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Background and Aims: Long-term oral antibiotic therapy to improve
prognosis in patients with cirrhosis is debated. We addressed
this question by investigating the effects of the administration of
norfloxacin in patients with advanced cirrhosis.
Methods: In this multicenter, phase 3, randomized, double-blind,
placebo-controlled trial, we randomly assigned 291 patients with
Child-Pugh class C cirrhosis to receive once-daily either 400 mg oral
norfloxacin or placebo for 6 months. Patients were followed-up for 6
additional months. The primary outcome was 6-month mortality;
12-month mortality, occurrence of infection and other liver-related
complications at 6 months and 12 months were secondary outcomes.
Mortality was assessed taking into account liver transplantation as a
competing risk. The incidence of liver-related complications were
assessed taking into account death and liver transplantation as
competing risks. Cumulative incidence curves were used, and were
then compared between groups by the Gray test, whereas the Fine
and Gray model was used to estimate the subdistribution hazard ratio
(HR) and their 95% confidence interval (CI).
Results: At 6 months, 22 (15.3%) patients had died in the norfloxacin
group and 36 (24.5%) in the placebo group. Seventeen (11.8%)
patients had received a liver transplant in the norfloxacin group
and 15 (10.2%) in the placebo group. The cumulative incidence
of death at 6 months was lower in the norfloxacin group (15.5%

vs. 24.8%), with a subdistribution HR of 0.59 (95% CI, 0.35 to 0.99;
P = 0.047). The cumulative incidence of death at 12 months was
similar in the two study groups. At 6 months, 30 (20.8%) patients had
developed an infectious episode in the norfloxacin group, and 46
(31.3%) in the placebo group. The cumulative incidence of infection at
6 months was lower in the norfloxacin group, with a subdistribution
HR of 0.61 (95% CI, 0.39 to 0.97; P = 0.03). At 12 months, the
cumulative incidence of infection episode remained lower in the
norfloxacin group. The cumulative incidence of any other liverrelated complications (hepatic encephalopathy, kidney dysfunction,
and gastrointestinal hemorrhage) was similar in the two study
groups, at 6 months and 12 months.
Conclusions: In patients with Child-Pugh class C cirrhosis, norfloxacin administration is associated with decreased 6-month mortality
and seems to reduce the risk of infections.
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Multicenter randomized trial comparing short-term stenting
versus balloon dilatation for dominant strictures in primary
sclerosing cholangitis
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Background and Aims: During the course of primary sclerosing
cholangitis (PSC), dominant strictures (DS) occur in aproximately 50%
of patients. Retrospective data suggest that short-term stenting (STS)
leads to longer resolution of DS than single balloon dilatation
(BD). The purpose of this trial was to compare the efficacy of single
session BD versus STS in non-cirrhotic PSC patients with regard to
re-intervention free recurrence rate during 2 years, safety, and
improvement in cholestasis at 3 months.
Methods: This was a multicenter, open-label, randomized, parallel
group trial with a follow-up (FU) of 24 months. Eligible patients
were randomized during ERCP when a DS was present to either BD or
stent placement for a maximum of 2 weeks. Primary outcome was the
cumulative recurrence free patency of the primary DS(s). Initial
failure was defined as either treatment related complications necessitating early re-intervention, or decrease of bilirubin or alkaline
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phosphatase <30% at 3 months, or <20% together with no improvement in Amsterdam Cholestatic Complaints Score.
Results: Eighty-one patients were recruited between July 2011 and
April 2016 in 9 centres across Europe; 65 were randomized.
Recruitment was terminated in April 2016 after a planned interim
analysis because of futility and disproportionate occurrence of
treatment related serious adverse events (SAEs) between groups.
Recurrence free re-intervention rates were equal in both groups
(Figure 1). Initial failure occurred in 48% and 42% in the BD and STS
group, respectively ( p = 0.63). Treatment related SAEs consisted
mainly of post-ERCP pancreatitis (10/17) and suppurative cholangitis
(4/17), and were more frequent in the STS group (42%) than in the BD
group (10%), (Odds ratio = 6.4, 95% confidence interval 1.6–25.4).

Conclusions: In this first-ever randomized biliary intervention
trial in PSC STS was not superior to BD and was associated with a
much higher occurrence of treatment related SAEs. BD should be the
initial treatment of choice in PSC patients without previous
sphincterotomy.
GS-003
Interferon-free cure of hepatitis C virus infection does alter the
soluble inflammatory milieu which could affect hepatocellular
carcinoma surveillance by CD8+ T cells in patients with liver
cirrhosis
S.O. Sekyere1, C. Falk2,3, A. Aregay1, B. Schlevogt1, K. Deterding1,
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Background and Aims: Hepatitis C virus (HCV) clearance by current
interferon (IFN)-free direct-acting antiviral (DAA) therapies tremendously improves clinical outcomes but falls short in eliminating the
risk for developing hepatocellular carcinoma (HCC). Concerns about
an even higher risk of HCC recurrence rates following IFN-free
therapy have been raised and currently being debated. We recently
showed that various soluble inflammatory mediators (SIM) are
altered in patients with chronic hepatitis C but DAA-induced HCV
clearance does not restore them. In this current study, we
hypothesized that the changes in SIMs affect tumour-specific
immune responses which could influence progression of HCC in
patients with HCV-related cirrhosis.
Methods: We performed multi-analyte profiling of 50 SIMs in the
plasma of two patient cohorts including cirrhotic patients without
any HCC before or after HCV treatment (n = 21) and those free of HCC
S2

at baseline but developed HCC during/after therapy (n = 13). Samples
were analysed at baseline, end of therapy and follow-up using the
BioPlex bead array method. We further assessed T cell responses in
vitro to a panel of Glypican-3-derived overlapping peptides at the
defined time points upon short-term culture of PBMCs. Additionally,
we analysed HCC-specific CD8+ T cell responses to HLA-A2 restricted
epitopes of AFP, NY-ESO-1, MAGE-A3, MAGE-A10, SSX-2 and p53 as
well as HCV-specific CD8+ T cell epitopes of NS31073, NS31406, Core132
and NS5B2594 in vitro.
Results: Plasma profiling at baseline showed differential SIM
concentrations between patients with liver cirrhosis who developed
HCC and those that did not. Of note, HCC-specific T cell responses
were detectable in all patients suggesting an active tumour
surveillance in liver cirrhosis. Treatment-induced HCV clearance
significantly decreased the strength of HCC-specific CD8+ but not
CD4+ T cell responses in cirrhotic patients. In contrast, HCV-specific
CD8+ T cell responses failed to recover upon DAA therapy. Finally, our
data showed that Glypican-3-specific T cell proliferative and
functional responses in cirrhotic patients who developed HCC upon
IFN-free therapy were weak at therapy start but experienced
significant enhancement during follow-up.
Conclusions: We here provide experimental evidence that IFN-free
cure of HCV infection does alter the soluble inflammatory milieu in
patients with liver cirrhosis which could affect HCC surveillance
by CD8+ T cells. A close HCC screening is recommended in cirrhotic
HCV patients despite HCV clearance.
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Changes in fibrosis, but not the NAFLD Activity Score (NAS), are
associated with disease progression in patients with nonalcoholic
steatohepatitis (NASH) and advanced fibrosis
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Background and Aims: Surrogate endpoints that predict complications are necessary for approval of new therapies for NASH.
Our objective was to assess associations between histologic changes
with disease progression in patients with NASH and advanced
fibrosis.
Methods: We included adults with NASH and advanced fibrosis
(Ishak stages 3–6) enrolled in two phase 2b, controlled trials of
simtuzumab. The trials were stopped at 96 weeks due to lack of
efficacy; hence treatment groups were combined for this analysis.
Liver biopsies (baseline [BL], W48 and W96) were graded according
to the NAS and Ishak classifications, hepatic collagen was quantified
by morphometry, and the ELF score was calculated. Cox regression
determined associations between these endpoints with disease
progression (i.e. progression to cirrhosis in those with bridging
fibrosis at BL, and adjudicated clinical events [e.g. decompensation,
qualification for transplantation, and death] in subjects with BL
cirrhosis).
Results: 477 subjects with bridging fibrosis (n = 219) or cirrhosis (n =
258) were randomized (median 56 years, 63% female, 68% diabetic,
MELD 7, and 51% NAS ≥ 5). 68% of cirrhotics had HVPG ≥ 10 mmHg.
After a median of 24.9 months (range, 0.3–41.4), 47 subjects (21.5%)
with bridging fibrosis progressed to cirrhosis. Among BL factors, Ishak
stage 4 and greater hepatic collagen and ELF were associated with
progression (Table). BL NAS was not associated with progression, but
severe ballooning (2 vs. 0: HR 7.24; 95% CI 1.74–30.20) increased the

Journal of Hepatology 2017 vol. 66 | S1–S32

ORAL PRESENTATIONS
risk. During follow-up, increases in Ishak stage, hepatic collagen, and
ELF were associated with progression to cirrhosis. Changes in NAS
were not significant, but worsening lobular inflammation was
associated with increased progression (HR 3.21; 95% CI 1.14, 9.04).
After a median of 26.7 months (range, 0.1–42.3), 49 cirrhotic subjects
(19.0%) experienced clinical events (ascites [n = 19], encephalopathy
[n = 13], variceal hemorrhage [n = 6], newly-diagnosed varices [n = 4],
≥2-point increase in Child-Pugh score and/or MELD ≥ 15 [n = 6],
death [n = 1]). Factors associated with disease progression included
higher BL hepatic collagen and ELF, increases in these markers over
time, and lack of improvement in Ishak stage (Table). Changes in NAS
were not significant although the absence of improved lobular
inflammation was associated with increased risk (HR 2.33; 95% CI
1.01–5.35).
Table: Factors Associated with Disease Progression in Patients with
Advanced Fibrosis Due to NASH
Bridging Fibrosis (Progression
to Cirrhosis)
Variable*
Ishak stage
Baseline 4 vs. 3
Baseline 6 vs. 5
No change or
1
worsening vs.
improvement
Worsening vs. no
change or
improvement
Hepatic collagen, %
Baseline
Change from
baseline
ELF
Baseline
Change from
baseline
NAS
Baseline ≤ 2 vs. 3–4
Baseline ≥ 5 vs. 3–4
No change vs.
improvement
Worsening vs.
improvement

HR (95% CI)
2.76 (1.52, 5.00)
N/A
2
N/A

P-Value
<0.001
N/A
N/A

Cirrhosis (Adjudicated
Clinical Events)
HR (95% CI)

P-Value

N/A
N/A
1.25 (0.68, 2.29) 0.480
9.63 (1.33, 69.81) 0.025

44.01 (17.01, 114.33) <0.001

N/A

N/A

1.27 (1.18, 1.36)
1.24 (1.19, 1.30)

<0.001
<0.001

1.07 (1.03, 1.11)
1.04 (1.01, 1.07)

<0.001
0.017

3.13 (2.31, 4.22)
1.59 (1.18, 2.13)

<0.001
0.002

2.37 (1.69, 3.31) <0.001
1.54 (1.10, 2.15)
0.012

N/A
1.64 (0.83, 3.27)
1.43 (0.71, 2.86)

N/A
0.16
0.31

0.99 (0.47, 2.10)
0.78 (0.40, 1.54)
1.69 (0.84, 3.37)

0.99
0.48
0.14

1.20 (0.58, 2.51)

0.62

0.87 (0.38, 1.98)

0.74

3

N/A, not applicable.
*Changes from baseline adjusted for baseline value.
1
Combined no change or worsening as reference group for subjects with
cirrhosis (Ishak stage 5 or 6) at baseline because cirrhotic subjects with Ishak
stage 6 fibrosis cannot have an increase in fibrosis stage.
2
No subjects with bridging fibrosis at baseline who had Ishak improvement had
a clinical event.
3
No subjects with bridging fibrosis and a NAS ≤ 2 at baseline had a clinical
event.

Conclusions: In patients with advanced fibrosis due to NASH, the
primary determinant of disease progression is fibrosis and its change
over time.
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Background and Aims: Treatment of common bile duct disorders
such as biliary atresia is limited to liver transplantation or
hepatojejunostomy due to the lack of suitable tissue for surgical
reconstruction. Here we explore the potential of bioengineered
biliary tissue consisting of human extrahepatic cholangiocyte
organoids (ECOs) and biodegradable scaffolds for biliary reconstruction in vivo.
Methods: Primary human cholangiocytes were isolated by mechanical dissociation from deceased organ donors with ethical approval
and informed consent (n = 8). Propagation of ECOs was achieved
using our established protocol. Transcriptomic characterization was
performed using the Illumina HumanHT-12v4 array. ECOs were
seeded on Polyglycolic Acid (PGA) or densified collagen scaffolds.
Biliary reconstruction was achieved by partially replacing the
gallbladder wall with an ECO populated PGA-scaffold patch (ECOpatch; n = 8), or replacing a length of the native common bile duct
with ECO populated collagen tubes (ECO-tubes) through end-to-end
anastomosis (n = 4). All experiments were performed in immune
compromised mice. Fibroblast-populated (n = 5, PGA; n = 4, collagen)
or acellular scaffolds (n = 2, PGA) were used as negative controls.
Biliary tree patency was confirmed using magnetic resonance
cholangiopancreatography (MRCP) or cholangiogram.
Results: ECOs closely correlate with primary cholangiocytes in terms
of transcriptomic profile (r:0.92), and functional properties (ALP, GGT,
bile acid transfer). ECO-populated scaffolds form biliary tissueresembling structures, maintain their functional properties (ALP,
GGT) and marker expression (CK7, CK19, HNF1B). All ECO-transplanted animals exhibited prolonged survival (ECO-patch vs. acellular controls, P = 0.0027; ECO-tubes vs. fibroblasts, P = 0.0082; log-rank
test). The transplanted cells integrated in the biliary epithelium,
continued expressing biliary markers (CK7, CK19, HNF1B), exhibited
ALP activity and a patent lumen. All reconstructions with fibroblasts
failed, the biliary epithelium was replaced by fibrotic tissue and the
lumen of the gallbladder or neo-bile duct was occluded.
Conclusions: We demonstrate that ECO-populated biodegradable
scaffolds maintain key biliary characteristics and can reconstruct/
replace parts of the biliary tree following transplantation. To our
knowledge, this is the first demonstration for the application of
regenerative medicine in the management of cholangiopathies and
first report of an organ reconstruction using human primary cells
expanded in vitro.
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EXPEDITION-I: efficacy and safety of glecaprevir/pibrentasvir in
adults with chronic hepatitis C virus genotype 1, 2, 4, 5 or 6
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Background and Aims: Combinations of first-generation antiviral
agents (DAAs) have been effective in treating HCV infection. However,
these regimens are not equally potent across all HCV genotypes
and patient populations, and may require the use of ribavirin (RBV) to
increase efficacy or shorten treatment duration. The once-daily, oral,
RBV-free, pangenotypic DAA regimen consisting of the NS3/4A
protease inhibitor glecaprevir (GLE, formerly ABT-493, identified by
AbbVie and Enanta) and the NS5A inhibitor pibrentasvir (PIB,
formerly ABT-530), collectively G/P, demonstrated high rates of
sustained virologic response (SVR) in phase 2 studies. The objective of
the phase 3 EXPEDITION-1 study is to evaluate the efficacy and safety
of 12 weeks of G/P in patients with HCV GT 1, 2, 4, 5 or 6 infection and
compensated cirrhosis.
Methods: EXPEDITION-1 is a phase 3, single arm, multicenter, openlabel study evaluating the efficacy and safety of G/P in adults with
chronic HCV GT1, 2, 4, 5 or 6 infection and compensated cirrhosis
who are either HCV treatment-naïve or treatment-experienced (with
IFN/pegIFN ± RBV, or sofosbuvir + RBV±pegIFN). Patients received G/P
(300 mg/120 mg) once daily for 12 weeks. The primary efficacy
variable was SVR at 12 weeks post treatment (SVR12). Safety was
assessed in all patients who received at least 1 dose of study drug.
Results: A total of 146 patients were enrolled in the study; 25%
had prior treatment experience. Patients had either HCV GT1 (59.6%),
GT2 (23.3%), GT4 (11.0%), GT5 (1.4%) or GT6 (4.8%) infection. SVR12
was achieved by 145/146 (99.3%) patients, with one GT1a-infected
patient experiencing relapse at post-treatment week 8. The majority
of AEs were mild (65%). The most common AEs (≥10%) were fatigue
and headache. Of the 11 patients (7.5%) who experienced serious
AEs, none were deemed related to study drugs. One patient died
post-treatment due to an AE not related to study drug (cerebral
hemorrhage). One patient with a previous history of esophageal
varices experienced esophageal variceal bleeding on Day 22 without
worsening of hepatic function. No discontinuations of study drug
due to adverse events occurred and no subject had ≥Grade 3 ALT
elevations.
Conclusions: SVR12 was achieved by 99.3% of patients with GT1, 2, 4,
5 or 6 HCV infection and compensated cirrhosis treated with G/P
for 12 weeks, supporting the pangenotypic efficacy of the regimen.
The regimen was well tolerated, with mostly mild AEs reported, and
no serious AEs were considered study-drug related.

Autoimmune and cholestatic liver disease I
PS-001
Treatment and prognosis of acute severe autoimmune hepatitis
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Background and Aims: Acute severe autoimmune hepatitis (AS-AIH)
is a heterogeneous disease leading to a challenging management.
Main issue is the steroids benefit. The aim wasto describe AS-AIH
establishing predictive factors of steroids response.
Methods: Multicenter retrospective study conducted in 18 French
centers from 2010 to 2015. Inclusion criteria were 1. No previous
medical history of AIH 2. Biopsy-proven or native liver-proven AIH 3.
IAIHG (International AutoImmune Hepatitis Group) score definite or
probable 4. PT < 50% or INR > 1.5 5. In the absence of 4th criteria
bilirubin >200 µmol/L. Fibrosis stage was evaluated according to
METAVIR score. The response to steroids therapy was defined by
survival without liver transplantation (LT).
Results: One hundred and four pts were included, 75 (72%) female,
median age: 53 [18–89] years. At admission: 9 (9%) pts had hepatic
encephalopathy and 15 (14%) clinical ascites. Biology was: total
bilirubin 250 [16–748] µmol/L, ALT 996 [41–3581] IU/L, INR 2.3
[1.3–9] and creatinine 62 µmol/dL (50–369). Median MELD score was
27 [15–40]. Ninety-four (90%) pts underwent liver biopsy before
therapy decision. Cirrhosis was detected in 19% of pts. Median IgG
level was 22.5 g/L [1.2–60.5], ANA > 1:80 n = 48 (46%), ASMA > 1:80
n = 43 (41%). Nine (9%) pts underwent LT and 1 died. Ninety-four
(90%) pts underwent steroids therapy with a median time since
admission of 6 [0–29] days. Among them, 25 (27%) underwent LT
(median time of 12 [2–319] days since steroids therapy) and 7 (7%)
died. Sixty-two (66%) pts responded with a median decline of MELD
score of 4 [1–6], between day 0 and 7 of therapy (delta). Factors
significantly associated with steroids response were INR at admission
( p = 0.0001) and improvement of delta-INR ( p = <0.0001), deltabilirubin ( p = 0.0166) and delta-MELD ( p = 0.0152). Infection occurred
in 25 (24%) pts with median time of 5 [−9 to 33] days, among them 3
died within the first month. Overall survival was 90% with a median
follow-up of 2.3 [1–6.9] years. LT-free survival at 7, 15 and 30 days was
90%, 78% and 60% respectively. Late LT (11 months) was performed in
1 patient.
Conclusions: This study is the largest cohort of AS-AIH including 104
pts. Despite their serious condition, overall survival was 90%.
However, early LT was required for one third of our pts. Steroids
therapy was effective in 66% of pts. Their beneficial effect was mainly
observed in pts with low INR at admission and with the improvement
of hepatic function during the first 7 days of therapy.
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genome-wide association study of liver fibrosis phenotypes in
patients with primary sclerosing cholangitis
P. Shea1, G. Hirschfield2, M. Shiffman3, B. McColgan4, Z. Goodman5,
R. Myers4, M. Subramanian4, B. Eksteen6, H. Janssen7, C. Bowlus8,
A. Muir9, A. Montano-Loza10, J. McHutchison4, M. Manns11,
R. Chapman12, S. Kleinstein1, C. Levy13, D. Goldstein1. 1Institute for
Genomic Medicine, Columbia University, New York, United States;
2
Center for Liver Research, NIHR Biomedical Research Unit, Birmingham,
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United Kingdom; 3Liver Institute of Virginia, Richmond; 4Gilead Sciences,
Foster City; 5Inova Fairfax Hospital, Falls Church, United States;
6
University of Calgary, Calgary; 7University of Toronto, Toronto, Canada;
8
University of California at Davis, Sacramento; 9Duke Clinical Research
Institute, Durham, United States; 10University of Alberta, Edmonton,
Canada; 11Hannover Medical School, Hannover, Germany; 12University
of Oxford, Oxford, United Kingdom; 13University of Miami, Miami,
United States
E-mail: bryan.mccolgan@gilead.com
Background and Aims: Primary sclerosing cholangitis (PSC) is
characterized by progressive fibrosis of the hepatobiliary tree that
may lead to end-stage liver disease. Factors that influence fibrosis
progression are poorly understood. In order to determine whether
common human genetic variation influences PSC-related fibrosis
progression, we performed a genome-wide association study
(GWAS) of longitudinal changes in fibrosis endpoints in a phase 2b
clinical trial.
Methods: We genotyped PSC patients enrolled in a phase 2b,
placebo-controlled trial of simtuzumab (SIM), a monoclonal antibody
against lysyl oxidase-like-2. Since SIM was ineffective in this trial,
study groups were combined for this analysis. High-quality genotyping data were obtained from 200 patients for over 2 million single
nucleotide polymorphism (SNP) loci using the Illumina Omni5
high density BeadArray chip. GWAS were conducted using linear or
logistic regression of the change in fibrosis endpoints over 96 weeks
including hepatic collagen content by morphometry, Ishak fibrosis
stage, progression to cirrhosis, and PSC-related clinical events (e.g.
hepatic decompensation, ascending cholangitis, cholangiocarcinoma, liver transplantation). All analyses were Bonferroni adjusted
to correct for multiple testing and included age, gender, race, and BMI
as covariates.
Results: At baseline, the median age was 45 years, 64% were male,
86% were Caucasian, and 47% had ulcerative colitis. 53% of the
patients had bridging fibrosis or cirrhosis and the median (IQR)
hepatic collagen content was 4.5% (IQR 2.7–7.0%). After correcting for
multiple testing, we identified a genome-wide significant association ( p = 2.29 × 10−8; linear regression) between the percent change
in hepatic collagen from baseline to week 96 and common variation
on chromosome 5, near the GDNF locus (rs2910712; Figure). This
locus has previously been associated with a variety of chronic
inflammatory and fibrotic disorders. The observed association
was slightly attenuated after adjustment for baseline fibrosis stage
( p = 1.12 × 10−7). No SNPs exceeded the genome-wide threshold
for statistical significance for changes in Ishak stage, progression to
cirrhosis, or PSC-related clinical events.

genome-wide significant association with the change in hepatic
collagen content over 96 weeks. Additional characterization of
the GDNF association and functional assessment may provide
insight into its role in liver fibrosis progression in PSC.
PS-003
IgG4 and IgG1 autoantibodies against Annexin A11 in IgG4-related
disease of the biliary tract and pancreas
L. Hubers1, H. Vos2, A. Schuurman1, R.O. Elferink1, B. Burgering2,
S. van de Graaf1, U. Beuers1. 1Gastroenterology and Hepatology, AMC,
Amsterdam; 2Molecular Medicine, UMC, Utrecht, The Netherlands
E-mail: l.m.hubers@amc.uva.nl
Background and Aims: Immunoglobulin G4-related disease is a
rare immune-mediated syndrome involving various organs, including the pancreas (autoimmune pancreatitis) and biliary tract (IgG4associated cholangitis). Patients are characterized by elevated
IgG4 serum levels and affected tissues typically show infiltrating
IgG4-producing B and plasma cells. IgG4 antibodies possess certain
biological properties that are considered anti-inflammatory, but
the role that IgG4 plays in IgG4-related disease remains enigmatic.
Recently, we identified a limited number of highly expanded IgG4
+B-cell receptor clones in blood and affected tissue of patients
with active IgG4-related disease of the pancreas and biliary
tract, suggesting that specific antigenic stimuli are involved. This
research project aimed to identify possible target (auto) antigens for
IgG4 that may be involved in the immune response in IgG4-related
disease.
Methods: We screened sera of patients with IgG4-associated
cholangitis and/or autoimmune pancreatitis (n = 44), for reactivity against a H69 cholangiocyte cell line lysate on immunoblot.
Subsequently, IgG4-antigens were immunoprecipipated using
IgG4-capturing beads and identified by quantitative mass-spectrometry. Sera of patients with primary sclerosing cholangitis (n = 18) or
pancreatobiliary malignancies (n = 24) were used as controls.
Results: We found that IgG4, but also IgG1, from sera of patients with
IgG4-related disease of the biliary tract and pancreas (n = 7), but not
of controls, showed reactivity against a ±56 kDa cytosolic protein.
Peptide mass fingerprinting identified Annexin A11, belonging to
the Annexin family of calcium-dependent phospholipid binding
proteins. The specificity of the patient sera for Annexin A11 was
confirmed by screening reactive sera against an Annexin A11
knockdown cell lysate on immunoblot and against recombinant
Annexin A11 in an enzyme-linked immunosorbent assay.
Conclusions: IgG1 and IgG4 autoantibodies against Annexin A11 may
be involved in initiating and/or maintaining the immune response
in IgG4-related disease of the biliary tract and pancreas.
PS-004
Improvement of gene therapy for Wilson’s disease
O. Murillo-Sauca1, D. Moreno-Luqui1, C. Gazquez1, I. Navarro-Blasco2,
R. Hernández-Alcoceba1, G. González-Aseguinolaza1. 1Gene Therapy
and Regulation of Gene Expression Department, Center for Applied
Medical Research University of Navarra; 2Chemistry and Edafology,
University of Navarra, Pamplona, Spain
E-mail: omurillo@unav.es

Conclusions: Our GWAS of the longitudinal progression of fibrosisrelated traits among patients with PSC has identified a novel,

Background and Aims: Wilson’s disease (WD) is an autosomal
recessive inherited disorder of copper metabolism caused by
mutations in the ATP7B gene that result in abnormal accumulation
of copper in the liver, the cornea and the brain. Excessive copper
accumulation leads to progressive damage in these organs and results
in multisystemic manifestations. Current therapies for Wilson’s
disease are based on life-long treatments which may cause severe
side effects and do not restore normal copper metabolism. We have
recently demonstrated that the administration of an AAV vector
expressing ATP7B under the control of a liver specific promoter into
Wilson disease mice induces full restoration of copper homeostasis.
However, the size of the vector genome surpasses the optimal size of
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a packaged AAV genome difficulting its production and preventing
the use of bigger promoters or additional regulatory sequences.
Methods: In the present work we have designed two truncated
versions of the ATP7B protein and analyzed their functionality and
therapeutic efficacy in vivo. ATP7B protein contains 6 metal binding
sites (MBS) in its N-terminal region. It has been described that some
of these sites can be deleted without compromising the functionality
of the protein. With this in mind, we eliminated different fragments
of the N-terminal region of the protein in order to generate shorter
versions of ATP7B. To produce the truncated version 1 (T1) we
eliminated 1 MBS and a fragment of the adjacent one; while in the
truncated version 2 (T2) we depleted the first 4 MBS.
Results: The administration of recombinant AAV vectors carrying the
truncated proteins under the control of a liver specific promoter to
Wilson disease mice showed that both variants were able to reduce
liver damage, copper in the urine and in the liver confirming their
functionality. However, while the T2 variant was as efficient as the
full-length version of ATP7B protein, T1 retained only a partial effect.
Surprisingly, T2 was more efficient than wild type (WT) ATP7B
protein in restoring ceruloplasmin oxidase activity in serum and
showed therapeutic efficacy even when administered to mice with an
advanced disease state, situation in which the genetic transfer of WT
ATP7B showed no benefit.
Conclusions: In conclusion, we have identified a fully functional
truncated version of ATP7B protein that will allow reducing the size of
the therapeutic AAV vector facilitating its production and may show
higher therapeutic potential than the WT ATP7B protein.
PS-005
Ductular reactions provide a structural biliary network to
preserve bile drainage in the CDE-model of hepatocellular chronic
liver injury
L.-A. Clerbaux1, R. Manco1, N. Van Hul2, R. Español-Suñer3, C. Bouzin4,
C. Sempoux5, N. Theise6, I. Leclercq1. 1Laboratory of Hepatogastroenterology, Université catholique de Louvain, Brussels, Belgium;
2
Cell Division and Cancer Laboratory, A*STAR, Singapore, Singapore;
3
Eli and Edythe Broad Center of Regeneration Medicine and Stem Cell
Research, University of California, San Fransisco, United States; 4Imaging
platform, Université catholique de Louvain, Brussels, Belgium; 5Institute
of Pathology, Centre hospitalier universitaire vaudois, Lausanne,
Switzerland; 6Division of Digestive Diseases, Mount Sinai Beth Israel
Medical Center, New York, United States
E-mail: laure-alix.clerbaux@uclouvain.be
Background and Aims: Ductular reactions (DR) are observed in
many acute and chronic liver diseases in both humans and rodents.
Previous studies demonstrated that DR could differentiate into
hepatocytes and cholangiocytes in vitro, suggesting that DR act as a
reservoir, activated following severe or chronic injury, generating
the two epithelial liver cells to restore hepatic cell loss. However, only
a small number of hepatocytes were found to be formed from DR
cells in vivo and only in the choline deficient diet supplemented
with ethionine (CDE)-model of chronic hepatocytic liver injury. This
observation prompted us to investigate the pathophysiological role of
DR in vivo in the CDE model. We propose that chronic hepatocellular
injury causes a disruption of the canalicular bile flow and that DRs
expand as a biliary structure that connects to hepatocytes in order to
restore bile drainage from canaliculi to ductules.
Results: In this study, we demonstrate that intralobular bile flow is
impaired following CDE liver injury, leading to distortion of the
canalicular morphology with disruption of the tight junction integrity
and luminal dilation of bile canaliculi in pericentral hepatocytes. We
then show that DR cells share functional characteristics of cholangiocytes (expression of mucin-1, secretin receptor and CFTR), are
organized around a tubular lumen lining on a basement membrane
and possess the machinery needed to sense bile (primary cilium).
Conclusions: In conclusion, our results support that, in the CDE-model
of hepatocellular chronic liver injury, DRs expand and penetrate into
S6

the parenchyma as linking biliary-like cells able to establish
connection with hepatocytes to channel bile from canaliculi to ducts,
thereby ensuring bile drainage in the injured and healing liver.
PS-006
MAdCAM-1 expression is absent in the hepatic tissue of paediatric
autoimmune liver disease with associated inflammatory bowel
disease
J. Graham1, O. Pop1, R. Liberal1, M. Yuksel1, A. Quaglia1,
G. Mieli-Vergani1, D. Vergani1, Y. Ma1, B. Hayee2. 1Liver Sciences;
2
Department of Gastroenterology, King’s College London, London,
United Kingdom
E-mail: jonathon.graham@kcl.ac.uk
Background and Aims: Autoimmune Liver Disease (AILD) disease is
the classical extra intestinal manifestation of inflammatory bowel
disease (IBD). The most common autoimmune hepatobiliary associations are primary sclerosing cholangitis (PSC) and autoimmune
hepatitis (AIH). The discovery that mucosal addressin cellular
adhesion molecule 1 (MAdCAM-1) is aberrantly expressed in the
hepatic endothelium of adult PSC patients provided suggestive
evidence that mucosal lymphocytes are recruited to the liver in
AILD-IBD patients mediated via β7/MAdCAM-1 interactions. We
aimed to further investigate this aetiopathogenic hypothesis in the
juvenile form of PSC commonly known as autoimmune sclerosing
cholangitis (ASC) and juvenile AIH with concomitant IBD.
Methods: Matched liver and gut (AILD-IBD n = 11 [ASC n = 6, AIH-I
n = 5], AILD without bowel disease n = 2) biopsy specimens from
AILD patients were formalin-fixed, paraffin embedded. Control liver
tissue was sourced from both genetic and viral chronic liver diseases
(HBV n = 6, HCV n = 6, Wilson’s Disease n = 6) with control gut tissue
sourced from IBD without liver disease patients (n = 6). All slides were
stained with anti-CD3 and anti-MAdCAM-1 primary antibodies.
MAdCAM-1 expression was assessed as either positive or negative
and CD3 expression was quantified morphometrically.
Results: MAdCAM-1 expression was present in the colonic tissue of
AILD-IBD patients and IBD patients without liver disease; however,
there was no expression of MAdCAM-1 found within the liver tissue
of the AILD-IBD patients. Furthermore, MAdCAM-1 expression was
absent in the hepatic tissue of AILD without bowel disease and both
genetic and viral chronic liver disease control tissue. There were no
differences in the number of CD3+ cells present within the hepatic
tissue of AILD-IBD and control liver tissue.
Conclusions: (1) We have shown that lymphocyte, namely CD3+ T cell,
infiltration is a feature of juvenile AILD-IBD comparable to other chronic
liver disorders; (2) Juvenile AILD-IBD may possess a differing aetiology
to adult AILD-IBD that does not conform to the hypothesis that mucosal
lymphocytes are recruited to the liver initiating and perpetuating
hepatic autoimmunity. Previous findings in adult studies, specifically in
PSC cohorts, have given efficacy for the potential use of anti-β7 integrin
antibodies as a novel therapy for the treatment of AILD-IBD; however,
these data suggest that such therapies could prove ineffective in the
treatment of juvenile AILD-IBD.
PS-007
Ileo-anal pouch anastomosis negatively impacts graft survival
following liver transplantation for primary sclerosing cholangitis
P.J. Trivedi1,2, J. Reece3, R.W. Laing3, E. Slaney3, R. Cooney3, T. Iqbal3,
B. Gunson1,4, F. Thompson1,4, P. Mueisan4, G.M. Hirschfield1,4,
J. Ferguson1,4. 1National Institute for Health Research (NIHR)
Birmingham Liver Biomedical Research Unit (BRU); 2Liver Unit, Institute
of Immunology and Immunotherapy, University of Birmingham;
3
Dept. of Gastroenterology; 4Liver Unit, University Hospitals
Birmingham NHS Foundation Trust, Birmingham, United Kingdom
E-mail: p.j.trivedi@bham.ac.uk
Background and Aims: Liver transplantation is the only lifeextending intervention for patients with primary sclerosing cholangitis (PSC). Given the co-existence of colitis with PSC and heightened
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risk of colorectal cancer, a number of patients may also undergo
colonic resection. However, the impact of colectomy “type” on liver
graft survival is unknown.
Methods: Clinical outcomes were evaluated in patients with PSC/
colitis undergoing liver transplantation (1990–2016) using a prospectively accrued database. Graft survival was stratified via 3 groups
according to colectomy status ( pre- and post-transplant); specifically
(1) ileal-pouch anal anastomosis (IPAA), (2) end ileostomy, or (3)
retention of an intact colon until the end of clinical follow-up.
Results: Over 26-years, 330 patients underwent liver transplantation
for PSC (72% men, median age at time of transplant: 48 years,
cumulative follow-up from transplantation till the end of study: 2527
patients-years.). 240/330 patients (73%) developed colitis pre- or
post-transplant, from which 26 experienced graft loss and 88 died
(incidence rate [IR]: 1.4/100-patient.-years. and 4.3/100-patientyears, respectively). Overall, 79/240 patients required a colectomy
(n = 4 following 2nd liver transplant - excluded). This encompassed 21
patients who underwent formation of an IPAA and 54 who maintained
an end ileostomy. Patients were more likely to undergo IPAA
construction when colectomy took place prior to transplant (IPAA
14/21 vs. end ileostomy 21/54; likelihood ratio 5.1, p = 0.024), and were
of a younger age at time of colonic resection (IPAA vs. end ileostomy
median age: 38 vs. 49 years, respectively p < 0.01). All with an IPAA
reported deterioration in bowel habit within 12 months of transplantation, and 15 displayed endoscopically and histologically confirmed
pouchitis. Importantly, the IPAA group carried significantly increased
risk of graft loss compared to those who had an end ileostomy (hazard
ratio, HR: 7.32, p = 0.017), or those who had not undergone colonic
surgery (HR: 2.43, p = 0.03) (Figure 1). This observation retained
statistical significance after restricting analysis to only colonic resections performed prior to transplantation ( p = 0.029 and 0.005,
respectively). No significant impact on patient mortality was detected
between the three groups (overall log rank p = 0.673).

Methods: Out of 383 patients with PSC, 207 patients received
endoscopic treatment between the years 2009 and 2016. 68 patients
had liver cirrhosis (defined by the presence of varices, ascites,
encephalopathy, transient elastography >16 kPa or histology) at
the time ERC was performed. 139 patients had no signs of cirrhosis.
718 ERC procedures were analysed, with 292 ERC in patients with
cirrhosis and 426 ERC in patients without cirrhosis. Data were
analyzed retrospectively from a prospectively acquired database.
Complications were defined as acute pancreatitis, cholangitis, bleeding (requiring blood transfusion or re-intervention) and perforation
(defined as bile duct injury requiring re-intervention, stenting,
surgery or prolongation of hospital stay).
Results: Overall, 50 procedure-related complications were documented in 718 ERCP interventions (6.9%). The rate of complications
was similar between the group with and without cirrhosis (5.1%
vs.8.2%, p = 0.13). Detailed information about complications in both
groups is given in Table 1. First-time ERC was associated with a higher
risk of complications in both groups (OR 3.6). In the non-cirrhotic
group, 53 first-time interventions were performed compared to 12
procedures in the cirrhotic group, with a similar complication
rate in the non-cirrhotic compared to the cirrhotic group (20.7% vs.
8.3%, p = 0.43). When analysing efficacy of ERC, patients without
cirrhosis showed a significant decline of ALP and bilirubin levels after
the first two interventions (mean decline in ALP = −57.4 U/l; p =
0.0003 for first ERC and mean decline in ALP = −68.7; p = 0.0004 for
second ERC). In contrast, in patients with cirrhosis ALP and bilirubin
levels did not significantly decline after ERC interventions.

PSC-Cirrhosis

PSC without cirrhosis

Complications

No.

%

No.

%

Total
Post-ERC
pancreatitis
Post-ERC
cholangitis
Perforation
Bleeding

15
6

5.1
2

35
14

8.2
3

4

1.4

13

3.1

2
3

0.7
1

5
0

1.1
0

Conclusions: Endoscopic therapy in patients with PSC and established cirrhosis was not associated with a higher rate of complications. Therefore, cirrhosis should not preclude ERC intervention if
needed. However, efficacy regarding disease progression remains
questionable in the presence of cirrhosis.

Conclusions: In PSC, IPAA is associated with an increased incidence
of graft loss following liver transplantation. The impact of welltreated pouch function on graft survival has yet to be determined.
PS-008
Endoscopic treatment in patients with primary sclerosing
cholangitis and established cirrhosis is not associated with an
increased rate of complications
D. Reiners1, M. Peiseler1, R. Zenouzi1, M. Sebode1, F. Jung1, J. Hartl1,
H. Ehlken1, S. Huebener1, S. Groth2, U. Denzer2, G. Schachschal2,
T. Roesch2, C. Weiler-Normann1, A.W. Lohse1, C. Schramm1.
1
Department of Medicine I; 2Department of Interdisciplinary Endoscopy,
University Medical Centre, Hamburg-Eppendorf, Hamburg, Germany
E-mail: moritz.peiseler@gmx.de
Background and Aims: It is unknown whether ERC including
endoscopic treatment is safe and effective in patients with primary
sclerosing cholangitis (PSC) and established liver cirrhosis. We aimed
to assess and compare efficacy and complications in PSC patients
with and without liver cirrhosis.

Acute liver failure and end-stage liver disease
PS-009
Comparison of continuous plasma diafiltration therapy
and conventional therapy in critical patients with acute liver
failure
M. Nishikawa1,2, T. Taniguchi1,3, M. Okajima1, S. Kaneko2. 1Intensive
Care Unit; 2Gastroenterology; 3Anesthesiology, Kanazawa University,
Kanazawa, Japan
E-mail: weriver@gmail.com
Background and Aims: Continuous Plasma diafiltration (CPDF)
therapy is continuous blood purification therapy in which simple
plasma exchange is performed using a selective membrane plasma
separator while the dialysate flows outside the hollow fibers.
Previous our reports showed that CPDF therapy is one of the most
useful blood purification therapies in critical patients with acute
liver failure who combined multiple organ failure and unstable
hemodynamics. Moreover, the preparation of CPDF therapy is much

Journal of Hepatology 2017 vol. 66 | S1–S32

S7

ORAL PRESENTATIONS
easier than that of conventional therapy ( plasma exchange and
hemodialysis). However, there few studies about the comparison of
the CPDF therapy and conventional therapy in acute liver failure.
Therefore, we retrospectively compared CPDF therapy with conventional therapy in critical patients with acute liver failure.
Methods: We hypothesis that CPDF therapy has more beneficial
effects than conventional therapy for critical patients with acute liver
failure. 30 patients (M: F, 19:11, mean age 44.4 years) with acute
liver failure underwent CPDF therapy (n = 14) or conventional therapy
(n = 16) from July 2007 to October 2016 in our hospital. The baseline
characteristics of the groups were similar. The CPDF therapy and
conventional therapy were undergone for 3 days. Fresh frozen plasma
(FFP) was infused at 120 mL/hr in CPDF therapy and was infused at
1200 mL/hr for 4 hours in conventional therapy. Primary outcome
were 28-day and 56-day survival rate after therapy. Secondary
outcomes were liver function (MELD scores, total bilirubin, INR) at
days 0, 1, 3 and 5, and sequential organ failure assessment (SOFA)
scores at days 0, and 7.
Results: Using the Kaplan-Meier and log rank test, 56-day survival
rate was significantly higher in CPDF therapy group compared to
conventional therapy group (78.6% vs. 37.5%, respectively P = 0.022),
but 28-day survival rate was not significantly different between
groups (78.6% vs 62.5%, P = 0.25). MELD score improved, total
bilirubin decreased, and INR decreased after two therapies. SOFA
scores also decreased after two therapies except early death cases.
However, no significant differences were noted in liver function and
SOFA scores between two therapies.
Conclusions: CPDF therapy had advantages of 56-day survival rate,
easier preparation and lower dose of FFP compared to conventional
therapy. However, there were no significant differences in liver
function and severity between two therapies.
PS-010
Continuous renal replacement therapy reduces serum ammonia
concentrations in acute liver failure: a multicenter cohort study
F.S. Cardoso1, M. Gottfried2, S. Tujios3, J. Olson4, C.J. Karvellas5,6 and
United States Acute Liver Failure Study Group. 1Critical Care Medicine
and Curry Cabral Hospital, Central Lisbon Hospital Center, Lisbon,
Portugal; 2Public Health Sciences, Medical University of South Carolina,
Charleston; 3Hepatology, University of Texas Southwestern, Dallas;
4
Critical Care Medicine, University of Kansas, Kansas City, United States;
5
Critical Care Medicine; 6Hepatology, University of Alberta, Edmonton,
Canada
E-mail: cjk2@ualberta.ca
Background and Aims: Hyperammonemia has been associated with
increased risks of cerebral edema, intracranial hypertension, and
death in patients with acute liver failure (ALF). However, treating
hyperammonemia remains a challenge. The aim of this study was to
determine the association between serum ammonia levels and
important clinical outcomes and the impact of renal replacement
therapy (RRT) on serum ammonia concentration in ALF patients.
Methods: Multicenter cohort study of prospectively collected
consecutive ALF patients from the US ALF Study Group registry
(1998–2016). Analysis one examined the association between
hyperammonemia with hepatic encephalopathy (HE)/coma grade
(West Haven) and 21-day spontaneous death in patients with
serum ammonia (arterial or venous) measurements on admission
(n = 1186). Analysis two studied the impact of RRT (continuous or
intermittent) on serum ammonia concentration in comparison to no
RRT use during the first 3 days following study inclusion in patients
with serial serum ammonia measurements (n = 340).
Results: In analysis one (n = 1186), admission median serum
ammonia levels were significantly higher in patients with high
(grade 3–4) hepatic coma grades (vs. grade 1–2; 116 vs. 83 µmol/L),
patients who died due to neurological complications (185 vs.
95 µmol/L in all others), and in ALF patients who died at day 21day spontaneously of all causes (114 vs. 92 µmol/L; P < 0.001 for all
comparisons). In analysis 2 (n = 340), amongst patients with serial
S8

serum ammonia measurements (days 1 to 3), 61 (18%) of patients
received continuous RRT (CRRT), 59 (17%) received intermittent RRT
(IRRT), and 220 (65%) had no RRT use during days 1 and 2. Ammonia
decreased a median of 45 (32%), 23 (23%), and 20 (21%) μmol/l
with CRRT, IRRT, and no RRT use, respectively, from day 1 to 3. In
comparison to no RRT use, patients on CRRT had a statistically
significant reduction in serum ammonia levels at similar time points
(P = 0.007) while IRRT use was not (P = 0.75); see Figure 1.

Conclusions: In a large cohort of patients with ALF, hyperammonemia was associated with higher rates of high grade hepatic
encephalopathy and death due to neurological causes. CRRT was
associated with a significant reduction in ammonia compared with
ALF patients not receiving CRRT. CRRT may be a useful adjunctive
therapy in ALF patients with hyperammonemia and high risk of
intracranial hypertension.
PS-011
Neutrophil dysfunction is potentially predictive of mortality
and multi-organ failure in acute decompensation and acuteon-chronic liver failure patients
H. Lu1, J. Macnaughtan2, R. Sawhney1, H. Jones1, P. Holland-Fischer3,
M. Ghasemi1, G. Wright4, N. Davies1, R.P. Mookerjee1, R. Jalan1.
1
Institute of Liver Disease and Health; 2UCL, London, United Kingdom;
3
Internal Medicine, Aalborg University, Aalborg, Denmark; 4Basildon &
Thurrock University Hospital, UCL, Basildon, United Kingdom
E-mail: rmhahlu@ucl.ac.uk
Background and Aims: Innate immune dysfunction is a feature of
cirrhosis and contributes to acute-on-chronic liver failure (ACLF). The
aim of this study was to characterise neutrophil phenotype in a
spectrum of stable cirrhotic (SC), acute decompensated (AD) and
acute-on-chronic liver failure (ACLF) patients to determine associations with severity of disease, and progression.
Methods: 74 patients with SC (57.2 ± 1.0 yr/M:F = 58:24), 94 with AD
(48.6 ± 1.3 yr/M:F = 55:39) and 61 with ACLF (51.0 ± 1.2 yr/M:F =
44:17) were studied with 59 healthy controls (HC). Patients were
followed up clinically for 3 months. Patient plasma were conditioned
with healthy primary neutrophils (CD11b+CD16+) and oxygen burst,
phagocytosis capacity and senescent markers (CD62L, CXCR4) were
analysed by flow cytometry based assays.
Results: Constitutive neutrophil ROS production was elevated in cells
treated with SC, AD and ACLF1 and ACLF > 2 patient plasma relative
to HC (PBS:SC:54, AD:149, ACLF1:84, ACLF > 2:112%, p < 0.01). This
was also significant for FMLP (p < 0.05). There was no difference
in E. coli induced ROS between groups and no difference in PMA
ROS between SC or AD with HC. However, this was lower in ACLF1
and ACLF > 2 compared to SC (−22, −19% vs. 8%, p < 0.05). A lower
phagocytosis was observed with SC, AD, ACLF1, and ACLF > 2 patient
plasma conditions, compared to HC (SC: −31, AD: −43, ACLF1: −47,
and ACLF > 2: −44%, p < 0.05). Lower E. coli-induced neutrophil
ROS production was observed in patients with sepsis compared to
without ( p < 0.05). In patients presenting multi-organ failures, a
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significantly lower ROS activity to E. coli was observed, compared to
patients with 1 (−13 vs. 24%, p < 0.05). In AD and ACLF patients, lower
baseline and lower E. coli induced ROS was associated with higher
risk of death (PBS and E. coli ROS, alive vs. dead, 153 vs. 36%, 15 vs. 19%,
p < 0.01, p < 0.05 respectively). CD16 and CD62L were significantly
lower in AD, ACLF1 and ACLF > 2 compared to HC (CD16: −19, −29,
−26% and CD62L: −38, −34, −32%, p < 0.05), while CXCR4 was higher
(31, 34, 53%, p < 0.05). CD11b showed a trend of being higher in AD
and lower in ACLF (AD: 23%, ACLF1: 6%, ACLF > 2: −5%).
Conclusions: Neutrophil dysfunction is manifested by high constitutive ROS production, diminished phagocytosis and in AD and
ACLF a senescent neutrophil phenotype. This is potentially predictive

of multi-organ failures and diminished survival. Neutrophil biomarkers may be used prospectively to stratify risk of deterioration
in AD and ACLF for improved therapy.
PS-012
The level of hepatocyte death biomarkers correlates with severity
and predicts early mortality in patients with acute
decompensation with or without acute-on-chronic liver failure
Z. Cao1, L. Chen1, Y. Wang1, L. Yan1, Y. Liu1, K. Liu1, F. Li1, X. Xiang1,
W. Tang1, J. Xie1, Q. Xie1, H. Wang1. 1Department of Infectious Disease,
Shanghai Ruijin Hospital, Shanghai, China
E-mail: estherlucifer@163.com

Figure: (abstract: PS-012)
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Background and Aims: Hepatocyte death is critical in the initiation and/or exaggeration of necro-inflammation, contributing to the
progression of liver disease. Serum M30 and/or M65 are wellinvestigated hepatocytes death biomarkers in liver diseases. We
aimed to evaluate the correlation between serum M30/65 and
disease severity in patients with chronic liver disease.
Methods: Chronic liver disease patients (n = 664) were enrolled
prospectively, with 70 exclusions. The remaining 594 patients were
divided into four groups based on disease stages at enrollment
(Figure 1). Serum level of M30 (apoptosis marker) and M65 (total
death marker) were determined at the enrollment for all patients.
Followed-up in decompensated patients (groups 3 and 4) was
continued either till death or liver transplantation or at the end of
study (Nov 2016). Median follow-up time was 97 (IQR, 42–266) days.
Results: A stepwise increase of serum M30 and M65 level was
observed as disease severity increased (Figure 2). Serum level of
M30 and M65 was significantly higher in acute decompensation
(AD) patients with significant liver dysfunction than the patients
without (P < 0.001). No significantly different M30 or M65 was
observed between patients with and without large ascites, nor the
patients with and without bacterial infection. M30 and M65 level was
significantly higher in acute-on-chronic liver failure (ACLF) patients
precipitated by hepatic events higher than patients precipitated by
extra-hepatic or indeterminate insults (P < 0.01). There was significantly lower M30 and M65 level in ACLF patients without organ failure
(CLIF-OF criteria) than those with single liver failure or with liver and
other organ failures. Both M30 and M65 had good performance in
predicting 15-day mortality either in patients with AD (Auc = 0.76 and
0.82) or ACLF (Auc = 0.75 and 0.77). Predictive value of M30 and M65
both decreased in predicting 28- and 90-day mortality.
Conclusions: Significant correlation was observed between serum
M30 or M65 level and the following parameters: a: severity of liver
disease, b: the presence of significant liver dysfunction, c: liver or
multiple organ failures, d: early mortality. The strong association
between M30/65 and early mortality further suggests that hepatocyte death level contributes to initiation and progression of ACLF.
PS-013
Increased prevalence of common NOD2 risk variants and bacterial
infections in patients with liver cirrhosis of the INCA screening
cohort
M.C. Reichert1, M. Casper1, E. Vandieken1, C. Ripoll2, A. Zipprich2,
A. Thiel1, F. Grünhage1, B. Appenrodt1, F. Lammert1 and INCA Trial
Group. 1Department of Medicine II and Saarland University Medical
Center, Homburg; 2Department of Medicine I, Martin-Luther University
Halle-Wittenberg, Halle (Saale), Germany
E-mail: matthias.reichert@uks.eu
Background and Aims: Liver cirrhosis predisposes to bacterial
infections (BI). Common nucleotide-binding oligomerisation domain
containing 2 (NOD2) gene variants have been found to be associated with spontaneous bacterial peritonitis (SBP) and mortality
(Appenrodt et al. Hepatology 2010). The randomized double-blind
placebo-controlled INCA trial (Impact of NOD2 genotype-guided
antibiotic prevention on survival in patients with liver Cirrhosis
and Ascites, EudraCT 2013-001626-26) investigates whether
survival of cirrhotic patients carrying NOD2 variants can be improved by primary norfloxacin prophylaxis. Our aims now were to
determine the overall prevalence of NOD2 risk variants in patients
with cirrhosis evaluated for the INCA trial and to assess their
associations with BI.
Methods: For this multicenter trial, 2.250 patients with liver cirrhosis
have been evaluated in 17 German tertiary care liver centers since
02/2014. All potential participants were genotyped for the common
NOD2 variants p.R702W, p.G908R and c.3020insC. In the health
records of 550 patients, we retrospectively analysed BI requiring
antibiotic therapy.
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Results: In the INCA cohort, the frequency of any NOD2 risk variant
was 24.2%. The most common risk variant was p.R702W (N = 302
[6.7%]), followed by c.3020insC (164 [3.6%]) and p.G908R (81 [1.8%]);
12.1% carried at least one variant. These frequencies are markedly
higher in comparison to healthy Caucasians (p.R702W 3.5%,
c.3020insC 2.0%, p.G908R 1.5%; combined 7.0%), as deposited in the
ExAC database. BI were documented in 216 of 550 patients (39.3%).
Median age (60 yrs), MELD score (10), CRP-Values and liver stiffness
(34 kPa) did not differ between genotypes. BI were divided into
urinary tract infections (87), pulmonary BI (56), SBP (53), sepsis (44), BI
with unknown focus (23), and other BI, including colitis and biliary
BI (63). Pulmonary BI (OR 3.2, 95% CI 1.8–5.6; p < 0.001), BI of unknown
focus (OR 3.0, 95% CI 1.3–7.0; p = 0.007) and other BI (OR 1.8, 95% CI
1.0–3.4; p = 0.041) were associated with NOD2 variants.
Conclusions: In this large clinical study cohort, the prevalence
of NOD2 risk variants is twice as high as in the healthy general
population, pointing to pathological bacterial translocation as driver
of cirrhosis progression. NOD2 variants were associated with
pulmonary and other BI. These findings indicate that NOD2 variants
might predispose to a broad spectrum of BI in cirrhosis.
PS-014
New diagnostic algorithm of acute kidney injury in cirrhosis
that includes categorization of stage 1 and assessment of urine
NGAL. Relevance for the differential diagnosis and clinical
outcomes
P. Huelin1, C. Elia1, E. Solà1,2,3,4, C. Solé1,3, R. Moreira1, M. Carol1,
N. Fabrelles4, À. Risso1, S. Albertos1, E. Glavin1, G. de Prada1, E. Pose1,3,
I. Graupera1, M. Morales2,3,5, P. Ginès1,2,3,4. 1Liver Unit, Hospital Clinic
Barcelona; 2CIBERehd; 3IDIBAPS; 4School of Medicine and Health
Sciences Center, University of Barcelona; 5Biochemistry and Molecular
Genetics Department, Hospital Clinic Barcelona, Barcelona, Spain
E-mail: igraupe@clinic.cat
Background and Aims: Acute kidney injury (AKI) is a frequent
complication of cirrhosis. Urinary biomarkers appear to be useful in
differential diagnosis of AKI (acute tubular necrosis, ATN, vs
hepatorenal syndrome, HRS). However, they are still not used in
clinical practice because studies included a limited number of
patients and biomarkers have not been assessed into a diagnostic
algorithm. Aim: To investigate the usefulness of a new diagnostic
algorithm that incorporates urinary NGAL to improve the differential
diagnosis of the cause of AKI and for prognosis assessment in patients
with cirrhosis.
Methods: Prospective study including all episodes of AKI in
consecutive patients hospitalized for complications of cirrhosis
between December 2013 and July 2016 (639 admissions in 500
patients). All patients were evaluated according to the algorithm of
the International Club of Ascites, modified by including the
categorization of AKI stage 1 in 1A and 1B (Huelin et al., CGH 2016)
and measurement of urine NGAL. Albumin (20% albumin 1 g/kg) was
given at diagnosis of AKI to patients with AKI ≥ 1B. At 48 hours,
kidney function was assessed and a urine sample collected for
measurement of urine NGAL, as well as monomeric NGAL, a form
of NGAL exclusively produced in the kidney. In addition to the
cause of AKI, the need for hemodialysis, ICU admission, lack of
AKI resolution, and mortality at 28 days and 3 months were also
assessed.
Results: A total of 351 episodes of AKI occurred in 216 patients (173
prerenal, 102 HRS, 37 ATN, and 39 miscellaneous). At AKI diagnosis,
99 episodes were AKI 1A and 252 AKI ≥ 1B (69.5%). Of the 252
patients with AKI ≥ 1B, 25 (10%) required hemodialysis and 109
(43%) ICU admission, while mortality at 28 days and 3 months was
30% and 41%, respectively. Patients with ATN had remarkably higher
urinary NGAL levels compared to patients with other causes of
AKI (326 (122–1413) vs 53 (29–116) μg/g creatinine, p < 0.001).
Monomeric NGAL did not improve the diagnostic accuracy of
ATN compared to “standard” NGAL. NGAL was an independent
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predictive factor of need for hemodialysis, ICU admission, lack of AKI
resolution, and mortality at 28 days and 3 months (AUROC: 0.84, 0.69,
0.77, 0.76, and 0.73, respectively). Monomeric NGAL showed similar
results.
Conclusions: A new diagnostic algorithm that incorporates the
categorization of AKI stage 1 (1A and 1B) and assessment of urine
NGAL is useful for differential diagnosis of the cause of AKI and for
prediction of clinical outcomes.
PS-015
A prospective, randomized, multicenter and phase 3b study to
evaluate the efficacy of terlipressin and albumin in cirrhotic
patients with ascites and acute kidney injury in the range
of serum creatinine between 1.5 mg and 2.5 mg/dl: interim
analysis
J.H. Sohn1, Y.K. Cho2, J.H. Kim3, Y.K. Jung4, S.H. Um5, S.B. Ahn6,
C.H. Lee7, J.Y. Jang8, Y.S. Kim9, H.S. Kim10, D.J. Kim11, M.Y. Kim12,
D.W. Jun13. 1Hanyang University College of Medicine, Guri; 2Kangbuk
Samsung Hospital, Sungkyunkwan University School of Medicine;
3
Korea University College of Medicine, Seoul, Seoul; 4Korea University
College of Medicine, Ansan; 5Korea University College of Medicine;
6
Eulji University College of Medicine, Seoul; 7Catholic University of
Daegu School of Medicine, Daegu; 8Soonchunhyang University College
of Medicine, Seoul; 9Soonchunhyang University College of Medicine,
Bucheon; 10Soonchunhyang University College of Medicine, Cheonan;
11
Hallym University College of Medicine, Chuncheon; 12Yonsei University
College of Medicine, Wonju; 13Hanyang University College of Medicine,
Seoul, South Korea
E-mail: sonjh@hanyang.ac.kr
Background and Aims: To compare the efficacy of a combined
treatment with terlipressin and albumin (treatment group) with
albumin alone (control group) in cirrhotic patients with ascites
and acute kidney injury (AKI) between the values of serum creatinine
(sCr) 1.5 and 2.5 mg/dl even after 2 or 3 days of a conservative
treatment which includes removal of risk factors, withdrawal of
diuretics, and plasma volume expansion with saline infusion.
Methods: A total of 36 patients were randomized and among them
30 were included in the interim analysis. For the treatment group
(n = 13), terlipressin was intravenously given at a total dose of 4 mg/
day in conjunction with albumin 20 g/day. In case of sCr > 1.5 mg after
3 days of treatment, the dose of terlipressin was doubled to a total of
8 mg/day for 2 more days with the same dose of albumin. For the
control group (n = 17), through 5 days of treatment, the same dose
of albumin 20 g/day was given. The primary outcome of the study
was AKI recovery rate after 5 days of the treatment. Recovery is
defined by a decrease of sCr ≤ 1.5 mg or by a reduction of sCr ≥ 50%
from the pretreatment value. Secondary outcomes were as follows:
rate of hepatorenal syndrome development (AKI progression with
sCr > 2.5 mg), AKI partial recovery rate (sCr > 1.5 and a reduction of
sCr < 50% from the pretreatment value), survival rate at week-4
follow-up after treatment initiation, AKI recurrence rate at week 4
and adverse effects of therapy.
Results: AKI recovery rate was 77% in the treatment group and 29% in
the control group ( p = 0.007). AKI recurrence rate was significantly
lower in the treatment group (40% vs. 60%, p = 0.049) in subgroup
patients with sCr 2.0–2.5 mg. AKI progression and HRS development occurred only in the control group, 18% and 6% respectively,
whereas did not in the treatment group. Treatment with low dose of
albumin alone was ineffective in 71%, including further aggravation of
AKI in 24%. One death occurred in the control and 2 deaths in the
treatment group, meaning the week-4 mortality of 10% in total
without a significant difference between the 2 groups. All causes of
death were hepatic failure. These results suggest that a value of sCr
1.5 mg may be a good starting point for the treatment with a
vasoconstrictor and albumin in cirrhotic patients with ascites
and AKI.

Conclusions: A combined treatment with terlipressin and albumin
is more effective than albumin alone in cirrhotic patients with ascites
and AKI with serum creatinine between 1.5 and 2.5 mg/dl.
PS-016
Midodrine and albumin for prevention of complications of
cirrhosis in patients in the waiting list for liver
transplantation. A randomized, multicenter, double-blind,
placebo-controlled trial
E. Solà1,2,3,4, C. Solé1,2,3,4, M. Simón-Talero4,5,6,7, M. Martín-Llahí1,2,3,4,
J. Castellote2,8,9, R. Garcia-Martínez4,5,6,7, R. Moreira1,2,3,4,
M. Torrens4,5,6,7, P. Márquez2,8,9, N. Fabrellas2,3,4, G.D. Prada1,2,3,4,
P. Huelin1,2,3,4, M. Ventura4,5,6,7, M. Manríquez2,8,9, A. Nazar1,2,3,4,
X. Ariza1,2,3,4, P. Suñé10, I. Graupera1,2,3,4, E. Pose1,2,3,4,
J. Colmenero1,2,3,4, M. Pavesi11, M. Guevara1,2,3,4, X. Xiol2,8,9,
J. Córdoba(†),4,5,6,7, V. Vargas4,5,6,7, P. Ginès1,2,3,4. 1Liver Unit, Hospital
Clínic; 2School of Medicine and Health Sciences, Universitat de Barcelona
̀ iques August Pi i Sunyer
(UB); 3Institut d’Investigacions Biomed
(IDIBAPS), Barcelona; 4Centro de Investigación Biomédica en Red de
Enfermedades Hepáticas y Digestivas (CIBEREHD), Madrid; 5Liver Unit,
Hospital Vall d’Hebrón; 6Universitat Autònoma de Barcelona (UAB);
7
Vall d’Hebrón Institut de Recerca (VHIR), Barcelona; 8Liver Unit,
Hospital Universitari de Bellvitge; 9Instituto de Investigación Biomédica
de Bellvitge (IDIBELL), Hospitalet de Llobregat; 10Pharmacy Department,
Hospital Vall d’Hebrón; 11Data Management Center, EASL-CLIF
Consortium, Barcelona, Spain
E-mail: csolem@clinic.ub.es
Background and Aims: Mortality is high in patients with cirrhosis in
the waiting list for liver transplantation (LT). Currently there is no
effective treatment to decrease mortality in this population. Death is
mostly related to complications secondary to portal hypertension
that causes splanchnic arterial vasodilatation with subsequent
impairment in circulatory and kidney function. Midodrine, an oral
alpha-adrenergic agonist, has been shown to improve circulatory and
kidney function in cirrhosis but its potential beneficial effects in
patients awaiting LT have not been assessed. The aim of this study was
to investigate whether long-term treatment with midodrine associated with albumin, improves circulatory function and reduces
complications in patients with cirrhosis awaiting LT.
Methods: Multicenter, double-blind, randomized, placebo-controlled trial (NCT00839358) of 196 consecutive patients with
cirrhosis and ascites awaiting LT. Patients were randomly assigned
to receive midodrine (15–30 mg/day) and iv albumin (40 gr/15 days)
or matching placebos for 1 year or until LT or permanent drop-off
from the waiting list. Primary endpoint was incidence of complications (renal impairment, hyponatremia, infections, encephalopathy
or gastrointestinal bleeding) and secondary endpoints were mortality and activity of renin-aldosterone and sympathetic systems, and
plasma cytokine levels.
Results: Both groups were similar regarding baseline characteristics.
In the midodrine-albumin group 59 patients (66%) received a LT, 7
(8%) died, and 9 (10%) completed treatment, compared to 51 (57%), 4
(4%) and 20 (22%), respectively, in the placebo group ( p = 0.189).
There were no differences between groups in the overall probability
of developing complications ( p = 0.71) or in any individual complication ( p > 0.05). Treatment with midodrine and albumin was
associated with a slight but significant decrease in plasma renin
and aldosterone compared to placebo (differences at week 48 vs
baseline: renin −4.3 vs 0.1 ng/ml.h, p < 0.001; aldosterone −38 vs
6 ng/dL, p = 0.02, in treatment and placebo groups, respectively).
Nevertheless, arterial pressure, plasma norepinephrine or cytokine
levels did not change significantly.
Conclusions: In patients with cirrhosis awaiting liver transplantation, treatment with midodrine and albumin, at the doses used in
the current study, slightly suppresses the activity of renin-aldosterone system, but does not prevent complications of cirrhosis or
decreases mortality.
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Liver tumours: From patient stratification
to management
PS-160
No evidence for higher risk of hepatocellular carcinoma
occurrence or recurrence following direct-acting antiviral
HCV therapy: a systematic review, meta-analyses, and metaregression
R. Waziry1, B. Hajarizadeh1, J. Grebely1, J. Amin2, M. Law1, M. Danta3,
J. George4, G.J. Dore1. 1The Kirby Institute, UNSW Sydney; 2Faculty of
Medicine and Health Sciences, Macquarie University; 3St Vincent’s
Clinical School, UNSW Sydney; 4Storr Liver Unit, Westmead Millennium
Institute and Westmead Hospital, University of Sydney, Sydney, Australia
E-mail: rwaziry@kirby.unsw.edu.au
Background and Aims: Recent studies have reported contradicting
evidence on risk of hepatocellular carcinoma (HCC) occurrence or
recurrence following direct-acting antiviral (DAA) HCV therapy.
Aims: (1) In patients with HCV-related cirrhosis, to compare risk of
HCC occurrence following DAA versus interferon (IFN)-based cure,
and; (2) In patients who received curative HCC treatment, to compare
risk of HCC recurrence following DAA versus IFN-based cure.
Methods: Search was conducted on Embase, Medline, Web of
science, CINHAL, Cochrane and DARE for reports published
between January 2000 and February 2017. Studies were included if
they assessed HCC outcomes by response to HCV therapy in: (1)
patients with HCV-related cirrhosis or; (2) patients with curative HCC
treatment. The main outcome was occurrence or recurrence of HCC
following sustained virological response (SVR). Random effects metaanalyses were undertaken to determine incidence rates per 100/
person years ( py). Meta-regression was used to assess difference in
incidence rates after adjustment for age, study follow-up and HCV
therapy (DAA vs. IFN).
Results: A total of 41 studies (n = 13,875 patients), including 26 on
HCC occurrence (IFN = 17, DAA = 9) and 15 on HCC recurrence (IFN = 7,
DAA = 8) were included. In studies assessing HCC occurrence, average
follow-up was 5.5 years compared to 1.0 year, and average age 52
years compared to 60 years in IFN and DAA studies, and incidence was
lower with longer follow-up and younger age (fig 1). In studies
assessing HCC recurrence, average follow-up was 5.0 years compared
to 1.3 years, and average age 66 years compared to 64 years in IFN and

DAA studies. Child-Pugh stage was B/C in 0% and 10% in IFN and DAA
studies. HCC occurrence was 1.1/100 py (95% CI 0.8, 1.5) and 3.1/100
py (95% CI 1.9, 4.9) in IFN and DAA studies. HCC recurrence was 9.2/
100 py (95% CI 7.1, 11.8) and 11.8/100 py (95% CI 4.8, 28.7) in IFN and
DAA studies. In meta-regression adjusting for study follow-up and
age, DAA therapy was not associated with higher HCC occurrence (RR
0.7, 95% CI 0.2, 2.6, P = 0.6), or higher HCC recurrence (RR 1.4, 95% CI
0.5, 4.1, P = 0.49).
Conclusions: There is no evidence for differential HCC occurrence or
recurrence risk following SVR from DAA and IFN-based regimens. The
higher incidence following DAA therapy can be explained by shorter
duration follow-up (higher early risk or cohort effect), and older age
(higher baseline risk).
PS-022
Molecular predictors of recurrence prevention with sorafenib as
adjuvant therapy in hepatocellular carcinoma: Biomarker study
of the STORM phase III trial
R. Pinyol1, R. Montal1, T. Takayama2, G.-Y. Chau3, V. Mazzaferro4,
S. Roayaie5, H.C. Lee6, R.T.-P. Poon7, N. Kokudo8, Z. Zhang9,
L. Bassaganyas1, S. Torrecilla1, A. Moeini1, L. Rodriguez-Carunchio10,
E. Gane11, C. Verslype12, A.E. Croitoru13, U. Cillo14, M. de la Mata15,
L. Lupo16, S. Strasser17, J.-W. Park18, J. Camps19, M. Solé10, S.N. Thung20,
A. Villanueva20, C. Pena21, G. Meinhart21, J. Bruix22, J.M. Llovet1,23.
1
Liver Cancer Translational Research Laboratory, BCLC group, Liver Unit,
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2
Department of Digestive Surgery, Nihon University School of Medicine,
Tokyo, Japan; 3Taipei Veterans General Hospital, Taipei, Taiwan;
4
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; 5Liver
Cancer Program, Hofstra-North Shore-LIJ School of Medicine, Lenox Hill
Hospital, New York, United States; 6Department of Gastroenterology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul,
South Korea; 7Queen Mary Hospital, Hong Kong, China; 8University of
Tokyo, Tokyo, Japan; 9Department of Genetics and Genomic Sciences,
Icahn Institute for Genomics and Multiscale Biology, Icahn School of
Medicine at Mount Sinai, New York, United States; 10BCLC group, Liver
Unit, Hospital Clínic, Barcelona, Spain; 11New Zealand Liver Transplant
Unit, Auckland City Hospital, Auckland, New Zealand; 12Department of
Hepatology, University Hospital Leuven, Leuven, Belgium;
13
Departamentul de Oncologie Medicala, Institutul Clinic de Boli
Digestive si Trasplant Hepatic Fundei, Bucharest, Romania; 14Unità
Operativa di Chirurgia Epatobiliare e Trapianto Epatico, Azienda
Ospedaliera Università di Padova, Padova, Italy; 15Unit of Hepatology and
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Liver Transplantation, CIBERehd, IMIBIC, University Hospital Reina Sofia,
Cordoba, Spain; 16Sezione Chirurgia Generale e Trapianti di Fegato,
Policlinico di Bari, Bari, Italy; 17A W Morrow Gastroenterology and Liver
Centre, Royal Prince Alfred Hospital – University of Sydney, Sydney,
Australia; 18National Cancer Center, Goyang, South Korea; 19Laboratory
of Gastrointestinal and Pancreatic Oncology, IDIBAPS-Hospital Clínic,
CIBERehd, Barcelona, Spain; 20Liver Cancer Program, Division of Liver
Diseases and Pathology Department, Department of Medicine, Tisch
Cancer Institute, Icahn School of Medicine at Mount Sinai, New York;
21
Bayer HealthCare Pharmaceuticals, Whippany, New Jersey, United
States; 22BCLC Group, Liver Unit, Hospital Clínic, University of Barcelona,
̀ iques August Pi i Sunyer (IDIBAPS),
Institut d’Investigacions Biomed
CIBERehd; 23Institució Catalana de Recerca i Estudis Avançats (ICREA),
Barcelona, Spain
E-mail: rpinyol@clinic.cat
Background and Aims: Sorafenib is the standard systemic therapy
for hepatocellular carcinoma (HCC). At early stages, recurrence after
resection/ablation occurs in 70% of patients at 5 years. The STORM
trial showed no significant differences in recurrence-free survival
(RFS) for sorafenib treatment as compared to placebo. We conducted
a biomarker companion study (BIOSTORM, level B evidence) aimed at
defining molecular prognostic factors and predictors of recurrence
prevention with sorafenib.
Methods: Tumour samples from 188 resected HCC patients treated
in STORM with sorafenib (83) or placebo (105) were analysed after
IRB approval and specific informed consent. Prognostic/predictive
biomarkers were analysed by: gene expression (DASL; exploring
signalling pathways, prognostic signatures and new signature of
sorafenib benefit), targeted exome sequencing of 18 mutational
drivers; assessment of activation of MAPK signalling ( pERK immunostaining) and angiogenesis ( pVEGFR2 staining and VEGFA-FISH).
RFS events occurred in 70 cases (all events were recurrences, and thus
time to recurrence (TTR) is equivalent to RFS). A Cox proportional
hazard regression analysis was used to assess prognostic/predictive
biomarkers.
Results: BIOSTORM cohort recapitulates the clinical-pathological
characteristics of STORM. Regarding prognostic variables for RFS,
positive hepatocyte pERK staining (HR = 2.41; CI95%: 1.21–4.80; p =
0.012) and microvascular invasion were independent prognostic
factors. Positive hepatocyte pERK (20/175; 11%) was associated
with proliferation gene signatures ( p < 0.001), poor differentiation
( p = 0.01) and Ki-67 positivity ( p < 0.05). BIOSTORM did not
identify candidate biomarkers predicting recurrence prevention to
sorafenib. Biomarkers related to angiogenesis ( pVEGFR2 staining,
endothelial pERK staining and VEGFA amplification), proliferation
( proliferation signatures, Ki-67), previously proposed gene signatures or mutations were not independently associated with
recurrence or prevention with sorafenib. A newly generated
multi-gene signature correlated with improved RFS on sorafenib
vs placebo.
Conclusions: In BIOSTORM, hepatocyte pERK+ immunostaining and
microvascular invasion were independent prognostic factors of RFS.
No mutation, gene amplification or previously proposed signature
predicted recurrence or prevention with sorafenib. A newly generated
multi-gene signature associated with improved RFS on sorafenib
would require external validation.
PS-021
A randomized controlled trial of US vs US + biomarkers for the
diagnosis of hepatocellular carcinoma: an interim report
M. Sherman1, J. Feld2, H. Yamada3, Y. Mori4, H. Janssen2. 1Department
of Medicine; 2Medicine, University of Toronto, Toronto, Canada;
3
Wako USA; 4Wako Diagnostics, Mountain View, United States
E-mail: Dr.Morris.Sherman@uhn.ca
Background and Aims: Background: Current guidelines recommend biannual ultrasound (US) surveillance for hepatocellular
carcinoma (HCC) in patients with cirrhosis and those with hepatitis

B (HBV) infection. The biomarkers alpha fetoprotein (AFP), the L3
fraction of alpha fetoprotein and decarboxyprothombin (DCP) have
been proposed as novel biomarkers (BM) to improve the sensitivity of
HCC surveillance.
Methods: Patients with cirrhosis or a REACH-HBV score of above 8
were randomized to HCC surveillance with biannual US or US plus
BM (AFP/AFP-L3 and DCP). Nodules identified on US and/or elevated
biomarkers triggered further investigation with CT/MRI. Diagnosis
of HCC followed AASLD guidelines, requiring confirmation on 2
dynamic phase imaging studies or biopsy. Preliminary results are
reported.
Results: To date 917 patients have been enrolled with median age 59
(18–88) years, 72% male and HBV and HCV as the most common
underlying liver diseases (62% and 20%, respectively). To date, 20
cases of HCC have been diagnosed. In the US group, 8 HCCs were
diagnosed in 1371 patient visits, however 5 of these cases were
missed by US but recognized on CT/MRI done for other clinical
reasons. An additional 17 nodules were identified that proved to be
false positives, yielding a positive predictive value for US alone of 3/
20 (15%) and a false positive rate of 17/1391 (1.22%). In the US + BM 12
HCCs were diagnosed in 1327 patients visits. Of these 12, 5 were
identified by US alone (false negative BM), 3 were identified by
BM alone (false negative US) and 4 were identified by both tests. BM
were elevated in 36 additional cases, including 3 with a concomitant
finding on US, all of which did not confirm HCC on subsequent
imaging, yielding an overall positive predictive value for BM of 5/41
(12.2%) and a false positive rate of 36/1327 (2.7%). In the 4 cases
identified by BM alone, 1 individual BM was elevated in each case and
all were 2.7 cm or smaller at the time of diagnosis. Of HCCs in the BM
group, 3 of 12 (25%) had a GALAD score above 1.
Conclusions: Results to date suggest that the addition of BM to US
improves the sensitivity of surveillance with the possibility to
identify curable HCCs but increases the false positive rate. Ongoing
evaluation of BM as an adjunct to US is warranted.
PS-018
The concept of therapeutic hierarchy for patients with
hepatocellular carcinoma: a multicentre cohort study
A. Vitale1, on behalf of ITA.LI.CA, F. Farinati1, T.-L. Huo2, F. Trevisani3,
E. G. Giannini4, F. Piscaglia5, U. Cillo1 and Italian Liver Cancer
(ITA.LI.CA) Working Group. 1Dipartimento Scienze Chirurgiche e
Oncologiche, Azienda Università di Padova, Padova, Italy; 2National
Yang-Ming University, Taipei, Taiwan; 3Division of Semeiotics, Alma
Mater Studiorum – University of Bologna, Bologna, Italy;
4
Gastroenterology Unit, Department, University of Genoa, Genova;
5
Division of Internal Medicine, Alma Mater Studiorum – University of
Bologna, Bologna, Italy
E-mail: Alessandro.vitale.10@gmail.com
Background and Aims: The ITA.LI.CA prognostic system for patients
with hepatocellular carcinoma (HCC) has been recently developed
and validated. Strict HCC treatment algorithms (i.e. BCLC or HKLC)
are poorly followed in clinical practice. We sought to develop and
validate ITA.LI.CA indications for treatment guidance in HCC
patients.
Methods: Prospective collected databases from 2002 to 2015 in
Italy (n = 4627), and Taiwan (validation cohort, n = 2651) were used
for the analysis. Multivariable regression models including variables
from the ITA.LI.CA prognostic system were used to calculate the
propensity score (PS, calculated by logistic regression), and the
predicted median survival (MS, calculated by parametric survival
model with stabilized inverse probability weight) for each therapy
(liver transplantation = LT, liver resection = LR, ablation = ABL, intraarterial therapy = IAT, sorafenib = SOR, best supportive care = BSC).
Results: Multivariable logistic regressions showed that the PS of locoregional therapies (LR, ABL, IAT) was negligible (PS ≤ 1° quintile) in
patients with impaired ITA.LI.CA functional score (Child C, or PST > 2,
or Child 8-9 + PST 1-2: only LT or BSC available) or advanced tumour
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stage (extra-hepatic HCC disease, stage C: only SOR or BSC available).
In all other ITA.LI.CA tumour stages (0, A, B1, B2, and B3) with
preserved liver function (functional score ≤2) survival benefit
estimations showed a fixed therapeutic hierarchy (i.e. LT [MS ≥ 120
months] > LR [MS 24–102 months] > ABL [MS 40–77 months] > IAT
[MS 18–64 months] > SOR [MS 15–25 months] > BSC [MS 5–7
months]). All multivariable parametric models proved to give
accurate survival estimations (C-index > 0.7). A large proportion
of enrolled patients met the ITA.LI.CA criteria (65%), while only 55%
and 43% of them met the HKLC and BCLC algorithms respectively.
The concept of therapeutic hierarchy within ITA.LI.CA stages was
validated also in the Taiwanese cohort.
Conclusions: Based on weighted survival benefit estimations the
concept of therapeutic hierarchy was established within each ITA.LI.
CA stage in a large Italian population and validated in a large
Taiwanese cohort.
PS-019
Recurrent INHBE-GLI1 fusions in hepatocellular adenomas with
sonic hedgehog pathway activation
J.C. Nault1, G. Couchy2, C. Balabaud3, G. Morcrette4, S. Caruso4,
J.-F. Blanc3, Y. Bacq5, J. Caldéraro6, V. Paradis7, J. Ramos8, V. Gnemmi9,
N. Sturm10, E. Savier11, L. Chiche12, J. Selves13, C. Pilati4, A. Laurent14,
A. DeMuret15, B. Lebail16, S. Rebouissou4, S. Imbeaud4,
P. Bioulac-Sage16, E. Letouze4, J. Zucman-Rossi4. 1Inserm, INSERM
UMR1162; 2Inserm, UMR1662, Paris; 3Service d’hépatologie, Bordeaux;
4
INSERM UMR1162, Paris; 5Service d’hépatologie, Tours; 6Service
d’anatomopathologie, Créteil; 7Service d’anatomopathologie, Clichy;
8
Service d’anatomopathologie, Montpellier; 9Service
d’anatomopathologie, Lille; 10Service d’anatomopatholohie, Grenoble;
11
Service de chirurgie digestive Pitié Salpétrier̀ e, Paris; 12Service de
chirurgie digestive, Bordeaux; 13Service d’anatomopathologie, Toulouse;
14
Service de chirurgie digestive, Créteil; 15Service d’anatomopathologie,
Tours; 16Service d’anatomopathologie, Bordeaux, France
E-mail: naultjc@gmail.com
Background and Aims: Recently, we identified a new molecular
subgroup of hepatocellular adenomas (HCA) characterized by
activation of the sonic hedgehog pathway (sonic hedgehog HCA,
shHCA) and associated with obesity and tumor bleeding. However,
the genetic driver leading to the activation of sonic hedgehog signaling was unknown and, here, we aimed to unravel this mechanism
using next-generation sequencing.
Methods: 533 HCA from 411 patients were sequenced for CTNNB1,
HNF1A, IL6ST, FRK, STAT3, JAK1, GNAS and TERT mutations,
expression of 20 genes was quantified by qRT-PCR including 6
genes used to identify shHCA. We analyzed 11 shHCA by whole
exome sequencing, 9 by RNA-sequencing and 3 also by whole
genome sequencing.
Results: 22 tumors (4% of HCA) were classified as shHCA including one case with malignant transformation, with the typical
over-expression of HHIP, PTCH1, PTGDS and FRCLA genes. None of
these tumors harbored mutations in genes belonging to other
molecular subgroups. Whole exome and Whole genome analysis of
shHCA showed a median of 2,021 mutations in the genome and 27
mutations in coding regions, corresponding to a low mutation rate of
0.7 mutations/Mb. We found no recurrent coding mutations in the
series. In contrast, in all the cases analyzed, RNAseq showed GLI1
overexpression due to its fusion with the 5′ end of two different
INHBE transcripts, a highly expressed gene located 2.1 kb upstream
of GLI1. In all except one of the shHCA, the entire open reading
frame of GLI1, the key transcription factor of sonic hedgehog pathway,
was fused and over-expressed; the remaining one included exons 6
to 12 coding for the DNA-binding and the transactivation domains.
All the 9 INHBE-GLI1 fusions were validated as somatic by Sanger
sequencing of the cDNA. Specific GLI1 overexpression in shHCA was
confirmed by quantitative RT-PCR. Whole genome and whole exome
sequencing of the 9 shHCA harboring INHBE-GLI1 fusion revealed
S14

a recurrent structural rearrangement within INHBE including 5 focal
deletions and one inversion. Finally, INHBE-GLI1 fusions were
identified in 15 shHCA with a typical pattern of gene expression
and investigated by sequencing.
Conclusions: Sonic hedgehog HCA is a new molecular subgroup of
HCA driven by structural rearrangements of INHBE producing a highly
expressed INHBE-GLI1 fusion leading to the constitutive activation of
the sonic hedgehog pathway. These results underline for the first
time in humans the role of sonic hedgehog signaling in benign liver
tumorigenesis.
PS-017
Development and validation of a survival calculator for
hepatocellular carcinoma patients undergoing liver
transplantation: the Metroticket 2.0 model
Carlo Sposito1, Alessandro Cucchetti2, Jian Zhou3, Antonio D. Pinna2,
Luciano De Carlis4, Marco Bongini1, Matteo Cescon2, Jia Fan3,
Stefano Di Sandro4, He Yi-feng3, Andrea Lauterio4,
Vincenzo Mazzaferro1. 1General Surgery and Liver Transplantation Unit,
University of Milan at Fondazione IRCCS Istituto Nazionale Tumori di
Milano, Milan; 2General Surgery and Transplant Unit - Department of
Medical and Surgical Sciences, Alma Mater Studiorum-University of
Bologna, Bologna, Italy; 3Liver Surgery Department, Liver Cancer
Institute, Zhongshan Hospital, Fudan University, Shangai, China;
4
General Surgery and Abdominal Transplantation, Niguarda Cà Granda
Hospital, Milan, Italy
E-mail: carlo.sposito@istitutotumori.mi.it
Background and Aims: Patients’ survival after liver transplantation
(LT) for hepatocellular carcinoma (HCC) is influenced by non-cncer
and cancer-related events. In order to define which are the oncologic
parameters that influence post-LT survival, cancer-related death
studied with competitive risk analysis represents a reasonable and
innovative endpoint. Aim of this study is develop, and validate, a
calculator of post-LT cancer-related death based on pre-operative
parameters.
Methods: To predict individual post-transplant HCC-specific survival, a multivariable competing risk regression analysis was applied
to a Western cohort of patients who underwent LT for HCC (training
cohort). A continuous model predicting HCC-specific survival, based
on the sum of number + size of the largest vital HCC combined with
alpha-fetoprotein (AFP) was derived. In order to predict overall
survival, baseline mortality was derived through predicted cumulative incidence functions (CIF) segregated for HCV. The model was
then validated in an external cohort of Eastern patients who
underwent LT for HCC.

Results: The training cohort consisted in a consecutive series of 1018
patients. In the competing-risk regression the sum of number + size
of the largest vital HCC and Log10AFP were significant ( p < 0.001), and
the average c-statistic of the model was 0.780 (95%C.I.: 0.763–0.798)
for the prediction of HCC specific death. The CIF of non-HCC related
death was 8.6% and 18.1% in HCV-negative and positive patients
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respectively. Continuous individual variation in 5-yrs risk of
HCC-related death, and 5-yrs overall survival for HCV positive and
HCV negative patients, is available at: http://hcc-olt-metroticket.org/
calculator (Figure 1). The model was then tested in an Eastern cohort
of 341 patients, in which HBV-related chronic liver disease, high AFP
levels and worse tumour stage were significantly more prevalent
than in the training cohort. The model accuracy in the validation set
was 0.721 (0.648–0.793), significantly higher than that of Milan,
UCSF, Shangai-Fudan, Up-to-seven criteria ( p < 0.001) and AFP French
model ( p = 0.044).
Conclusions: Cancer-specific outcome after LT for HCC can be
determined using pre-operative tumor parameters. The present
AFP-adjusted-to-HCC-size criteria improve post-transplant outcome
prediction in both Western and Eastern patients.
PS-020
Evidence-based two-and-seven criteria according to tumor
number and size best help to predict survival of patients with
intermediate-stage hepatocellular carcinoma treated with
transarterial chemoembolization
D. Xia1, W. Bai1, M. Huang2, J. Sun3, E. Wang1, H. Li4, J. Li5, H. Zhao6,
X. Pan7, S. Chen8, W. Gong9, X. Zhu10, G. Shao11, W. Mu12, Z. Chen13,
J. Wu14, J. Liu15, J. Li16, J. Song17, C. Zhang18, H. Shi19, Z. Li20, S. Yang21,
W.. Wang22, Y. Zheng23, J. Xu24, W. Wang1, J. Yuan1, X. Li1, J. Niu1, Z. Yin1,
D. Fan1,25, J. Xia26, G. Han1. 1Department of Liver Disease and Digestive
Interventional Radiology, Xijing Hospital of Digestive Diseases, Forth
Military Medical University, Xi’an; 2Department of Minimally Invasive
International Therapy, The Third Affiliated Hospital of Kunming
University, Tumor Hospital of Yunnan Province, Kunming; 3Department
of Hepatobiliary and Pancreatic Interventional Center, The First Affiliated
Hospital, School of Medicine of Zhejiang University, Hangzhou;
4
Department of Interventional Radiology, Henan Cancer Hospital, The
Affiliated Cancer Hospital of Zhengzhou University, Zhengzhou;
5
Department of Hepatobiliary Surgery, Xinqiao Hospital, Third Military
Medical University, Chongqing; 6Department of Interventional
Radiology, Affiliated Hospital of Nantong University, Nantong; 7Clinical
Liver Diseases Research Center, 180th Hospital of People’s Liberation
Army, Quanzhou; 8Department of Interventional Radiology, Jiangsu
Provincial Cancer Hospital, the Affiliated Cancer Hospital of Nanjing
Medical University, Nanjing; 9Department of Interventional Radiology,
Tangdu Hospital, Forth Military Medical University, Xi’an; 10Department
of Interventional Radiology, The First Affiliated Hospital of Soochow
University, Suzhou; 11Department of Interventional Radiology, Zhejiang
Provincial Tumor Hospital, Hangzhou; 12Department of Radiology, The
Southwest Hospital, Third Military Medical University, Chongqing;
13
Department of Interventional Radiology, The First Affiliated Hospital of
Fujian Medical University, Fuzhou; 14Department of Oncology, The
Second Affiliated Hospital of Nanchang University, Nanchang;
15
Department of Interventional Radiology and Vascular Surgery, Hunan
Provincial People’s Hospital, Changsha; 16Department of Interventional
Radiology, The First Affiliated Hospital of Sun Yat-Sen University,
Guangzhou; 17Department of Interventional Therapy, Shandong
Provincial Tumor Hospital; 18Department of Gastroenterology and
Hepatology, Shandong Province Hospital Affiliated to Shandong
University, Jinan; 19Department of Interventional Radiology, The First
Affiliated Hospital of Nanjing Medical University, Nanjing;
20
Interventional Medical Center, The Affiliated Hospital of Qingdao
University, Qingdao; 21Department of Interventional Radiology, The
Affiliated Tumor Hospital of Xinjiang Medical University, Urumqi;
22
Department of Interventional Medicine, The First Affiliated Hospital of
Lanzhou University, Lanzhou; 23Department of Interventional Radiology,
Yantai Yuhuangding Hospital, Yantai; 24Department of Medical Imaging,
Nanjing General Hospital of Nanjing Military Command, Nanjing;
25
State Key Laboratory of Cancer Biology, Xijing Hospital of Digestive
Diseases, Fourth Military Medical University; 26Department of Health
Statistics, Forth Military Medical University, Xi’an, China
E-mail: hangh@fmmu.edu.cn

Background and Aims: Tumor burden have a great impact on
prognosis of hepatocellular carcinoma(HCC) treated with transarterial chemoembolization (TACE), and it was frequently weighted by upto-seven criteria, which were originally developed from the setting of
liver transplantation. Novel criteria of tumor load derived from TACE
should be conducted to improve survival prediction.
Methods: We retrospectively enrolled 1515 treatment-naïve HCC
patients with intermediate-stage HCC and well-preserved liver
function underwent TACE during January 2010 to December 2014
from 24 Chinese centers, which were randomly divided into training
(12 centers, N = 820) and validation cohort (12 centers, N = 695). Cox
regression analysis was used to determine prognostic factors,
smoothing splines were used to determine the nature of the
relationship between tumor burden and mortality, then we developed the criteria. We also analyzed discrimination of these criteria
and compared with other criteria.

Results: Tumor size (Ts) and number(Tn) consistently were significant factors in multivariable analysis in training cohort and multivariable analysis of selected variables from whole cohort. Risk of
death was correlated with increasing size and number, the effect of
size is line, whereas, for tumor number, the effect tend to reach a
plateau in both cohorts, with adjustment of confounding factors.
Two-and-Seven criteria was developed and could classify the
intermediate-stage patients into three sub-stage, ie, B-1: Tn ≦ 2,
Ts ≦ 7 cm; B-2: Tn ≦ 2, Ts > 7 cm or Tn > 2, Ts ≦ 7 cm, but exceeding
Milan criteria; B-3: Tn > 2, Ts > 7 cm, with statistical difference in
overall survival (40 months, 18.5 months, 12.1 months for B-1, B-2 and
B-3 sub-stage in training cohort; 41.2 months, 25.3 months, 10.1
months for validation cohort respectively, p < 0.001). These criteria
provided better discriminative ability than up-to-seven and 4 and 7
criteria in both cohorts, and consistently in sub-group analysis of
whole cohort.
Conclusions: Two-and-Seven criteria offered a simple, validated,
evidence-based objective method with higher discriminative ability
in predicting overall survival of patients with intermediate-stage HCC
underwent TACE and should be in considerations for the further
clinical trails and treatment-decisions making.
PS-106
Risk of hepatocellular carcinoma after hepatitis B surface antigen
seroclearance – a territory-wide analysis of 5181 patients
H.L.Y. Chan1, T.C.F. Yip1, V.W.S. Wong1, Y.K. Tse1, G.L.H. Wong1. 1Institute
of Digestive Disease, The Chinese University of Hong Kong, Hong Kong,
Hong Kong, China
E-mail: hlychan@cuhk.edu.hk
Background and Aims: Seroclearance of hepatitis B surface antigen
(HBsAg) is often regarded as functional cure of chronic hepatitis
B. Previous studies suggest hepatocellular carcinoma (HCC) can
develop among patients who undergo spontaneous HBsAg seroclearance after 50 years old, but accurate risk assessment is limited by
small cohort size and low event rate. This territory-wide study aimed
to evaluate the risk of HCC after HBsAg seroclearance and the impact
of age and gender on the development of HCC.
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Methods: All chronic hepatitis B patients who had cleared HBsAg
from January 2000 to August 2016 were retrieved from the Clinical
Data Analysis and Reporting System of the Hospital Authority,
representing all patients under the public healthcare system in
Hong Kong. Patients with acute hepatitis B, hepatitis C and hepatitis D
were excluded. The age at HBsAg seroclearance and subsequent
development of HCC were captured and analyzed.
Results: 5,181 patients were identified to have cleared HBsAg
and were followed up for a median of 3.7 (interquartile range
1.6, 5.0) years. 3,548 (68.5%) patients cleared HBsAg after the age
of 50. 62 (1.2%) patients had received interferon treatment and 1,188
(22.9%) patients were treated by nucleos(t)ide analogues. 67 patients
developed HCC; cumulative incidence of HCC at 1, 3 and 5 years
were 1.0%, 1.3% and 1.6%, respectively. Female patients aged ≤50 years
had lowest risk of HCC (reference group) (Table 1). Male patients
aged ≤50 years had slightly increased risk of HCC but the difference
did not reach statistical difference as compared to the reference
group (hazard ratio [HR] 4.59, 95% confidence interval [CI] 0.56–
37.29; p = 0.15). Female patients aged >50 had significantly
higher risk of HCC than those aged ≤50 years (HR 8.29; 95% CI
1.09–63.04; p = 0.041). Male patients aged >50 years had highest risk
of HCC (HR 14.30; 95% CI 1.97–103.76; p = 0.009 as compared to
reference group).
Table 1: Cumulative incidence of HCC after HBsAg seroclearance
Cumulative incidence
of HCC (year)
Age (year)

Gender

≤50
≤50
>50
>50

F
M
F
M

N

HCC (n)

1

3

5

658
975
1,238
2,310

1
7
14
45

0.2%
0.5%
1.1%
1.4%

0.2%
0.6%
1.3%
2.1%

0.2%
0.8%
1.3%
2.5%

Conclusions: The overall risk of HCC among patients who have
cleared HBsAg is low. Risk of HCC is still significant among
treatment-naïve and antiviral treated patients who have HBsAg
seroclearance after the age of 50. Male gender does not significantly
increase the risk of HCC if HBsAg seroclearance develops before the
age of 50.

Fatty liver disease: From pathophysiology to
drug discovery
PS-023
The combination of mucus-degrading gram-negative bacteria and
reduced antimicrobial peptides drives adipose tissue
inflammation and non-alcoholic fatty liver disease progression in
mice lacking NLRP3-inflammasome
I. Pierantonelli1, C. Rychlicki1, D.M. Giordano1, A. Giordano2,
S. Uzzau3,4, A. Gastaldelli5, L. Sartini2, L. Trozzi1, A. Benedetti1,
M. Marzioni1, S. Cinti2,6, G.S. Baroni1,6. 1Department of
Gastroenterology; 2Department of Experimental and Clinical Medicine,
Università Politecnica delle Marche, Ancona; 3Porto Conte Ricerche,
Parco Scientifico e Tecnologico della Sardegna, Alghero; 4Department of
Biomedical Sciences, Università di Sassari, Sassari; 5Cardiometabolic
Risk Lab, Institute of Clinical Physiology, National Council of Research
(CNR), Pisa; 6Obesity Center, Università Politecnica delle Marche,
Ancona, Italy
E-mail: pierantonelli_irene@libero.it
Background and Aims: Lack of NLRP3-inflammasome, a sensor of
altered homeostasis, is associated with Non-Alcoholic Fatty Liver
S16

Disease (NAFLD) progression. Aim of the present study was to
evaluate the mechanisms of this effect that are still unknown.
Methods: Nlrp3−/− and wild-type (WT) mice were fed a high-fat
diet with fructose in drinking water (HFHC) or a chow diet, for 12
weeks.
Results: Nlrp3−/−-HFHC showed higher body weight, fat mass,
hepatic PPARγ2 expression (that regulates lipid uptake and storage)
and triglyceride content in the liver compared to WT-HFHC,
associated with increased hepatic oxidative stress, TNFa and MCP1
expression and NAS score. Nlrp3−/−-HFHC showed greater adipose
tissue inflammation evaluated by immunohistochemistry for MAC-2
positive crown-like-structures and TNFa and MCP1 expression.
Steatosis was unrelated to different intestinal lipid absorption,
since HFHC diet reduced fecal triglyceride content independently
from the genotype. A pathogenetic microbiota was observed in
Nlrp3−/−-HFHC characterized by increased levels of mucus-degrading bacteria Akkermansia and LPS-producing Proteobacteria,
such as Desulfovibrio. Bacterial translocation demonstrated by
increased turbidity of cultured mesenteric lymph nodes was
higher in Nlrp3−/−-HFHC but occurred without significant differences in Zonulin-1 and E-cadherin protein expression. The
evaluation of immune response against intestinal microorganisms
(anti-microbial pathway, AMPs) showed a genotype-independent
reduction of RELMβ, which regulates mucus synthesis, whereas the
expression of the antibacterial peptide Ang-4 was significantly
lower in Nlrp3−/−-HFHC, thus favoring bacterial penetration susceptibility. Bacterial translocation induced higher hepatic expression
of TLR4 (as LPS receptor) and TLR9 (as receptor for double-strand
bacterial DNA). No differences were observed in the expression of
TLR2 that mediates host response to gram-positive bacteria. Most of
the effects observed in Nlrp3−/−-HFHC were restored by antibiotic
treatment that reduced gut bacterial load and gram-negative
species.
Conclusions: The combination of mucus-degrading gram-negative
bacteria and impaired AMPs efficiency drives adipose tissue inflammation and NAFLD progression mediated by increased bacterial
translocation. This study identifies in the AMPs-microbiota cross-talk
a specific target for NAFLD therapy.
PS-024
YH25724, a novel long-acting GLP-1/FGF21 dual agonist lowers
both non-alcoholic fatty liver disease activity score and fibrosis
stage in a diet-induced obese mouse model of biopsy-confirmed
non-alcoholic steatohepatitis
H.N. Hong1, J.H. Kim1, H.H. Choi1, D. Kim1, T.W. Kim1, K.S. Tølbøl2,
M. Feigh2, M. Illemann2, K. Rigbolt2, N. Vrang2, J.G. Kim1. 1Yuhan
Corporation, Seoul, South Korea; 2Gubra ApS, Hoersholm, Denmark
E-mail: hnhong@yuhan.co.kr
Background and Aims: It has been proposed that an ideal drug
candidate for nonalcoholic steatohepatitis (NASH) should reduce
hepatic inflammation and liver cell injury, correct the underlying
insulin resistance and have anti-fibrotic effects. Glucagon-like
peptide-1 (GLP-1) is known to suppress lipogenesis and reduce fat
accumulation and pro-inflammatory responses in liver. Fibroblast
growth factor 21 (FGF21) is a metabolic regulator, which can improve
insulin sensitivity and lipid metabolism in addition to having antifibrotic effect. Thus, addressing both GLP-1 and FGF21 may be an
effective therapeutic strategy for NASH due to their complementary
mechanisms of action. YH25724 is a novel long-acting dual agonist,
which is an immunoglobulin Fc-fused protein comprising an GLP-1
variant and an FGF21 variant. We evaluated the therapeutic potential
of the YH25724 in a diet-induced obese mouse model of biopsyconfirmed NASH.
Methods: YH25724 was administered by subcutaneous injection
every other day for 8 weeks (3 or 10 nmol/kg) in a diet induced NASH
model (fed the AMLN diet (Research Diets, USA) with 40% energy
from fat, 20% fructose and 2% cholesterol for 33 weeks, n = 12/group).
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Body weight, plasma liver enzymes, triglyceride (TG) and total
cholesterol (TC) in plasma and liver were measured, and treatment
effects on NAFLD activity score (NAS) and fibrosis staging were
performed comparing liver pre-biopsies and terminal liver samples
from all animals. Finally, hepatic gene expression was analyzed by
RNA sequencing to elucidate the molecular mechanisms affected by
treatment.
Results: YH25724 reduced body weight (16% at 3 nmol/kg, 26% at
10 nmol/kg), relative liver weight (47% at 3 nmol/kg, 58% at 10 nmol/
kg), and liver enzymes (up to 88% in ALT, 63% in AST). YH25724 also
decreased plasma TG and TC levels (approximately 30%) and hepatic
TG and TC content (up to 77% and 93%, respectively). YH25724
significantly reduced total NAS score (from 6.2 to 1.4 at 3 nmol/kg,
from 5.9 to 0.8 at 10 nmol/kg). The reduction in NAS was brought
about by reductions in steatosis, inflammation and ballooning. Also,
YH25724 10 nmol/kg significantly reduced liver fibrosis stage when
compared to baseline. Consistent with these improvements,
YH25724 changed the expression of specific genes known to be
related with NASH.
Conclusions: YH25724 showed anti-steatotic, anti-inflammatory and
anti-fibrotic effect in a diet-induced obese mouse model of biopsyconfirmed NASH, indicating a role for GLP-1/FGF21 dual agonism for
the treatment of NASH.
PS-025
The soluble guanylate cyclase stimulator IW-1973 prevents
inflammation and fibrosis in experimental non-alcoholic
steatohepatitis
R. Flores-Costa1, J. Alcaraz-Quiles1, E. Titos2, C. López-Vicario2,
M. Casulleras1, M. Duran-Güell1, B. Rius1, A. Diaz3, K. Hall4, C. Shea4,
R. Sarno4, J.L. Masferrer4, J. Claria1. 1Department of Biochemistry
and Molecular Genetics, Hospital Clinic-University of Barcelona;
2
CIBERehd; 3Department of Pathology, Hospital Clinic-University
of Barcelona, Barcelona, Spain; 4Ironwood Pharmaceuticals,
Cambridge, United States
E-mail: jclaria@clinic.ub.es
Background and Aims: Non-alcoholic steatohepatitis (NASH) is the
hepatic manifestation of the metabolic syndrome and is characterized by the accumulation of neutral lipids in the liver combined with
a remarkable inflammatory component that leads to liver fibrosis and
eventually cirrhosis. In the current study, we tested whether the
soluble guanylate cyclase (sGC) stimulator, IW-1973, which reduces
inflammation and fibrosis in other tissues such as lung, kidney and
heart in animal models, is also useful in the prevention of NASH in an
animal model.
Methods: The study was performed in an improved mouse model of
NASH consisting of a choline deficient, L-amino acid-defined, high-fat
diet (CDAHFD). Animals were divided in three groups, receiving
CDAHFD (n = 15), CDAHFD plus the sGC stimulator IW-1973 (1 mg/kg.
day) (n = 10) and CDAHFD plus IW-1973 (3 mg/kg.day) (n = 10) for 9
weeks. A control group of 15 mice receiving chow diet was also
included. Steatosis, inflammation and fibrosis were assessed by
histological (oil red-O, hematoxylin-eosin, Masson’s trichrome and
picrosirius red) and immunohistochemical (F4/80 and alpha-SMA)
methods. mRNA expression of genes of the cyclic guanosine-3′, 5′ monophosphate (cGMP) pathway, inflammation and fibrosis were
analyzed by Real-Time PCR. Serum and tissue levels of IW-1973 were
assessed by LC-MS/MS. Tissue levels of cGMP were determined by
enzymeimmunoassay.
Results: Mice receiving CDAHFD showed a down-regulation of
GUCY1A2 expression associated with extensive hepatic steatosis,
inflammation and fibrosis as revealed by increased oil red-O,
Masson’s trichrome, picrosirius red and alpha-SMA staining,
advanced inflammation and ballooning and up-regulated expression
of TNF-alpha, MCP-1, IL-6, COL1A1, COL1A2, MMP2, TGFbeta and
TIMP-1. Addition of IW-1973 to the CDAHFD produced a dosedependent reduction in hepatic steatosis and inflammation

associated with a significant anti-fibrotic effect as assessed by a
decrease of Masson’s trichrome and alpha-SMA signals and the
down-regulation of fibrogenic genes. Of interest, IW-1973 restored
the expression of NOS3 and GUCY1A2 while reducing PDE5 and PDE9
in livers from CDAHFD mice.
Conclusions: The sGC stimulator IW-1973 prevented the development of steatosis, inflammation and fibrosis in a new experimental
murine model of NASH. These findings warrant further evaluation
of IW-1973 for the prevention of the activation of the hepatic
inflammation-fibrosis axis in this disease.
PS-026
Small ubiquitin-like modifier protein-specific protease 3
de-SUMOylates NR4A2 protein and controls lipid metabolism in
non-alcoholic fatty liver disease
Y. Liu1, Z. Cao1, X. Wang1, R. Mo1, P. Ren1, L. Chen1, X. Xiang1, H. Wang1,
W. Cai1, Q. Li1, J. Lu1, Q. Xie1. 1Ruijin Hospital, Shanghai Jiaotong
University School of Medicine, Shanghai, China
E-mail: liuyuhan0621@126.com
Background and Aims: Small ubiquitin-like modifier (SUMO)
protein-specific protease 3 (SENP3) is up-regulated in non-alcoholic
fatty liver disease (NAFLD) and contributes to the severity of hepatic
steatosis in vitro. NR4A2, nuclear receptor subfamily 4 group A
member 2, is induced in multiple tissues by a diverse range of stimuli
associated with metabolic function, such as fatty acids, glucose,
insulin and cholesterol. The aim of the current study was to
investigate the relationship of SENP3 and NR4A2, and the underlying
mechanism of SENP3 in NAFLD.
Methods: Plasma from NAFLD patients (n = 50) and healthy controls
(HCs) (n = 40), liver biopsies from NAFLD patients (n = 8) and liver
transplant donors (n = 3), identified between Jan 2014 and Oct 2015
in our department were collected for immunohistochemistry and
ELISA. SENP3 related genes in NAFLD were determined in hepatocytes [free fatty acids (FFA, oleate/palmitate, 2:1 ratio) treated only,
SENP3 silenced with FFA treatment, and SENP3 overexpressed
with FFA treatment] using RNA-Seq. Differently expressed genes
identified utilizing bioinformatics, were further validated in hepatocytes with qRT-PCR, liver tissue with immunohistochemistry and
plasma with ELISA. As APOE was known to be the targets of NR4A2,
we choosed NR4A2 from RNA-seq results to investigate the substrate
of SENP3 in 293T cells, Senp3+/+ and Senp3−/− hepatocytes with
immunoprecipitation.
Results: SENP3 was upregulated in the livers of NAFLD patients
and after loading hepatocytes with FFA. SENP3 silencing was
associated in vitro with amelioration of lipid accumulation and
overexpression with enhancement of lipid accumulation. The top
three genes (apoe, a2m and tnfrsf11b) from bioinformatics analysis of
RNA-Seq were found to be regulated by SENP3 in hepatic steatosis.
Furthermore, protein levels of APOE, A2M and TNFRSF11B were
significantly unregulated in the liver and plasma of NAFLD patients
compared with controls. Results of immunoprecipitation in 293T
cells showed that NR4A2 was a SUMOylated protein. Furthermore,
SUMO-NR4A2 in SENP3−/− hepatocytes was shown to be much more
than that in SENP3+/+ hepatocytes, suggesting that SENP3 was a
specific de-SUMOylation protease for NR4A2 in hepatocytes. The data
demonstrated that NR4A2 was the substrate of SENP3 for regulating
lipid metabolism in NAFLD.
Conclusions: SENP3 contributes to the alteration of lipid metabolism via de-SUMOylation of NR4A2, which then regulates
downstream genes in NAFLD. The precise role of SENP3 in
NAFLD is being investigated using liver-specific conditional knockout mice.
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Figure: (abstract: PS-026)

PS-027
FXR agonists with sustained systemic rather than transient
intestinal exposure are more efficacious in a diet-induced obese
non-alcoholic steatohepatitis mouse model
B. Wagner1, D. Brigham1, K.-J. Lee1, A. Ortiz1, N. Lu1, J. Qian1,
K. Douglas1, J. Nagasawa1, S. Govek1, M. Feigh2, S. Veidal2, N. Vrang2,
K. Song1, N. Smith1. 1METACRINE, San Diego, United States;
2
Gubra, Horsholm, Denmark
E-mail: bwagner@metacrine.com
Background and Aims: The farnesoid X receptor (FXR) is a ligand
activated transcription factor highly expressed in the liver and
gastrointestinal tract. Relative liver and gastrointestinal FXR activity
can be monitored via specific gene expression changes. FXR can
also indirectly regulate gene expression in the liver via FXR
upregulation of intestinal FGF15/19. The aim of this study was to
compare efficacy of systemic versus intestinal selective FXR agonists
in a diet-induced obese mouse model of non-alcoholic steatohepatitis (NASH).
Methods: Pharmacokinetic and pharmacodynamic effects of three
non-bile acid FXR agonists - M450, M780, and M790 - were studied.
In lean male C57BL/6 mice, evidence of direct FXR engagement in
ileum and liver was measured 4, 8 and 24 hours post FXR agonist
dosing by qPCR analysis of FGF15 in ileum and SHP in liver. FXR
agonists were also evaluated in a diet-induced NASH model in
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which male C57BL/6 mice were fed a diet containing 40% fat,
20% fructose and 2% cholesterol. At 32 weeks, mice underwent
biopsy to histologically confirm NASH and obtain a baseline NAFLD
activity score (NAS). Animals were then randomized into groups (n
= 10–12) and treated with the three FXR agonists at 100 mg/kg or
vehicle for 8 weeks by daily oral gavage. At study completion,
repeat examination of the livers were done for NAS and fibrosis
assessment.
Results: Based on FGF15 and SHP gene expression, M790 was the
most GI selective FXR agonist with only transient liver activity, M450
had the most sustained systemic (liver and intestine) FXR activity
and M780 had intermediate activity. In the NASH model, M450,
the compound with highest systemic activity, showed the best effect
on liver NAS and fibrosis. NAS scores were improved from 4.8
(baseline) to 3.8 ( p < 0.05), 2.9 ( p < 0.001) and 0.2 ( p < 0.001) for
M790, M780, and M450 respectively. All three components of the
NAS score (steatosis, inflammation, and ballooning degeneration)
were significantly improved with M450 treatment. The fibrosis score
was also significantly reduced by M450 treatment ( p > 0.001)
whereas the effect of M790 and M780 did not reach statistical
significance.
Conclusions: In a murine diet-induced mouse model of biopsyconfirmed NASH, FXR agonists with sustained systemic activity
appear more efficacious than FXR agonists that preferentially target
FXR receptors in the GI tract with transient liver activity. These
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findings may have implications on choice of FXR compound profiles
for clinical development.
PS-028
A2a receptor stimulation prevents the multiple processes
that lead to hepatic “immuno-lipotoxicity” in mice fed
with MCD diet and blocks non-alcoholic steatohepatitis
development
E. Alchera1, S. Rolla2,3, C. Imarisio1, V. Bardi2,3, G. Valente4,
F. Novelli3,5,6, R. Carini1. 1Department of Health Science, University of
Piemonte Orientale, Novara; 2Department of Clinical and Biological
Sciences, University of Turin; 3Center for Experimental Research and
Medical Studies (CERMS), Azienda Ospedaliera Città della Salute e della
Scienza di Torino, Torino; 4Department of Translational Medicine,
University of Piemonte Orientale, Novara; 5Department of Molecular
Biotechnology and Health Sciences, University of Turin;
6
Immunogenetics and Transplantation Biology Unit, Azienda
Ospedaliera Città della Salute e della Scienza di Torino, Torino, Italy
E-mail: elisa.alchera@med.uniupo.it
Background and Aims: Lipotoxicity and immuno-inflammation
are associated with steatosis evolution toward non-alcoholic
steatohepatitis (NASH). Adenosine is a potent cyto-protective
agent which, interacting with hepatocyte A2a Receptor (A2aR),
activates hepatoprotective effects of Ischemic Preconditioning (IP),
preventing subsequent prolonged ischemia. Besides playing a
primary role in IP, adenosine is also an endogenous modulator of
immune-inflammatory reactions. Adenosine engagement of A2aR
has a major role in suppressing immune responses. This study
investigates the ability of A2aR activation to inhibit NASH development and progression by modulating CD4+ T-helper (Th) cells
responses in order to avoid an immuno-mediated potentiation of
lipotoxicity.
Methods: C57BL/6 mice were fed with a methionine-choline deficient (MCD) diet up to 8 weeks and treated or not from the week 2 of
diet with the A2aR agonist CGS21680 (0.5 mg/kg of body weight).
Primary mouse hepatocytes were exposed to palmitic acid (PA)
(50 μM) plus or minus recombinant murine IL-17 and/or IL-22
(10 nmol/L) in presence or absence of CGS21680 (5 μM).
Results: CGS21680 blocked NASH development in steatotic mice
and reduced immuno-inflammatory signals involved in Th cell
recruitment or polarization (CXCL10,CCL2, TNFa, TGFb, and IL-12).
CGS21680 also reduced the infiltration of Th17, Th22 and Th1
cells and increased the immunosuppressive activity of Treg cells.
In PA-treated mice hepatocytes, CGS21680 inhibited the production of CXCL10, TNFa, TGFb, IL-12 and CCL2; CGS21680 also
prevented JNK-dependent lipotoxicity, and its exacerbation
induced by IL-17 or IL-17 plus IL-22, through Akt/PI3-kinase
stimulation and inhibition of the negative regulator of PI3-kinasePTEN, which was upregulated by IL-17. In steatotic livers, CGS21680
reduced JNK activation and PTEN expression and increased Akt
phosphorylation.
Conclusions: A2aR stimulation by CGS21680 blocks NASH development in mice fed on MCD diet by reducing Th17 cell expansion and
inhibiting the exacerbation of the IL-17-induced JNK-dependent
lipotoxicity. These data strongly support the potential for clinical
application of A2aR agonists that, functioning as both cytoprotective
and immunomodulatory agents, could efficiently antagonize the
multi-faced pathogenesis of NASH.
PS-029
Elucidation of non-alcoholic fatty liver disease
immunopathogenesis in humanized mice
Z. Her1, S.Y. Tan1, M. Liu1, X.Y. Chan1, W.W.S. Tan1, K.S.M. Yong1,
Z. Zheng1, E. Loh2, K.T.E. Chang2, T.C. Tan3, Q. Chen1,4,5. 1Institute of
Molecular and Cell Biology, A*STAR; 2Department of Pathology and
Laboratory Medicine; 3Department of Obstetrics & Gynaecology, KK

Women’s and Children’s Hospital; 4Department of Microbiology, Yong
Loo Lin School of Medicine, National University of Singapore;
5
National Cancer Centre Singapore, Singapore, Singapore
E-mail: qchen@imcb.a-star.edu.sg
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
condition defined by excessive fat accumulation in the liver (>5% of
liver weight) not caused by excessive alcohol intake. Due to its
close association with obesity and diabetes, the prevalence of NAFLD
have significantly increased, surpassing other liver conditions
(e.g. viral hepatitis and alcoholic liver disease) as the leading cause
of liver-related morbidity and mortality. The pathogenesis of NAFLD
is incompletely understood. Animal models of NAFLD, commonly
genetically engineered, nutritional or a combination of both were
widely used to elucidate the pathogenesis of NAFLD. While these
animal models have provided valuable insights into the development
of NAFLD pathogenesis, its relevance to human NAFLD remains to be
investigated. In this study, we aim to develop a humanized mice
model for NAFLD.
Methods: NSG mice (NOD-scid IL2rγ−/−) engrafted with a fully
matched human hepatocytes and functional human immune
system (Humanized mouse) were given ad libitum access to
high-calorie diet and fructose drinking water (HFHC diet) for 20
weeks.
Results: Key NAFLD-associated pathologies including weight gain,
steatosis, hepatocellular ballooning, inflammation and fibrosis
within the liver were recapitulated in humanized mice after 20
weeks of HFHC diet treatment. Longitudinal analysis of immune cell
phenotypes in peripheral blood and liver; and plasmatic cytokine
analysis revealed increased frequencies of effector and central
memory CD4+ T cells, and a Th1 dominant immune response in
HFHC diet fed humanized mice. In addition, in vivo depletion of
human CD4+ T cells abrogates liver fibrosis development and proinflammatory cytokines production, indicating that HFHC dietinduced inflammation and liver fibrosis is mediated by human
CD4+ T cells.
Conclusions: Findings from this study will advance our understanding in human specific NAFLD immunopathogensis and will aid
in the identification of biomarkers and therapeutic targets for NAFLD
development.
PS-030
Combination of an ASK1 inhibitor and FXR agonist
increases efficacy in a mouse model of non-alcoholic
steatohepatitis
J.T. Liles1, A. Zagorska1, D. Hollenback1, G.R. Budas1, H. Liu1, K. Liu1,
R. Brockett1, A. Shauf1, D. Tumas1, D.G. Breckenridge1,1.
1
Gilead Sciences, INC, Foster City, United States
E-mail: JOHN.LILES@gilead.com
Background and Aims: Selonsertib, a selective Apoptosis Signalregulating Kinase 1 (ASK1) inhibitor and GS-9674, a selective
FarnesoidXReceptor (FXR) agonist, are currently being investigated
in clinical trials for non-alcoholic steatohepatitis (NASH). ASK1
activation causes phosphorylation of JNK and p38 MAP kinases
to induce hepatocyte dysfunction and apoptosis, inflammation,
and myofibroblast activation. Intestinal FXR agonism induces
fibroblast growth factor 19, which down-regulates hepatic bile
acid synthesis, lipogenesis and gluconeogenesis. We previously
demonstrated that combination of an ASK1 inhibitor and an FXR
agonist (ASK1 + FXR) reduced hepatic fibrosis greater than either
agent alone in a model of liver fibrosis. The current study evaluated
ASK1 + FXR in a chronic mouse model of NASH induced by a fast
food diet (FFD).
Methods: Male C57BL/6 mice were fed diet enriched in fat,
cholesterol, and sugar for 210 days and were subsequently treated
with placebo, an ASK1 inhibitor, GS-9674 or both for 90 days. Hepatic
steatosis was evaluated by digitized morphometry of H&E stained
liver sections and biochemical quantitation of hepatic triglyceride
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and cholesterol content. ASK1 and FXR pathways were assessed by
quantitative morphometry of p-p38 immunohistochemistry and
Cyp7a1 expression, respectively.
Results: Hepatic steatosis significantly increased in vehicle-treated
FFD mice compared to age-matched mice on standard diet.
Treatment with ASK + FXR significantly reduced hepatic steatosis as
assessed by steatotic area. ASK1 inhibitor, GS-9674 and ASK + FXR
resulted in 39%, 27% and 75% reduction in steatosis (p < 0.05, p = 0.16
& p < 0.01), respectively. Liver cholesterol content was reduced by
74%, 36% and 88% for ASK1 inhibitor, GS-9674 and ASK + FXR ( p <
0.001, p = 0.14 & p < 0.0001), respectively. Serum ALT levels were
lower following ASK1 + FXR treatment (215 ± 100[SD] vs. 420 ± 200
IU/L, p = 0.019). ASK1 + FXR also significantly reduced hepatic
expression of genes regulating fibrosis (Col1a1, TGFβ), inflammation
(MCP1, IL1β), and lipid synthesis (Srebp1c). GS-9674 treatment did not
affect p-p38 levels and ASK1 inhibition did not affect Cyp7a1
expression.
Conclusions: Combination of an ASK1 inhibitor and GS-9674
resulted in greater anti-steatotic efficacy than either agent alone.
These data and previous data demonstrate that ASK1 and FXR
regulate independent pathways contributing to hepatic lipid
accumulation, inflammation and fibrosis in the liver and support
investigation of a combination of selonsertib and GS-9674 in patients
with NASH.

HCV: Post SVR management and
complications
PS-031
Tumour recurrence after Interferon-free treatment for
hepatitis C in patients with previously treated hepatocellular
carcinoma discloses a more aggressive pattern and faster
tumour growth
M. Reig1, Z. Mariño2, C. Perelló3, M. Iñarrairaegui4, S. Lens2, A. Díaz5,
R. Vilana6, A. Darnell6, M. Varela7, B. Sangro4, J.L. Calleja3, X. Forns2,
J. Bruix1. 1Barcelona Clinic Liver Cancer (BCLC) Group, Liver Unit,
Hospital Clinic Barcelona, IDIBAPS, University of Barcelona. CIBERehd;
2
Liver Unit, Hospital Clinic, IDIBAPS, University of Barcelona. CIBERehd.,
Barcelona; 3Liver Unit, Hospital Univesitario Puerta de Hierro.CIBERehd.
IDIPHIM, Madrid; 4Unidad de Hepatología, Clínica Universidad de
Navarra, IDISNA, CIBERehd, Pamplona; 5BCLC Group. Department of
Pathology, Hospital Clínic Barcelona, IDIBAPS, University of Barcelona;
6
BCLC Group. Department of Radiology, Hospital Clinic Barcelona,
IDIBAPS, University of Barcelona. CIBERehd, Barcelona; 7Hospital
Universitario Central de Asturias, Oviedo, Spain
E-mail: mreig1@clinic.ub.es
Background and Aims: In April 2016 (Journal of Hepatology
2016;65; 65(4):719–26) we reported an increased tumour recurrence
rate in patients with previously successfully treated hepatocellular
carcinoma (HCC) and exposed a time-association between direct
acting antivirals (DAA) therapy and cancer emergence. Similar data
was described by Conti et al (Journal of Hepatology 2016;65(4):
727–33). At AASLD 2016, Romano et al. (Hepatology 2016;64:S1(abs
19):10A) and Renzulli et al. (Hepatology 2016;64:S1(abs 440):223A)
reported a more aggressive evolution after DAA treatment in patients
presenting recurrence or de novo HCC. Aim: update our cohort´s
outcomes with more patients and follow-up (FU) and characterize
the pattern of HCC events.
Methods: all HCV-HCC patients who achieved tumor complete
response (CR) and lacked “non-characterized nodules’ starting DAA
in 4 Spanish referral hospitals were included. Clinical, analytical and
radiologic characteristics at DAA baseline and during FU were
registered.
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Results: 124 patients with prior HCC received DAA (2014–2016): 105
presented HCC under CR before starting DAA and 77 met the
inclusion criteria (CR without “non-characterized nodules’). Baseline
BCLC stage at HCC treatment was BCLC-0/A (n = 75) and BCLC-B (n =
2), 89% received resection/ablation. Up to 94.7% achieved SVR. After a
median FU of 8.2 months since start DAA, the rate of recurrence was
27.3% (21/77). In the 21 patients with HCC recurrence, the BCLC stage
at the time of HCC treatment was BCLC 0-A (n = 19) and B (n = 2).
At the time of recurrence, 2 evolved from BCLC-0 to BCLC-A and 1 to
BCLC-D, 1 patient BCLC-A evolved to BCLC-B, 3 to BCLC-C, 2 to BCLC-D
and 10 remained as BCLC A after recurring. One patient BCLC-B
remained BCLC-B after recurrence and the other evolved to BCLC-C.
However, 6 of the 19 patients who received HCC treatment at
recurrence presented progression in the immediate 6-month followup. As a result, only 8/21 patients could effectively benefit from
resection/ablation/liver transplantation, while almost half (10/21)
received systemic/loco-regional treatment and 3/21 best supportive
care.
Conclusions: This update further supports our findings about an
unexpected high recurrence rate associated in time with DAA, but
also exposes a more aggressive pattern of recurrence and faster
tumour evolution. Our data together with those by the Italian groups
raise the need to undertake major research to clarify the mechanism
for such dismal association.
PS-032
HCV eradication reduces the occurrence of major adverse
cardiovascular events in hepatitis C cirrhotic patients: data from
the prospective ANRS CO12 CirVir cohort
P. Cacoub1, P. Nahon2, R. Layese3, V. Bourcier2, C. Cagnot4, P. Marcellin5,
D. Guyader6, S. Pol7, D. Larrey8, F. Roudot-Thoraval9, E. Audureau9 and
ANRSCO12 CirVir Group. 1Internal Medicine and CHU PitiéSalepêtrier̀ e, Paris; 2Hepatology, CHU Bondy, Bondy; 3Sabnté Publique,
CHU Henri Mondor, Crétiel; 4ANRS, Paris; 5Hepatology, CHU Beaujon,
Ckichy; 6CHU Rennes, Rennes; 7CHU Cochin, Paris; 8CHU Montpellier,
Montpellier; 9CHU Henri Mondor, Crétiel, France
E-mail: pierre.nahon@aphp.fr
Background and Aims: The objective was to identify predictive
factors of and to examine the independent role of sustained viral
response (SVR) on major adverse cardiovascular events (MACE) of
patients with compensated hepatitis C virus (HCV) cirrhosis.
Methods: Patients with the following inclusion criteria were
enrolled in 35 French centres between 2006 and 2012: (a)
biopsy-proven HCV cirrhosis; (b) Child-Pugh A; (c) positive
viremia; (d) no prior liver complication, and then were prospectively followed-up. All patients received HCV treatment after
inclusion. MACE included stroke, myocardial infarction, ischemic
heart disease, heart failure, peripheral arterial disease, cardiac
arrest, and cardiovascular death. SVR, defined as a negative viremia
12 weeks post-treatment, was considered as a time-dependent
covariate and its effect on MACE was assessed by Cox proportional
hazards regression.
Results: 878 patients were enrolled between 2006 and 2012, 62
(7.1%) of whom presented a total number of 79 MACE after a
median follow-up of 57.5 months. Overall survival at 5 years was
60.1% versus 87.5% in patients who did or did not present a MACE
(P < 0.001). Causes of death in patients who experienced a MACE
were mainly related to cardio-vascular disease in 7/22 (31.8%)
cases, liver failure (5, 22.7%) and HCC (3, 13.6%). Main predictive
baseline factors of MACE were Asian ethnic origin (HR = 7.25 [1.98;
18.90], P = 0.006), past history of MACE (HR = 5.43 [2.17; 11.38], P <
0.001), arterial hypertension (HR = 2.66 [1.61; 4.42], P < 0.001),
diabetes mellitus (HR = 2.01 [1.17; 3.36], P = 0.013), current
smoking (HR = 1.86 [1.03; 3.41], P = 0.041), low serum albumin
level (HR = 3.02 [1.61; 5.32], P < 001), high total bilirubin level (HR
= 2.10 [1.23; 3.51], P = 0.007), and low platelet count (HR = 2.11
[1.17; 3.85], P = 0.013). At endpoint, a SVR was noted in 4 (6.9%)
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who did versus 302 (37.8%) patients who did not present a MACE
(HR = 0.39 [0.13; 0.95], P = 0.036). In multivariate analysis, SVR was
associated with a decreased risk of MACE (HR = 0.35 [0.09; 0.97], P
= 0.044), while Asian ethnic origin, arterial hypertension, smoking
and low serum albumin level remained predictive of MACE
occurrence.
Conclusions: In patients with compensated HCV cirrhosis, Asian
ethnic origin, arterial hypertension, smoking and low serum albumin
are independent predictive factors of cardiovascular events occurrence, while a sustained virological response is associated with a
decreased rate of cardiovascular events.
PS-033
Hepatitis C virus-induced epigenetic and transcriptional changes
persist post cure
F. Jühling1,2, S. Bandiera1,2, N. Hamdane1,2, C. Thumann1,2,
S.C. Durand1,2, H.E. Saghire1,2, I. Davidson3,4,5, F. Habersetzer1,6,
P. Pessaux1,6, N. Bardeesy7, C. Schmidl8,9,10, C. Bock8,9,10,
Y. Hoshida11, M.B. Zeisel1,2, T.F. Baumert1,2,6. 1INSERM U1110; 2Institut
de Recherche sur les Maladies Virales et Hépatiques, Université de
Strasbourg; 3INSERM; 4Université de Strasbourg; 5CNRS; 6Institut
Hospitalo-Universitaire, Nouvel Hôpital Civil, Strasbourg, France;
7
Massachussetts General Hospital, Harvard Medical School, Boston,
United States; 8CeMM Research Center for Molecular Medicine, Austrian
Academy of Sciences; 9Department of Laboratory Medicine, Medical
University of Vienna, Vienna, Austria; 10Max Planck Institute for
Informatics, Saarbrücken, Germany; 11Division of Liver Diseases,
Department of Medicine, Liver Cancer Program, Tisch Cancer
Institute, Icahn School of Medicine at Mount Sinai, New York City,
United States
E-mail: juehling@unistra.fr
Background and Aims: Hepatitis C virus (HCV) infection is a major
cause of advanced liver disease and hepatocellular carcinoma
(HCC), which in turn is the second leading cause of cancer death
worldwide. However, the molecular mechanisms driving liver
disease progression and hepatocarcinogenesis remain only partially
understood. While remarkable progress has been made in the
development of efficient antiviral therapies, recent studies suggest
that curing patients from underlying HCV infection does not
eliminate the risk to develop HCC once fibrosis is established.
Those clinical observations raise the question whether HCV
infections may trigger transcriptional or epigenetic changes that
persist after cure. In this study, we aimed to investigate if HCVinduced epigenetic modifications persist and drive liver disease and
HCC post cure.
Methods: To address this question, we studied virus-induced
epigenetic and transcriptional changes on a genome-wide level in a
state-of-the-art HCV cell culture model as well as in liver tissues from
HCV-infected patients. Cells were cured using a long-term combination antiviral therapy consisting of direct antiviral agents (DAA), i.e.,
daclatasvir, sofosbuvir and simeprevir. While transcriptional changes
were studied using high-throughput RNA-seq, virus-induced epigenetic changes were analyzed using ChIP-seq of histone marks
defining promoter, enhancer, and repressed genomic regions. Results
were confirmed using liver tissues from HCV infected patients with
and without DAA treatment.
Results: Chronic HCV infection induced marked changes in histone
modifications on a genome-wide level in cell culture models and
the human liver in vivo. Importantly, viral cure by DAAs resulted
only in a partial reversal of virus-induced transcriptional changes.
Moreover, cured cells exhibited patterns of gene regulation
associated with a risk for developing HCC when compared to
uninfected controls. Since virus-induced epigenetic changes correlated with transcriptomic changes in liver tissues from virusinfected patients, they likely have a high clinical impact as drivers
for hepatocarcinogenesis.

Conclusions: Our results indicate that virus-induced epigenetic and
transcriptional modifications are only partially reversed using DAAs,
and indeed persist post cure. These findings suggest that HCVinduced epigenetic changes are an important driver for hepatocarcinogenesis post cure. The elucidation of these mechanisms opens
a novel perspective for HCC prevention in patients at risk for HCC
post cure.
PS-034
Identifying residual risk of hepatocellular carcinoma
following hepatitis C virus eradication in compensated
cirrhosis: decision-tree and random forest models developed
in the French multicenter prospective ANRS CO12 CirVir
cohort
E. Audureau1, V. Bourcier2, R. Layese1, C. Cagnot3, P. Marcellin4,
D. Guyader5, S. Pol6, D. Larrey7, F. Roudot-Thoraval8, P. Nahon2 and
ANRS CO12 CirVir Group. 1Public Health and CHU Henri Mondor,
Créteil; 2Hepatology, CHU Bondy, Bondy; 3ANRS, Paris; 4Hepatology, CHU
Beaujon, Clichy; 5Hepatology, CHU Rennes, Rennes; 6Hepatology, CHU
Cochin, Paris; 7Hepatology, CHU Montpellier, Montpellier; 8CHU Henri
Mondor, Créteil, France
E-mail: etienne.audureau@aphp.fr
Background and Aims: This study aimed to develop new prognostic
algorithms based on machine learning approaches to refine individualized prediction of hepatocellular carcinoma (HCC) risk following
hepatitis C virus (HCV) eradication in patients with compensated
cirrhosis included in the French prospective multicentre ANRS CO12
CirVir cohort.
Methods: Data were collected from 1253 patients with compensated
biopsy-proven HCV-cirrhosis recruited in 35 centres and prospectively followed-up, including clinical and biological features at
baseline and achievement of a sustained virological response (SVR)
during the study period. Four prognostic models for HCC occurrence
were built, using (1) Cox proportional hazards regression, (2) single
decision tree by Classification and Regression Analysis (CART),
(3) ensemble methods combining multiple trees by random survival
forest (RSF) and (4) conditional random forest (CF). Models
performance was compared based on C-indexes (C-I) internally
validated by 10-fold cross-validation.
Results: During a median follow-up of 54.2 months, 179 (14.3%)
patients developed HCC and 637 (50.8%) achieved SVR. All models
identified SVR during follow-up as the most important variable for
predicting HCC. Cox regression model identified 5 additional
variables independently associated with occurrence of HCC: age
>50 years, past excessive alcohol intake, low platelet count, and
increased alpha-fetoprotein (AFP) and gamma-glutamyl transpeptidase (GGT) serum levels. CART analysis confirmed these associations
by revealing more complex interactions between features, yielding 8
patient groups further classified in 4 classes of increasing risk
(Figure). Predictors varied depending on SVR achievement, with
portal hypertension-related factors, GGT and AFP in non-SVR
patients, and liver function impairment and age in SVR patients
with residual risk of liver cancer. CART had the highest apparent
prognostic performance (C-Is: 0.755 [CART], 0.740 [CF], 0.739 [Cox],
0.727 [RSF]) but random forest approaches demonstrated more stable
performance in cross-validation (cross-validated C-Is: 0.737 [CF],
0.715 [RSF], 0.713 [Cox], 0.700 [CART]).
Conclusions: Risk factors for hepatocarcinogenesis differ according
to SVR status. In patients with compensated cirrhosis, HCV eradication should be achieved before the onset of liver function
impairment and HCC surveillance be implemented after 50 years in
all cases following SVR.
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Figure: (abstract: PS-034)

PS-035
Among Cirrhotic Patients with a Hepatitis C Sustained Viral
Response, the Risk of De-novo Hepatocellular Carcinoma Relates
to Baseline Factors and Not the Use of Direct Acting Antivirals:
Results from a Nationwide Cohort
H. Innes1, S.T. Barclay2, P.C. Hayes3, A. Fraser4, J.F. Dillon5, A. Stanley2,
A. Bathgate3, S. McDonald1, D. Goldberg6, H. Valerio1, R. Fox7,
N. Kennedy8, P. Bramley9, S.J. Hutchinson1. 1School of Health and Life
Sciences, Glasgow Caledonian University; 2Glasgow Royal Infirmary,
Glasgow; 3Royal Infirmary Edinburgh, Edinburgh; 4Aberdeen Royal
Infirmary, Aberdeen; 5Ninewells Hospital and Medical School, Dundee;
6
Health Protection Scotland; 7The Brownlee Centre, Glasgow;
8
Monklands Hospital, Lanarkshire; 9Stirling Royal Infirmary, Stirling,
United Kingdom
E-mail: hamish.innes@nhs.net
Background and Aims: For chronic hepatitis C (HCV) patients with
advanced liver disease, previous studies have reported a high
incidence of hepatocellular carcinoma (HCC) after sustained viral
response (SVR) attainment with interferon(IFN)-free regimens. Our
objective was to verify this phenomenon using data from the Scottish
HCV Clinical Database.
Methods: We identified HCC-naive individuals diagnosed with liver
cirrhosis who received a course of antiviral therapy in Scotland
from 1996–2016 resulting in a SVR. Patients were followed from their
treatment start date to the earliest of: date of death, date of HCC
occurrence, or July 2016. We used Poisson regression to compare the
risk of HCC occurrence according to treatment regimen after adjusting
for relevant co-factors (including: socio-demographic factors; baseline
liver disease stage; comorbidities/health behaviours, virology, and
previous treatment experience). Outcome data on HCC occurrence
was ascertained directly from the HCV clinical database and validated
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against the Scottish Cancer registry. Treatment regimen was categorised
as IFN-free versus IFN-containing, and alternatively (as, for instance, 26%
of this cohort were treated with IFN in combination with sofosbuvir) as
direct-acting-antiviral (DAA)-containing versus DAA-free.

Results: 862 patients met the inclusion criteria, of which 31.8% and
66.0% of patients were treated with an IFN-free and a DAA-containing
regimen, respectively. Patient characteristics varied according to
the type of regimen received. For instance, receipt of an IFN-free
regimen (versus IFN-containing regimen) was associated with: older
age; white ethnicity; Child Pugh B/C (versus A); platelet count <150 ×
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109/L(versus ≥ 150); genotype non-3 infection; treatment experience; and higher fibroscan score. Overall, 44 patients developed
HCC during a median follow-up of 1.8 years. The unadjusted risk of
HCC was significantly higher among individuals treated with an IFNfree regimen versus IFN-containing regimen (IRR: 2.18; P = 0.030).
However after multivariate adjustment, this higher risk was fully
attenuated (IRR: 0.96, P = 0.929). No significant differences in HCC
risk were seen when treatment regimen was alternatively defined in
terms of DAA-containing versus DAA-free (see Figure 1). Sensitivity
analysis adjusting for HCC-screening attrition did not significantly
alter the base-case results.
Conclusions: These findings suggest that the risk of HCC following
SVR relates to baseline risk factors and not the use of DAAs.
PS-036
Sustained virologic response by ledipasvir/sofosbuvir reduces the
incidence of hepatocellular carcinoma in Japanese patients with
HCV genotype 1 infection. – Comparison with Simeprevir with
peginterferon plus ribavirin
M. Korenaga1, N. Izumi2, O. Yokosuka3, T. Takehara4, N. Sakamoto5,
S. Nishiguchi6, F. Ikeda7, M. Yanase8, H. Toyota9, T. Genda10,
T. Umemura11, H. Yatsuhashi12, T. Ide13, N. Toda14, K. Nirei15, Y. Ueno16,
Y. Nishigaki17, M. Omata18, M. Mizokami1. 1Kohnodai Hospital, National
Center for Global Health and Medicine, Chiba; 2Musashino Red Cross
Hospital, Tokyo; 3Chiba University, Chiba; 4Osaka University, Osaka;
5
Hokkaido University, Sapporo; 6Hyogo College of Medicine, Hyogo;
7
Okayama University, Okayama; 8National Center for Global Health and
Medicine, Tokyo; 9Ogaki Municipal Hospital, Gifu; 10Juntendo University
Shizuoka Hospital, Shizuoka; 11Shinshu University, Nagano;
12
National Hospital Organization Nagasaki Medical Center, Nagasaki;
13
Kurume University, Kurume; 14Mitsui Memorial Hospital; 15Nihon
University School of Medicine, Tokyo; 16Yamagata University, Yamagata;
17
Gifu Municipal Hospital, Gifu; 18Yamanashi Prefectural Hospital
Organization, Yamanashi, Japan
E-mail: dmkorenaga@hospk.ncgm.go.jp
Background and Aims: High rates of sustained virologic response
(SVR) have been observed among patients with chronic hepatitis C
virus infection who received 12 weeks of treatment with sofosbuvir
(SOF) combined with ledipasvir (LDV) for genotype (GT)-1 infection.
Achievement of SVR following peginterferon (PegIFN) ± ribavirin
(RBV) significantly decreases developments of hepatocellular carcinoma (HCC) post treatment. The aim of this study was to investigate
whether the incidence of HCC in patients who achieved SVR by LDV/
SOF were similarly reduced as IFN.
Methods: Three hundred fifteen Japanese patients with HCV GT-1
received LDV/SOF for 12 weeks at 18 hospitals as a multicenter Phase
3 clinical trial in 2013. For control subjects, we simultaneously
enrolled 336 HCV GT-1 patients who received simeprevir (SMV) with
PegIFN plus RBV for 24 weeks. To identify HCC, all patients underwent
ultrasonography, contrast-enhanced computer tomography (CT)
or Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid
(Gd-EOB-DTPA)-enhanced magnetic resonance imaging (MRI) by
the treatment before 4 months and prospectively followed 2 years
after the treatment.
Results: All patients achieved SVR and had not the treatment history
of HCC. There were no difference in Age, Sex, BMI, ALT, PLT, HCVRNA
and history of IFN treatment at baseline between LDV/SOF and
PegIFN/RBV/SMV group. However, AFP levels in LDV/SOF group
were significantly higher than those in PegIFN/RBV/SMV group (11.2
and 7.4 ng/mL, P < 0.05). The number of patients with advanced
fibrosis (Fibroscan® >12.5 kPa or FibroTest® >0.75) were significantly increased LDV/SOF group compared with PegIFN/RBV/SMV
group (69 [23%] and 50 [15%], P < 0.05). Eleven patients who were
detected non-hypervascular hepatic nodules by CT or Gd-EOB-DTPAenhanced MRI at before the treatment were excluded in the study.
Only one (0.3%) of LDV/SOF patient developed HCC at 2 years after
the treatment. On the other hand, 8 (LDV/SOF n = 6, PegIFN/RBV/SMV

n = 2) of 11 (72%) patients who were excluded in the study for liver
tumour developed HCC within 1 year after the treatment.
Conclusions: The incidence of HCC improved following only 12-week
LDV/SOF regimen to a similar degree as achieved with PegIFN/
RBV/SMV. Unexpected development of HCC after SVR in patients
without previous HCC might be predicted by CT or Gd-EOB-DTPAenhanced MRI.
PS-037
No increase in the occurrence rate of hepatocellular carcinoma in
Chinese treated by direct-acting antivirals compared to Interferon
after eradication of hepatitis c virus: a long-term follow-up
D. Ji1,2,3, C. Wang3,4,5, Q. Shao1,3, F. Li1,3, B. Li1,3, V. Wu3,4, A. Wong4,
Y.D. Wang3,4, J. Chen3,4, G.F. Chen1,3, G. Lau3,4,6. 1Second Liver Cirrhosis
Diagnosis and Treatment Center; 2Liver Failure Treatment and Research
Center; 3Beijing 302-Hong Kong Humanity and Health Hepatitis C
Diagnosis and Treatment Centre, Beijing 302 Hospital, Beijing; 4Division
of Gastroenterology & Hepatology, Humanity & Health Medical Centre,
Hong Kong, Hong Kong; 5Department of Infectious Diseases, State Key
Laboratory of Organ Failure Research, Guangdong Provincial Key
Laboratory of Viral Hepatitis Research, Nanfang Hospital, Southern
Medical University, Guangzhou; 6Institute of Translational Hepatology,
Beijing 302 Hospital, Beijing, China
E-mail: gkklau@netvigator.com
Background and Aims: Recent advances in the field of anti-HCV
treatment have increased the hope for cure for these HCV-infected
patients with the sustained virologic response (SVR) rate of 95–100%.
However, the impact of HCV eradication on hepatocellular carcinoma
(HCC) risk still needs to be clarified. We conducted a prospective
study to evaluate the HCC occurrence in Chinese patients who
achieved SVR after pegylated interferon-α plus ribavirin (PR) or
direct-acting antivirals (DAAs) treatment in a real-life setting.
Methods: From July 2013 to April 2016, our centre, Humanity
and Health Medical Centre, Hong Kong SAR China, has treated 407
HCC-naïve patients (mean age 51, 51% male, 82.2% genotype 1b, mean
BMI 23.8, 48% cirrhotic CHC) with brand-named DAAs. They all achieved
SVR12 and followed up for a median of 14 months (range 3–35 mo). We
matched (with a ratio of 1:1) these patients with those treated with PR
in Beijing 302-Hong Kong Humanity and Health Hepatitis C Diagnosis
and Treatment Centre, Beijing, China by age, sex, HCV genotype and
cirrhosis status. After matching, 330 patients with 165 patients in each
treatment group were included in the final analysis. Cumulative rate of
occurrence of HCC in two groups was analyzed by using Kaplan-Meier
curves and the difference was compared by log rank test. The Cox
proportional hazards model was used to compare differences in the rate
between groups by obtaining hazard ratios and 95% confidence
intervals (95%CI), with adjustment of baseline clinical characteristics.
Results: There was no significant difference in most clinical characteristics at baseline (BMI, p = 0.13; HCV RNA level, p = 0.50; PLT level,
p = 0.37; ALB level, p = 0.40) between two groups. The cumulative
HCC rate was not different in patients treated with PR and treated
with DAAs (log-rank test, p = 0.26). Multivariate cox regression
showed that the risk of developing HCC did not differ by treatment
group (Hazard Ratio [HR] = 0.67, p = 0.56), after adjustment of age, sex
and baseline cirrhosis status.
Conclusions: HCC occurrence rate was not increased in patients
treated with DAAs compared to patients treated with IFN after SVR12.
PS-038
Occurrence of hepatocellular carcinoma in patients with
hepatitis C virus related liver disease treated with direct-acting
antivirals
V. Calvaruso1, G. Cabibbo1, I. Cacciola2, S. Petta1, S. Madonia1, A. Bellia3,
M.D. Stefano4, L. Giannitrapani1, F. Tine1̀ , A. Magro5, A. Davì6,
L. Larocca3, A. Ardiri3, A. Digiacomo7, M. Gussio3, L. Guarneri8,
I. Scalisi9, G. Mazzola1, F. Cartabellotta1, F. Savalli10, M. Russello3,
G. Scifo4, G. Squadrito2, C. Cammà1, G. Raimondo2,11, A. Craxì1,
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Background and Aims: Direct-acting antivirals (DAAs) therapy
induces the clearance of hepatitis C virus (HCV) in the majority of
patients with chronic liver disease. The risk developing hepatocellular
carcinoma (HCC) decreases after Sustained Virological Response
(SVR). However, the risk of HCC occurrence during and after DAA
based treatment and the clinical pattern is still debated. With this aim
we analysed the on-going dataset from RESIST-HCV, which includes
all HCV patients who started DAAs treatment in 22 Centres of Sicily.
Methods: Between March 2015 and October 2016, 10,123 patients
with HCV chronic liver disease were included in the RESIST-HCV and
5130 started the treatment. Each physician established DAA regimen
and use of RBV. Patients performed surveillance of HCC as indicate
by guidelines before and after treatment. We evaluated the HCC
occurrence in 3447 patients who concluded DAA treatment. The
primary endpoints of this analysis were the time to HCC occurrence
from start of DAA and the pattern of HCC at the diagnosis.
Results: Patients had a mean age of 64.3 years, 58% were males and
47% were naïve to antiviral therapy. The diagnosis of chronic hepatitis
was performed in 764 patients (22.2%), while 2363 patients (68.6%)
had Child-Pugh A cirrhosis and 320 patients (9.2%) had Child-Pugh B
cirrhosis. Diabetes was present in 802 patients (23%). The Ribavirin
was associated to DAA regimes in 1577 patients (45.7%), 2197 patients
(63.7%) received a 12 weeks DAA regimen and 1250 patients (36.3%)
received a 24 weeks regimen. During the observation (mean 34.2
weeks, range 8–72) 55 patients developed HCC with an overall rate
of 1.44%. The occurrence of HCC was 0.13%, 1.69% and 4.37% in
chronic hepatitis, Child-Pugh A cirrhosis and Child-Pugh B cirrhosis,
respectively (p < 0.001). At the time of HCC diagnosis 49 patients
(89.1%) meet Milan criteria and 6 patients (10.9%) were Milan-out.
The evaluation of SVR was available in 2001 patients. By intention to
treat analysis, 1752 patients (87.5%) achieved a SVR and 249 (12.5%)
patients remained HCV-RNA positive. The rate of HCC occurrence was
1.48% (26/1752) in patients who achieved SVR and 4.0% (10/249) in
patients who maintained HCV viremia ( p = 0.0089).
Conclusions: The occurrence of ‘de novo’ HCC in patients treated
with DAAs was similar to that observed in historical cohorts of
patients who obtained SVR after interferon-based therapy. Patients
with virological response to DAA and who achieved SVR had a lower
risk to develop HCC than patients who maintained HCV viremia.

Hepatitis B and D: Emerging treatment options
PS-039
A phase 2 dose-escalation study of lonafarnib plus ritonavir in
patients with chronic hepatitis D: final results from the
Lonafarnib with ritonavir in HDV-4 (LOWR HDV-4) study
H. Wedemeyer1, K. Port1, K. Deterding1, A. Wranke1, J. Kirschner1,
B. Bruno, B. Martins2, J.S. Glenn3, M. Kornberg1, M.P. Manns1.
1
Hannover University Medical School, Hannover, Germany; 2Eiger
BioPharmaceuticals; 3Stanford University School of Medicine,
Palo Alto, United States
E-mail: eduardo.b.martins@green.oxon.org
Background and Aims: Globally 15–20 million people are coinfected with hepatitis delta (HDV) and hepatitis B (HBV) viruses.
Lonafarnib (LNF) is an oral prenylation inhibitor (PI) that has been
shown to reduce levels of HDV RNA in a dose-dependent manner.
Prenylation inhibitors are associated with gastrointestinal (GI)
S24

adverse effects (AE) at higher doses, but a slow step-wise increase
in dose has been shown to be well-tolerated in a pediatric
population. LOWR HDV-4 is an open-label, dose-escalation study
of LNF + ritonavir (RTV) in patients with HDV to investigate if rapid
step-wise increases in LNF dose can allow more patients to achieve
higher doses.
Methods: Inclusion criteria: positive HDV RNA by qPCR, ALT < 10 ×
ULN, compensated liver disease, platelets > 90.000/µL. All patients
were started on LNF/RTV (50 mg/100 mg bid). If well tolerated, LNF
could be increased to 75 mg bid after a minimum of 4 wks, and next
to 100 mg bid after a minimum of 2 weeks since the last escalation.
RTV was maintained at 100 mg bid. Treatment was administered
for 24 wks, followed by 24 wks of treatment-free follow-up (FU).
HDV RNA (Robogene 2.0, LLOQ 14 IU/mL) and ALT were assessed at
each visit.
Results: 15 patients (11 male) were enrolled. At baseline (BL), mean
HDV RNA was 4.60 ± 1.05 log10 IU/mL; mean ALT 118 IU/mL (54–
362 IU/mL), mean Fibroscan 14.6 kPA (3.6–35.3 kPA). 12 patients
were on a HBV nucleos(t)ide (NUC) at BL, and 3 added a NUC during
treatment in response to increasing HBV DNA associated with HDV
RNA decline. A dose-escalation to LNF 100 mg bid + RTV was possible
in 10 patients (66%), 5 of which remained at this dose until EOT. 13/15
patients completed 24 weeks of therapy. At EOT, mean HDV RNA
decline from BL was −1.58 ± 1.38 log10 IU/mL; one patient became
PCR-negative and one patient had HDV RNA < LLOQ. ALT normalized
in 53% of patients. In FU visits to date, one patient remains <LLOQ at
wk 8 of FU; 5 patients had post-treatment ALT flares with normal liver
function. AE were mostly grade 1–2 intermittent diarrhea; 4 patients
had grade 3 AE (2 diarrhea; 1 asthenia, 1 weight loss). There was 1 SAE
(traumatic jaw fracture, unrelated to LNF).
Conclusions: LNF therapy leads to HDV RNA decline in all patients,
a proportion may achieve HDV RNA suppression which can be
sustained beyond therapy. Individualized LNF dose-escalation is a
possible strategy to overcome GI adverse effects allowing longer
durations of this all-oral treatment regimen. Final end of study data
will be presented.
PS-040
Pharmacokinetics, safety and antiviral activity of CMX157, a novel
prodrug of tenofovir, administered as ascending multiple doses to
healthy volunteers and Hepatitis B virus-infected subjects
T. Tanwandee1, S. Chatsiricharoenkul2, S. Thongsawat3,
W. Sukeepaisarnjaroen4, P. Tangkijvanich5, P. Komolmit6,
A. Avihingsanon7, T. Piratvisuth8, P. Sunthi9, T. Mahasanprasert9,
T. Matkovits10, M. Conover11, J. Cobb10, C. Canizares11,
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5
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Australia Thailand Research Collaboration, Bangkok; 8Division of
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Clinical Operations, Aclires Bangkok, Ltd., Bangkok, Thailand;
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Background and Aims: CMX157 is a novel prodrug of the acyclic
nucleotide phosphonate tenofovir (TFV). By converting TFV into a
lipid moiety, there is an increase in oral bioavailability, targeted
cellular uptake through natural lipid absorption pathways and
cellular conversion of CMX157 into TFV di-phosphate. A single dose
rat study of 20 mg/kg CMX157 demonstrated 86% first pass
liver extraction. This experiment along with preclinical safety,
ADME, and early toxicology results lead to the development of a
clinical program. The present, multiple dose, studies were designed
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to investigate safety, pharmacokinetics and HBV antiviral effects of
CMX157.
Methods: In the phase 1 study, multiple ascending oral doses of 5, 10,
25, 50, and 100 mg CMX157 were administered sequentially to
cohorts of 10 healthy subjects randomized 8:2, active: placebo for 14
days. In the proof of concept study, multiple ascending oral doses of 5,
10, 25, 50, and 100 mg CMX157 were administered sequentially to
cohorts of 12 HBV-infected subjects randomized 10:2, CMX157:
300 mg Viread® for 28 days. Plasma levels of CMX157 and TFV
were quantitated using a validated LC-MS/MS assay. Serum levels of
HBV DNA were quantitated using the COBAS® AmpliPrep/COBAS®
Taqman® HBV Test v2.
Results: Data from day 1 single dose of the 5, 10, 25, 50, and 100 mg
cohorts in the healthy volunteer study shows CMX157 was rapidly
absorbed and eliminated. Tmax and t1/2 ranged across the cohorts as
follows: 2.0–3.1 hr and 1.1–2.1 hr. Plasma exposure, AUC0-∞ and Cmax,
of CMX157 was dose-proportional. AUC0-∞ and Cmax ranges were
10.0–261 hr*ng/mL and 3.1–110 ng/mL across the five cohorts. Data
from the day 1 single dose of 5, 10, 25, and 50 mg cohorts in the HBVinfected subject study shows CMX157 was rapidly absorbed and
eliminated similar to healthy volunteers. Tmax and t1/2 ranged across
the cohorts were as follows: 2.0–2.5 hr and 1.0–1.3 hr. Plasma
exposure, AUC0-∞ and Cmax, of CMX157 was dose-related. AUC0-∞
and Cmax ranges were 2.3–112 hr*ng/mL and 2.5–52.2 ng/mL across
the four cohorts. CMX157 100 mg HBV-infected cohort data, steady
state PK parameters for CMX157 and TFV, safety, and HBV DNA data
will also be presented.
Conclusions: CMX157 appeared to be safe and well tolerated in these
studies. Consistent with a liver targeted approach, systemic exposure
of parent drug and metabolite was low. The favorable safety profiles,
PK profiles and in vitro anti-viral results warrant further clinical
development of CMX157 in HBV-infected patients.
PS-041
Improved bone and renal safety of switching from tenofovir
disoproxil fumarate to tenofovir alafenamide: preliminary results
from 2 phase 3 studies in HBeAg-positive and HBeAg-negative
patients with chronic hepatitis B
H.L. Chan1, S. Fung2, W.K. Seto3, E. Gane4, J.F. Flaherty5, V. Suri5, L. Lin5,
A. Gaggar5, G.M. Subramanian5, W.L. Chuang6, K. Agarwal7,
H.L. Janssen8,9, M. Buti10. 1The Chinese University of Hong Kong, Hong
Kong, Hong Kong, China; 2Toronto General Hospital, Toronto, Canada;
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Queen Mary Hospital, Hong Kong, Hong Kong, China; 4Auckland
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Western Hospital, Toronto, Canada; 9Erasmus Medical Center,
Rotterdam, The Netherlands; 10Hospital General Universitari Vall
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Background and Aims: Treatment with tenofovir alafenamide (TAF)
has shown less bone and renal effects with similar efficacy rates
compared to tenofovir disoproxil fumarate (TDF) in two large
multinational Phase 3 studies after 48 weeks of therapy. Here, we
evaluate patients who have completed 96 weeks of double blind
treatment with TAF or TDF and have switched to open label treatment
with TAF to determine changes in bone mineral density, creatinine
clearance, and the maintenance of viral suppression.
Methods: In two identically-designed Phase 3 studies, immune
active chronic hepatitis B (CHB) patients who were HBeAg negative
(GS-US-320-0108; N = 425) or HBeAg positive (GS-US-320-0110; N =
873) were randomized to and treated with TAF 25 mg QD or TDF
300 mg QD. A subset of patients (N = 200 in Study 0108 and N = 340 in
Study 0110) in these ongoing 8 year studies had completed 96 weeks
of double-blind (DB) treatment with TAF or TDF and switched to
open-label (OL) TAF 25 mg QD at the time of the Week 96 analysis.
Dual energy X-ray absorptiometry (DXA) scans were evaluated every

24 weeks as were serial assessments of creatinine clearance and viral
suppression. Analyses included subjects with values at Week 96 and
Week 120 for creatinine clearance (n = 362), spine BMD (n = 228) or
hip BMD (n = 222).
Results: A total of 540 subjects had entered the OL TAF phase after 96
weeks of blinded therapy across both studies. Creatinine clearance
improved significantly in patients switched from DB TDF to OL TAF at
Week 120 compared to Week 96 (N = 117, mean (SD) change = +2.43
(12.81) ml/min, p = 0.04); and remained stable in those previously
receiving TAF (Figure A). BMD also showed improvement at Week 120
from Week 96 among patients switched from DB TDF to OL TAF (hip:
N = 58, mean (SD) % change = +0.71% (1.43), p = 0.0004; spine: N = 60,
mean (SD) % change = +1.41% (2.30), p < 0.0001). BMD changes in hip
and spine for DB TAF patients entering the OL TAF period were
relatively stable (Figure B). Compared to results at Week 96, high rates
of virologic control were maintained across subjects in both studies
during the OL period (97–99% and 80–83% in Studies 0108 and 0110,
respectively).

Conclusions: Patients who switched from TDF to TAF treatment
demonstrated rapid improvements in BMD and creatinine clearance
within the first 24 weeks of treatment, and virologic control was
maintained. Longer term data is required to establish the benefits of
switching to TAF for treatment of CHB.
PS-042
A phase 3 study comparing tenofovir alafenamide to tenofovir
disoproxil fumarate in patients with HBeAg-negative, chronic
hepatitis B: efficacy and safety results at week 96
M. Brunetto1, Y.S. Lim2, E. Gane3, W.K. Seto4, M. Osipenko5, S.H. Ahn6,
H.L. Janssen7,8, A. Shukla9, W.L. Chuang10, H. Trinh11, M.K. Celen12,
J.F. Flaherty13, A.H. Lau14, A. Gaggar13, V. Suri13, N. Bhardwaj13,
K. Kim13, G.M. Subramanian13, C. Pan15, N. Izumi16, P. Marcellin17,
H. Chan18, M. Buti19. 1University Hospital of Pisa, Pisa, Italy; 2Asan
Medical Centre, Seoul, South Korea; 3Auckland Clinical Studies,
Auckland, New Zealand; 4Queen Mary Hospital, Hong Kong, Hong Kong,
China; 5Novosibirsk State Medical University, Novosibirsk, Russia;
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Background and Aims: Tenofovir alafenamide (TAF), a novel prodrug
of tenofovir (TFV), is more stable in plasma and enhances delivery
of TFV into hepatocytes with reduced circulating levels of TFV relative
to tenofovir disoproxil fumarate (TDF). In this randomized, double
blind study in HBeAg-negative patients comparing TAF to TDF, the
efficacy of TAF was demonstrated to be noninferior to that of TDF at
Week 48 in the proportion with HBV DNA < 29 IU/mL with improved
bone and renal effects. Here we present the results after two years of
treatment.
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Methods: 425 patients were randomized to receive TAF 25 mg
QD (n = 285) or TDF 300 mg QD (n = 140) and treated for 144 weeks.
After Week 144, patients receive open label TAF through 8 years.
Efficacy analyses at Week 96 included virologic (HBV DNA < 29 IU/
mL), and biochemical (ALT normalization) responses; key secondary
safety endpoints were changes in hip and spine bone mineral density
(BMD), and changes in serum creatinine and estimated GFR by
Cockcroft-Gault method (eGFRCG). Serum markers of bone turnover
and urine markers of renal tubular function were also assessed. Viral
resistance was evaluated by deep sequencing or population sequencing in all patients with HBV DNA ≥ 69 IU/mL at Week 96 or time of
discontinuation.
Results: Baseline characteristics included: mean age 46 years, 61%
males, 72% Asians, genotypes A through D (5%, 24%, 38%, 31%); 19% had
HBV DNA ≥ 7 log10 IU/mL, and 21% were previously treated with
nucleos(t)ides. Efficacy and safety results are summarized in the Table.
At Week 96, virologic response rates were 90% and 91% in the TAF and
TDF groups, respectively (adjusted difference in proportions: −0.6%,
95% CI, −7.0% to +5.8%). A greater percentage of TAF patients achieved
normalization of serum ALT values. One TAF patient experienced
HBsAg loss with seroconversion at Week 80. Patients receiving TAF
showed smaller declines in hip and spine BMD compared with TDF
patients through Week 96. The smaller decline in eGFRCG and smaller
changes in renal tubular markers observed with TAF at Week 48
remained through Week 96. The rates of treatment discontinuations
for adverse events (<2%) and serious adverse events were (≤11%) were
similar in the two arms. Viral resistance analyses are ongoing.
Conclusions: At Week 96, high rates of virologic suppression were
maintained with a higher rate of ALT normalization seen in TAF
patients relative to TDF and continued improved bone and renal
safety with TAF compared with TDF.
Table: Efficacy and Safety at Week 96
n/N (%)

TAF
(N = 285)

Efficacy Parameters
HBV DNA < 29 IU/mL
257/285 (90)
ALT normalization (central
191/236 (81)
a
laboratory)
ALT normalization (AASLD
139/276 (50)
b
criteria)
Bone and Renal Parameters
Hip BMD, mean (SD) % change
−0.31 (2.41)
>5% decline in hip BMD
8/249 (3)
Spine BMD, mean (SD) % change
−0.86 (3.44)
>5% decline in spine BMD
28/251 (11)
c
sCr, mean (SD) change (mg/dL)
0.005 (0.091)
eGFRCG median (Q1, Q3) change
−0.6 (−8.9, 6.6)
d
(mL/min)
30/282 (11)
≥25% decline in eGFRCG from
baseline
Confirmed eGFRCG < 50 mL/min
1/285 (<1)
PO4, median (Q1, Q3) change
−0.1 (−0.4, 0.2)
e
(mg/dL)
Confirmed PO4 < 2.0 mg/dL
1/285 (<1)

TDF
(N = 140)
127/140 (91)
86/121 (71)

P value
0.84
0.038

HBV DNA,
IU/mL
ALT

55/138 (40)

−2.96 (2.96)
24/120 (20)
−3.06 (3.85)
33/120 (28)
0.011 (0.100)
−3.6 (−12.0, 3.0)
25/140 (18)

>200

>2,000

>20,000

Any
(%)

Any
(%)

>ULN
(%)

>2 × ULN
(%)

Any
(%)

>ULN
(%)

35
58
63
74
74

25
50
53
62
62

2
30
33
37
37

2
22
23
29
29

10
23
23
29
35

2
17
18
24
24

0.035

<0.001
<0.001
<0.001
<0.001
0.43
0.011
0.046

0/140 (0)
−0.1 (−0.3, 0.2)

1.00
0.62

1/140 (<1)

0.55

a

Efficacy results are missing = failure; ULN ≤ 43 U/L for males 18 to <69 years,
and ≤35 U/L for males ≥69 years; ≤34 U/L for females 18 to <69 years and ≤32
b
c
U/L for females ≥69 years; ULN ≤ 30 U/L males, ≤19 U/L females; sCr is serum
d
creatinine; eGFRCG is creatinine clearance (Cockcroft-Gault method).
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DARING-B: discontinuation of effective entecavir or tenofovir
therapy in non-cirrhotic HBeAg-negative chronic hepatitis B
patients: a prospective Greek study
G. Papatheodoridis1, E. Rigopoulou2, M. Papatheodoridi1, K. Zachou2,
V. Xourafas1, N. Gatselis2, J. Vlachogiannakos1, G. Dalekos2.
1
Department of Gastroenterology, Medical School of National and
Kapodistrian University of Athens, Laiko General Hospital, Athens;
2
Department of Medicine and Research Laboratory of Internal Medicine,
Thessaly University Medical School, Larissa, Greece
E-mail: gepapath@med.uoa.gr
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Background and Aims: The safety of discontinuation of oral agents in
chronic hepatits B (CHBe-) has been debatable, while off-treatment
remission rates vary widely among studies using variable relapse
definitions and/or retreatment criteria. This prospective study
carefully assessed the off-treatment remission and retreatment
rates in non-cirrhotic CHBe- patients with long-term virological
remission under entecavir (ETV)/tenofovir (TDF).
Methods: Over 4 months, 60 patients (M/F:39/21, age: 59 ± 11 years)
with CHBe- and no cirrhosis before therapy (Ishak-stage ≤4 and/or
elastographic stiffness <10 kPa), who had received ETV/TDF for ≥4
years and had undetectable HBVDNA for ≥3 years consented to
participate. None had any coinfection, HCC or liver transplantation.
All agreed to remain under close follow-up (monthly for first 3
months and every 2/3 months thereafter for cases with detectable/
undetectable HBVDNA). Prompt ETV/TDF retreatment was mandatory in cases with ALT > 10 × ULN, ALT > 5 × ULN & bilirubin >2 mg/dl,
or ALT > 3 × ULN and HBVDNA > 100,000 IU/ml. ETV/TDF was also
initiated in cases with ALT > ULN & HBVDNA > 2,000 IU/ml on 3
sequential occasions.
Results: The mean duration of on-therapy (ETV:18, TDF:42)
virological remission was 5.6 ± 2.3 years. The median duration of
follow-up (until retreatment in retreated cases) after stopping
ETV/TDF has been 7 months. No patient died or developed jaundice,
decompensation, HCC or any serious adverse event. Four (7%)
developed ALT > 10 × ULN and another 10 (17%) ALT > 5 × ULN. The
cumulative relapse rates at 1,2,3,6 and 9 months after stopping ETV/
TDF based on various HBVDNA ± ALT elevations are shown in Table 1.
Cumulative rates of retreatment were 0%, 15%, 18%, 24%, 26% at 1, 2, 3,
6, 9 months after ETV/TDF cessation. The probability of retreatment
was not affected by age, sex, pretreatment ALT or HBVDNA, but it was
significantly higher in patients with more advanced pretreatment
fibrosis (Ishak stage >3 and/or stiffness >9 kPa) (RH:4.3, 95% CI:1.5–
12.4; p = 0.008).

Month 1
Month 2
Month 3
Month 6
Month 9

Conclusions: Our prospective study shows that effective long-term
(≥4-year) ETV/TDF therapy may be safely discontinued in noncirrhotic CHBe-patients. Despite the common virological relapses,
the majority of patients, particularly those with mild to moderate
pretreatment fibrosis, can remain without treatment, at least in the
short-term. The probability of relapse seems to be decreasing after
month 6.
PS-044
A phase1 study evaluating anti-PD-1 treatment with or without
GS-4774 in HBeAg negative chronic hepatitis B patients
E. Gane1, A. Gaggar2, A.H. Nguyen2, G.M. Subramanian2,
J.G. McHutchison2, C. Schwabe1, R. Dunbar3. 1Auckland Clinical Studies,
Auckland, New Zealand; 2Gilead Sciences, Foster City, United States;
3
University of Auckland, Auckland, New Zealand
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: Insufficient T-cell responses may underlie
HBV persistence in chronically infected patients. Strategies to
increase HBV-specific T-cell frequency and activity may result
in durable control of HBV. To evaluate this hypothesis, treatment
with nivolumab, an inhibitor of the immune checkpoint receptor
PD-1, was evaluated with or without the therapeutic vaccine,
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GS-4774 in virally-suppressed HBeAg negative chronic HBV (CHB)
patients.
Methods: In this Phase 1 exploratory study (GS-US-330-1938), virally
suppressed HBeAg negative patients without advanced fibrosis
were enrolled. Patients received either single dose of nivolumab at
0.1 mg/kg (Sentinel A; n = 2), at 0.3 mg.kg (Cohort A; n = 12) or
received 40 Yeast Units GS-4774 at baseline and at Week 4 prior to
single dose of nivolumab of 0.3 mg/kg at Week 4 (Cohort B; n = 10).
The primary endpoint was change in HBsAg 12 weeks after
nivolumab dosing using a mixed effect model for repeated measures.
Patients were assessed for safety and immunologic changes,
including receptor occupancy, flow cytometry, and in vitro responses
by ELISpot.
Results: There were no grade 3 or 4 treatment emergent adverse
events (TEAE) or serious AEs. Grade 1 nivolumab-related TEAEs were
observed in 3 patients (25%) of Cohort A only. Least squares mean
(95% CI) changes in HBsAg 12 weeks after nivolumab dosing ( primary
endpoint) were −0.30 (−0.58, −0.02) IU/ml for Cohort A and −0.16
(−0.47, 0.15) IU/ml for Cohort B. While Cohort A showed significant
decline in HBsAg levels compared to baseline (p = 0.035), no
statistical difference was observed between Cohort A or B ( p =
0.48). One patient in Cohort A experienced a decline of HBsAg
from baseline of 1173 IU/ml to undetectable levels at Week 20 with an
anti-HBs response that developed after the completion of the study.
This subject experienced at ALT flare (grade 3) at week 4 that resolved
by week 8 accompanied by an improvement in T-cell ELISpot
response, most prominently at Week 24. The patient remains HBV
DNA and HBsAg negative and anti-HBs positive with normal liver
tests 24 weeks off nucleoside analog therapy. Final receptor
occupancy, flow cytometry, and ELISpot will be presented.

Conclusions: Single dose nivolumab up to 0.3 mg/kg was welltolerated in virally suppressed HBeAg negative CHB infected patients.
There was a significant decline in HBsAg in patients receiving
nivolumab, with no added benefit of GS-4774. Checkpoint blockade
or similar approaches may lead to functional control of HBV in certain
HBeAg negative patients.
PS-045
Prolonged RNA interference therapy with ARC-520 Injection in
treatment naïve, HBeAg positive and negative patients with
chronic HBV results in significant reductions of HBs antigen
M.-F. Yuen1, K. Liu1, H.L. Chan2, B.D. Given3, T. Schluep3, J. Hamilton3,
C.-L. Lai1, S.A. Locarnini4, J.Y. Lau1,5, C. Ferrari6, R.G. Gish7,8. 1The
University of Hong Kong; 2The Chinese University of Hong Kong, Hong
Kong, Hong Kong, China; 3Arrowhead Pharmaceuticals, Pasadena,
United States; 4Victorian Infectious Diseases Reference Laboratory,
Victoria, Australia; 5Hong Kong Polytechnic University, Hong Kong, Hong
Kong, China; 6University of Parma, Parma, Italy; 7Stanford University,
Palo Alto; 8Hepatitis B Foundation, Doylestown, United States
E-mail: tschluep@arrowres.com
Background and Aims: ARC-520 Injection (ARC), a RNA interference
drug, targets cccDNA-derived mRNA in chronic hepatitis B patients
(CHB). We previously reported safety and antiviral activity of single,
ascending doses of ARC in CHB. Here we report the HBsAg reduction
and safety in a multi-dose extension.

Methods: 8 CHB (5 HBeAg-neg, 3 HBeAg-pos) received up to 12
doses of 4 mg/kg ARC once every 4 weeks with daily entecavir (ETV).
Naïve CHB who previously received a single IV dose of 4 mg/kg
ARC and started daily ETV on the same day were eligible. Viral DNA
and antigen knockdown (KD) were measured at regular intervals
[qHBsAg, HB core-related antigen (qHBcrAg) in all, qHBeAg in HBeAgpos].
Results: Patients received ETV for 34 to 44 weeks after a single dose of
ARC before receiving the first ARC dose of the multi-dose extension.
All CHB had viral DNA undetectable throughout the extension. After a
single dose of ARC, qHBsAg in 3 of 3 HBeAg-pos and 1 of 5 HBeAg-neg
remained below baseline. Multi-dose re-challenge resulted in
additional qHBsAg KD in all CHB. Two distinct patterns of qHBsAg
KD were seen: an immediate, direct ARC antiviral effect in all HBeAgpos and a delayed response in all HBeAg-neg. In HBeAg-pos max
reduction was 1.6 log (mean max 1.5) for qHBsAg after a single
dose and 2.9 log (mean max 2.1) after multiple doses. In HBeAg-neg
max reduction was 0.5 log (mean max 0.4) for qHBsAg after a single
dose and 1.2 log (mean max 0.7) after multiple doses. qHBcrAg and
qHBeAg results are pending. ARC was well tolerated –50% reported
a mild adverse event (AE) with no AE rated serious, severe, or causing
withdrawal. The most frequent AEs were fever and malaise, consistent with mild infusion reactions.
Conclusions: (1) ARC was well tolerated when dosed every 4 weeks
(2) ARC + ETV suppressed HBV DNA to undetectable levels (3) A single
dose of ARC together with ETV resulted in reduction of HBsAg up to
44 weeks. (4) Multiple doses of ARC resulted in an additional
reduction in HBsAg in all CHB (5) HBeAg-pos CHB showed a larger,
multi-log reduction in HBsAg, while HBeAg-neg CHB showed a
lower reduction with delayed onset. (6) This is consistent with
previous findings in chimps showing more cccDNA-driven antigen
production in naïve HBeAg-pos and a higher fraction of qHBsAg from
integrated DNA in HBeAg-neg (7) Delayed onset of HBsAg reduction
in HBeAg-neg CHB may be an indirect effect of KD of other viral
proteins.
PS-046
Multiple dose study of GLS4JHS, interfering with the assembly of
hepatitis B virus core particles, in patients infected with hepatitis
B virus
Y. Ding1, H. Zhang1, J. Niu1, H. Chen1, C. Liu1, X. Li1, F. Wang1.
1
Phase I Clinical Research Center, The First Hospital of Jilin University,
Changchun, China
E-mail: jhongzhang@qq.com
Background and Aims: GLS4JHS can interfere with the assembly
of hepatitis B virus (HBV) core particles and is a new generation
of two hydrogen pyrimidine antiviral drug. Its structure and anti-HBV
mechanism are similar to Bay41-4109. Because of the short half-life
of GLS4JHS, its effect is affected. Ritonavir can inhibit hepatic
enzymes to improve the exposure of GLS4JHS, reduce the dosage
and frequency and improve the anti-HBV effect. The antiviral activity,
resistance profile, pharmacokinetics (PK), safety, and tolerability of
combination of GLS4JHS and Ritonavir, were evaluated in a doubleblind, placebo-controlled, sequential panel, multiple dose study.
Methods: Twenty four patients with HBV infection were randomized
to receive a 28-day course of combination of GLS4JHS (120 mg QD,
240 mgQD) and Ritonavir (100 mg QD) or entecavir in a ratio of 1:1:1.
The antiviral activity, resistance profile, pharmacokinetics (PK),
safety, and tolerability were assessed in the study.
Results: The mean decline from baseline in HBV DNA was 2.37 (0.08–
4.78) log10 IU/mL and the mean decline in HBsAg was 9601 IU/mL
after 28 days treatment (Data of subjects in entecavir group was
included). Most patients experienced viral rebound after termination
of the treatment. The PK profile was supportive of once-daily dosing
with mean peak plasma concentrations at 2.5 hours postdose and
mean terminal half-life of 64.3 hours after last dosage in 120 mg
group. Steady state was achieved following 6 days of daily dosing.

Journal of Hepatology 2017 vol. 66 | S1–S32

S27

ORAL PRESENTATIONS
The accumulation rate was similar among the different groups (1.64–
1.98), which indicates that the accumulation is low. The relationship
between GLS4JHS exposures (AUC and Cmax) and dosage were not
linear and the slopes were 0.55 and 0.84 respectively. GLS4JHS
was tolerated in all dose groups. Most of the adverse events were mild
and recovered or improved without treatment. There were no
significant clinically relevant changes in vital signs, laboratory, or
electrocardiogram parameters.
Conclusions: The combination of GLS4JHS and Ritonavir was well
tolerated and produced a rapid and substantial decrease in HBV-DNA
levels in patients chronically infected with HBV. On the basis of these
results, GLS4JHS 120 mg was recommended for further evaluation in
phase II trials.

Viral hepatitis immunology
PS-047
Hepatitis B virus does not suppress the innate immune responses
in the liver
A. Suslov1, D. Calabrese1, T. Boldanova1,2, S. Wieland1, M. Heim1,2.
1
Department of Biomedicine; 2Division of Gastroenterology and
Hepatology, University Hospital Basel, Basel, Switzerland
E-mail: aleksei.suslov@unibas.ch
Background and Aims: Most viruses are detected early after
infection by sensory systems that induce interferons (IFNs). IFNs
provide a first line of defense through the induction of IFN stimulated
genes (ISGs). In experimentally infected chimpanzees, HBV does
not result in ISG expression in the liver, contrary to hepatitis C virus. It
is still controversial if the absence of an innate immune response
results from a lack of HBV sensing by pattern recognition receptors
(PRRs) (“stealth properties”) or whether HBV actively suppresses the
innate immune response. Evidence for viral interference with
signalling pathways comes from work in cell culture. In the present
work, we addressed this question directly in human liver using
freshly obtained liver biopsies from patients with chronic HBV
infection and from non-infected control patients.
Methods: Freshly obtained biopsies were incubated ex vivo with
toll-like receptor (TLR) ligands or infected with Sendai virus (SeV)
and the induction of IFNs and ISG expression was analysed in HBVpositive and HBV-negative biopsies by quantitative PCR and
immunostaining.
Results: IFN and ISG expression was not induced in HBV positive
compared to control biopsies, indicating that chronic HBV infection in
vivo does not trigger innate immune responses. Importantly, chronic
HBV infection did not prevent induction of type I/III IFN and ISG
expression upon TLR3 activation by poly(I:C), even in biopsies
where the majority of the hepatocytes (70–99%) were positive for
HBV surface (HBs) and core (HBc) antigens. Furthermore, specific
activation of TLR2, TLR4 and TLR7 as well as infection with SeV
resulted in similar induction of IFNs, ISGs, tumor necrosis factor alpha
and interleukin-6 in HBV-positive and control biopsies. Finally, poly
(I:C) treatment or SeV infection induced nuclear phospho-STAT1
accumulation in HBV-infected and in uninfected hepatocytes within
a liver biopsy, confirming at the cellular level that HBV does not block
IFN signalling.
Conclusions: IFNs and/or ISGs are not induced in HBV infected
hepatocytes. However, IFNs and ISGs can readily by induced by ex vivo
stimulation with poly(I:C), demonstrating that HBV does not interfere
with sensory pathways or with IFN signal transduction pathways.
Together, these results suggest that innate immune responses are not
triggered but also not suppressed by HBV. Thus, our findings are
consistent with the hypothesis that HBV behaves like a ‘stealth’ virus
being invisible to pattern recognition receptors.
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Unraveling the host responses to hepatitis B virus infection using
single cell RNAseq
E.R. Verrier1,2, T. Croonenborghs3,4, L. Heydmann1,2, C. Bach1,2,
C. Schuster1,2, M.B. Zeisel1,2, N. Pochet3, T.F. Baumert1,2,5. 1Inserm,
U1110, Institut de Recherche sur les Maladies Virales et Hépatiques;
2
Université de Strasbourg, Strasbourg, France; 3Harvard Medical School,
Broad Institute of Massachusetts Institute of Technology and Harvard,
Cambridge, United States; 4KU Leuven Technology Campus Geel, AdvISe,
Geel, Belgium; 5Nouvel Hôpital Civil, Institut Hospitalo-Universitaire,
Strasbourg, France
E-mail: e.verrier@unistra.fr
Background and Aims: Hepatitis B virus (HBV) infection is a major
global health problem, resulting in progressive liver disease,
including hepatocellular carcinoma. While current therapies control
infection, viral cure is rare. To date, key aspects of the viral life cycle
remain unknown, including the understanding of the host dependency factors as well as the host response to HBV infection on a cellular
level. A detailed study of virus-host interactions is of particular
interest for the development of novel curative strategies. A key
challenge for the analyses of host cell responses is the low level of
infection in both cell culture models as well as the infected human
liver in vivo. In this study we aimed to address these challenges using
single cell RNAseq of HBV infection in a state-of-the-art cell culture
model.
Methods: HepG2 cells overexpressing NTCP were infected with
purified recombinant HBV or a control preparation. Single cells were
isolated at different time points after HBV inoculation. The genomewide gene expression profiles of individual cells were measured
using the Smart-Seq2 protocol. Viral replication in single cells
exposed to the virus was assessed by quantification of HBV
pregenomic RNA. Gene expression in single cells was compared
with the kinetics of the transcriptome of an entire cell population
over a time course of ten days.
Results: Single cell RNAseq enabled to distinguish cells with different
levels of HBV infection, cells exposed to the virus but not infected
as well as non-infected cells. Computational analyses revealed a
marked heterogeneity of both viral replication and host responses to
infection in individual cells. Exposed and non-infected cells exhibited
a different gene expression profile from infected cells. Focusing on
key pathways in virus-host interactions, we observed a marked and
significant virus-induced modulation of host cell DNA repair pathways and also in the expression of the RNA editing gene ADAR in
individual infected cells. Interestingly, these perturbations were not
detectable on the population level.
Conclusions: Single cell RNAseq enables the discovery of pathways
and genes modulated by HBV infection, which are not detectable at
the cell population level. By identifying the drivers of host transcriptional reprogramming induced by HBV infection, this approach
will uncover host cell factors relevant for viral persistence and liver
disease biology as well as unravel novel targets for viral cure.
PS-049
Modifications of virus-specific and total B cell populations by
hepatitis B virus infection
L. Salimzadeh1,2, N.L. Bert2, U.S. Gill1,3, P.T. Kennedy3, D. Samuel4,
N. Novikov4, S. Pflanz5, C.R. Frey5, A. Bertoletti1,2. 1Emerging Infectious
Diseases Program, Duke-NUS Medical School; 2Singapore Institute for
Clinical Sciences, A*STAR, Singapore, Singapore; 3Hepatology Unit,
Centre for Immunobiology, Blizard Institute, Barts and the London School
of Medicine & Dentistry, QMUL, London, United Kingdom; 4Departments
of Biology Core Support; 5Departments of Immunology/Inflammation,
Gilead Sciences, Foster City, United States
E-mail: a0133558@u.nus.edu
Background and Aims: B cell biology during hepatitis B virus (HBV)
infection has been poorly characterized. To determine the impact of
chronic HBV infection on the B cell repertoire and function, we
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developed a protocol for the direct ex vivo analysis of HBsAg-specific
and total B cells. We used this novel assay to characterize B cell
frequency and phenotype in healthy HBV vaccinated subjects as well
as patients with resolved or chronic HBV infection.
Methods: Phenotypic analysis of total and HBsAg-binding B cells was
performed by flow cytometry using conjugated antibodies identifying different markers of B cell function and maturation. Recombinant
HBsAg was fluorescently conjugated with either DyLight 550 or
DyLight 650 and used to doubly stain peripheral blood cells of
HBV vaccinated subjects (n = 17), patients with resolved (n = 13) and
chronic infection. Patients were categorized as follows: HBV-DNA
107–1010 IU/ml, ALT < 40 IU/L (n = 16); eAg+/−, HBV-DNA 102–108 IU/
ml, ALT 11–367 IU/L (n = 43); HBV-DNA 101–103 IU/ml, ALT < 40 IU/L
(n = 17). HBsAg was also quantified in all patients.
Results: CD19 + CD27+ cells from vaccinated individuals that bound
fluorochrome-conjugated HBsAg were sorted, cultured in vitro and
analyzed for anti-HBs production. Anti-HBs antibodies were only
detected in the supernatant of CD19 + CD27+, HBsAg-DyLight 550+
and HBsAg-DyLight 650+ cells, demonstrating that the staining
protocol identifies bona-fide anti-HBs specific B cells. The frequency
and phenotype of anti-HBs specific B cells were then analyzed in
patients. Surprisingly, the frequency of anti-HBs memory B cells
(∼0.3% of total memory B cells) were comparable in patients with
resolved or chronic infection, as well as in vaccinated individuals.
In contrast, B cell phenotype was different in patients with high
HBsAg/HBV-DNA and no inflammation (normal ALT) relative to
patients in other phases of disease and healthy vaccinated subjects.
Specifically, total and anti-HBs specific B cells in patients with high
HBsAg/HBV-DNA and normal ALT had higher expression of CD39 (a
regulation marker) and lower expression of CD38 (an activation
marker). Moreover, there was an increased frequency of atypical
memory B cells (CD21-CD27-) with exhaustion properties in these
patients.
Conclusions: We developed a protocol for the direct ex vivo
visualization of anti-HBs producing B cells. Using this new method
we demonstrate that HBsAg/HBV-DNA quantity affects the phenotype of total and HBsAg-specific B cells, which may improve our
understanding of the natural history of CHB.
PS-050
Combined GS-4774 and tenofovir therapy can improve HBVspecific T cell responses in patients with chronic active hepatitis B
C. Boni1, M. Rossi1, A. Vecchi1, D. Laccabue1, T. Giuberti1, A. Alfieri1,
P. Andreone2, C. Cursaro2, M. Margotti2, A. Mangia3, R. Santoro3,
V. Piazzolla3, M.R. Brunetto4, B. Coco4, D. Cavallone4, A. Lau5,
A. Gaggar5, C. Ferrari1. 1Unit of Infectious Diseases and Hepatology,
Azienda-Ospedaliero-Universitaria of Parma, Parma; 2Dipartimento di
Scienze Mediche e Chirurgiche, University of Bologna, Bologna; 3Liver
Unit, IRCCS, ‘Casa Sollievo della Sofferenza’, San Giovanni Rotondo,
Foggia; 4Hepatology Unit and Liver Physiopathology Laboratory,
University Hospital of Pisa, Pisa, Italy; 5Gilead Sciences, Foster City, CA,
United States
E-mail: cboni@ao.pr.it
Background and Aims: HBV-specific T cells are essential for HBV
control but they are functionally defective in chronic HBV infection.
Thus, correction of their dysfunction may represent a rational
strategy to treat chronic hepatitis B (CHB). GS-4774 is a yeast-based
T-cell vaccine containing HBV core, surface and X proteins which has
been shown to be immunogenic in mouse models and healthy
volunteers. Aim of the study was to characterize the modulatory
effect of GS-4774 on HBV-specific T cell responses in naïve HBeAg
negative CHB patients.
Methods: 12 HBeAg negative, naïve, viremic, genotype D infected
CHB patients received 6 consecutive monthly doses of vaccine in
combination with Tenofovir Disoproxil Fumarate (TDF), as part of the
larger GS-US-330-1401 study. 26 chronic HBeAg negative genotype D
infected patients treated with NUC alone served as controls. HBV-

specific T cell responses were studied before, during (weeks 12 and
24) and after vaccine therapy (week 48) both ex vivo (IFN-γ Elispot)
and after 10 days in vitro expansion (intracellular cytokine staining
for IFN-γ, TNF-a, IL-2 and CD107 degranulation) in the presence
of peptides covering the overall HBV proteome or control HBV
unrelated peptides. Immunological data were assessed in relation to
HBsAg/HBV-DNA/ALT declines.
Results: No patients had a significant HBsAg decline while all
normalized ALT and suppressed HBV-DNA. Ex vivo IFN-g Elispot
responses were significantly improved upon HBV core peptide
stimulation at week 48 compared to baseline. Following in vitro
expansion, a significant increase in the percentage of HBV-specific
IFN-g and IL2 producing CD3+ T cells was detected at week 24
and 48. This functional improvement was predominantly sustained
by CD8+ T cells which showed also an increased production of
TNF-a. IFN-g was more improved than IL2 and TNF-a. Maximal
stimulatory activity was expressed by polymerase at all time
points, while a progressive increase of IFN-g production was
induced by core and envelope during combined GS-4774 and NUC
administration. A simultaneous improvement of more than one T cell
function was detected in 11 of 12 patients; this was associated with
an increased percentage of double and triple positive HBV-specific
T cells.
Conclusions: GS-4774 combined with TDF can improve the T cell
function with a prevalent effect on CD8 cells. This seems to be
however insufficient to induce a substantial decline of HBsAg which
was similar in patients treated with NUC alone or combined with
GS-4774.
PS-051
Hepatitis B virus-specific T cell receptors with high functional
avidity redirect T cells to eliminate HBV
K. Wisskirchen1,2, J. Kah2,3, K. Metzger1, L. Weigand4, W. Uckert5,
M. Schiemann6, T. Volz3, A. Krackhardt4, M. Dandri3, U. Protzer1.
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Background and Aims: Adoptive T-cell therapy of chronic hepatitis B
or hepatitis B virus (HBV)-induced hepatocellular carcinoma (HCC)
intends to restore antiviral T-cell immunity to clear the infection or
control tumour growth. We aimed at identifying T-cell receptors
(TCR) with high functional avidity to redirect T cells that have the
potential to cure HBV infection.
Methods: We isolated eleven TCRs that were specific for the HBV
S-derived peptides S20 and S172, or for the C18 core-peptide from
patients with acute and resolved HBV infection. T cells genetically
modified by retroviral transduction to express HBV-specific TCRs
were compared in comprehensive functional analyses in vitro and
in vivo.
Results: Upon TCR grafting, CD8+ as well as CD4+ T cells became
polyfunctional HBV-specific effector T cells recognizing even picomolar concentrations of cognate peptide. TCR-grafted T cells secreted
IFN gamma, TNF alpha and IL2, controlled HBV replication and
effectively killed hepatoma cells with an integrated HBV genome
as well as HBV-infected cells. Notably, these HBV-specific TCRs
recognized peptide presented on different HLA-A*02 subtypes
common in areas with high HBV prevalence. When co-cultured
with HBV-infected cells, TCR-transduced T cells eliminated viral
antigens as well as the HBV persistence form, the cccDNA. TCRs with
the highest functional avidity also mediated elimination of HBV when
expressed in CD4+ T cells or in T cells from patients with chronic
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hepatitis B. In vivo, TCR-redirected T cells targeted the liver when
transferred into HBV-infected uPA-SCID/beige/IL2rg−/− mice repopulated with HLA-A*02-matched primary human hepatocytes. After
5 days, alanine amino transferase levels were moderately increased
and T-cell-mediated PHH loss after 15–18 days, when mice were
sacrificed, was limited (mean 37% human serum albumin decrease).
Intrahepatic analyses revealed a strong reduction of cccDNA loads
(>95%) and replication activity, which resulted in a profound
reduction of antigenemia, a more than 4 log decrease of virema,
and negative HBcAg staining in the liver.
Conclusions: Our unique set of HBV-specific TCRs with different
affinities represents an interesting tool for elucidating mechanisms of
TCR-MHC interaction and dissecting specific anti-HBV mechanisms
exerted by T cells. Most importantly, TCR-transduced T cells with high
functional avidity are very interesting for adoptive T-cell therapy of
chronic hepatitis B and HBV-induced HCC, because they have the
potential to mediate clearance of the virus.
PS-052
Responsiveness of HBV-specific CD8+ T cells to PD1 pathway
blockade is linked to TCF1 expression
A. Schuch1,2, D. Wieland1,2,3, M. Hofmann1, R. Thimme1. 1University
Hospital Freiburg; 2Albert-Ludwigs-University Freiburg; 3Spemann
Graduate School of Biology and Medicine (SGBM), Freiburg, Germany
E-mail: anita.schuch@uniklinik-freiburg.de
Background and Aims: Chronic viral infection results in progressive
loss of virus-specific CD8+ T-cell effector functions, a phenomenon
called T-cell exhaustion that is characterized by upregulation of
inhibitory receptors (e.g. PD1). Studies in the LCMV mouse model
revealed that exhausted virus-specific CD8+ T cells are heterogeneous
and consist of terminally exhausted (PD1hi) and progenitor (PD1int)
subsets. As recently published, the latter was defined by expression of
the memory marker TCF1 and provided the proliferative burst upon
PD1 therapy. In this study we aimed to define subpopulations of
exhausted virus-specific CD8+ T cells in human chronic viral hepatitis
including their key transcriptional regulators and functional properties, especially in regard to PD1 pathway blockade.
Methods: We analyzed HLA-A*02-restricted epitope-specific CD8+ Tcell populations in inactive chronic HBsAg carriers (n = 12) and
patients chronically infected with HCV (n = 8). We applied tetramerbased magnetic bead enrichment with subsequent multi-colour flow
cytometry. Additionally, we performed peptide-specific in vitro
expansion assays for 14 days with and without anti-PDL1 monoclonal
antibody to assess proliferative potential and cytokine production.
Results: Our data revealed that exhausted epitope-specific CD8+ T
cells in chronic HBV and HCV infection are heterogeneous. While
the majority of HCV-specific CD8+ T cells display a terminally
exhausted phenotype (CD127−PD1hi), virus-specific CD8+ T-cell
populations in inactive chronic HBsAg carriers show a phenotype
characteristic for progenitor subsets with high expression of the
memory markers CD127 and TCF1. TCF1 expression correlated
with CD8+ T-cell expansion after HBV and HCV peptide-specific
in vitro culture. Interestingly, HBV-specific CD8+ T cells showed an
increased polyfunctionality compared to HCV-specific CD8+ T cells,
assessed by IFNγ and TNF production upon restimulation after
peptide-specific in vitro expansion. Furthermore, HBV-specific CD8+
T cells were highly responsive to PD1 pathway blockade. Importantly,
our preliminary data suggests a direct association of TCF1 expression
and proliferative burst after PD1 pathway blockade.
Conclusions: In sum, HBV-specific CD8+ T-cell populations in chronic
HBsAg carriers lack terminally exhausted subsets and are defined
by high expression of TCF1. This correlated with enhanced expansion upon PD1 pathway blockade, rendering TCF1 a promising
prediction marker for responsiveness to PD1 pathway blockade in
immunotherapy.
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PS-053
Proteasome dysfunction as a reversible defect underlying
virus-specific CD8 cell exhaustion in chronic hepatitis B
P. Fisicaro1, V. Barili1, G. Acerbi1, B. Montanini2, D. Laccabue1,
F. Guerrieri3, M. Massari4, C. Vandelli5, D. Salerno3, G. Grossi6,
A. Alfieri1, P. Lampertico6, T. Giuberti1, G. Missale1, M. Levrero7,8,
S. Ottonello2,9, C. Ferrari1. 1Unit of Infectious Diseases and Hepatology,
Azienda Ospedaliero-Universitaria of Parma; 2Department of Life
Sciences, University of Parma, Parma; 3Center for Life Nanoscience
Laboratory IIT – CNLS, Sapienza University Rome, Rome; 4Infectious
Diseases Department, Azienda Ospedaliera S. Maria Nuova-IRCCS,
Reggio Emilia; 5Dipartimento Integrato di Medicina e di Specialità
Mediche, University of Modena and Reggio Emilia, Modena; 61st Division
of Gastroenterology, Fondazione IRCCS Ca” Granda, University of Milan,
Milan; 7Department of Internal Medicine (DMISM), Sapienza University
Rome, Rome, Italy; 8Cancer Research Center of Lyon (CRCL), INSERM
U1052, Lyon, France; 9Biopharmanet-Tec Laboratory, University of
Parma, Parma, Italy
E-mail: pfisicaro@ao.pr.it
Background and Aims: In chronic hepatitis B the HBV-specific T cell
response is exhausted and its functional reconstitution may
represent a rational way to control infection. Correction of
immune check-point dysregulation and other pathological regulatory pathways identified in experimental models of chronic
infection only leads to partial restoration of T cell function. Aim
of this study was to use transcriptome analysis in HBV-specific
T cells to gain a genome-wide view of misregulated genes
and pathways associated with T cell exhaustion and to validate them as novel molecular targets for functional rescuing of
exhausted T cells.
Methods: Gene expression profiling was performed by microarray analysis (Agilent) in HBV-specific CD8 cells from 4 chronic
patients, using virus-specific CD8 cells from patients in the acute
(#5) and in the resolution (#4) phase of self-limited HBV infections
as references. Data-mining was done by hierarchical clustering,
ANOVA, GSEA and pathway/gene ontology analyses, followed by
qPCR/Nanostring validation of specific gene sets. Functional validation and antiviral activity rescue assays were performed in HBVspecific CD8 cells from 16 chronic HBV patients by flow-cytometry
using fluorescently labelled probes/antibodies and target-specific
bioactive compounds.
Results: 504 genes appeared to be differentially expressed in acute,
resolved and chronic patients by ANOVA (corrected p ≤ 0.05);
several misregulated biological functions were identified by GSEA
in exhausted CD8 cells from chronic patients. In this study
we focused on characterization and functional reconstitution of
the proteasome function as a means to restore the antiviral T cell
activity in exhausted CD8 cells. Enhanced aggresome accumulation
confirmed the occurrence of an ubiquitin-proteasome expression
defect in exhausted CD8 cells. The proteasome-active polyphenols
oleuropein, quercetin and resveratrol improved proteasome function
and reduced mitochondrial depolarization as well as ROS production
in exhausted CD8 cells, with a concomitant enhancement (1.5- to
7.8-fold) of antiviral cytokine production in response to HBV
antigens.
Conclusions: Transcriptional and functional profiling of HBV-specific
CD8 cells pinpointed the proteasome as a major dysregulated
system in exhausted CD8 cells. Proteasome-active polyphenols
significantly improved T cell function and thus represent potential
candidates for novel immune reconstitution strategies in chronic
HBV infection.
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PS-054
Metabolic signatures of chronic hepatitis C evolution revealed by
transcriptome profiling of virus-specific CD8 cells across different
stages of HCV infection
V. Barili1, P. Fisicaro1, B. Montanini2, G. Acerbi1, F. Guerrieri3,
A. Orlandini1, E. Negri1, C. Mori1, M.C. Cavallo1, M. Massari4,
G. Missale1, M. Levrero3,5,6, S. Ottonello2,7, C. Ferrari1. 1U.O. Infectious
Diseases and Hepatology, Azienda Ospedaliero-Universitaria of Parma;
2
Department of Life Sciences, University of Parma, Parma; 3Center for
Life Nanoscience Laboratory IIT, Sapienza University Rome, Rome;
4
Infectious Diseases, Azienda Ospedaliera S. Maria Nuova-IRCCS, Reggio
Emilia; 5Internal Medicine, Sapienza University Rome, Rome, Italy;
6
Cancer Research Center of Lyon, INSERM U1052, Lyon, France;
7
Biopharmanet, University of Parma, Parma, Italy
E-mail: barili.valeria@gmail.com
Background and Aims: HCV infection is an ideal model to study
the evolution of HCV-specific T cell responses from the early to
the late stages of infection and to delineate the distinguishing
features of protective versus exhausted VS T cells. Aim of the study
was to perform a longitudinal transcriptional profiling of HCVspecific CD8+ T cells in different phases of infection in order to
identify differentially regulated genes involved in CD8 cell dysfunction and strategies for their correction.
Methods: Microarray analysis (Agilent) was performed on sorted
virus-specific T cells from 13 acute HCV patients with different
clinical outcomes (collected at ALT peak as well as 2 and 12 months
later) and from 7 chronic HCV patients. Gene co-expression network

(WGCNA), GSEA and topological multivariate pathway analyses
were used for data-mining and to identify transcriptional modules
specifically related to acute or chronic infection. Misregulated
pathways were validated by flow-cytometry and with the use of
target-specific compounds which were tested for their ability to
reconstitute the T cell function.
Results: A broad transcriptional alteration was observed early in
the development of CD8+ T cell exhaustion with up-regulation of
genes related to oxidative phosphorylation, TCA cycle, fatty acid
beta-oxidation, and down-regulation of glycolysis-related genes.
These metabolic misregulations were associated with an early upregulation of downstream immune-response effectors such as TCR,
CD28 and PD-1. Gene sets related to cell cycle, DNA repair (ATM and
ATR) and stress-sensing ( p38 MAPK) were also enriched in earlycompared to late-exhausted CD8+ T cells. In chronic, but not in
resolved HCV patients, the transcriptional/functional signatures
typical of early acute infection evolved into a broader metabolic
down-regulation at later stages of T cell development.
Conclusions: (1) In the acute stage of chronically-evolving infection,
HCV-specific CD8+ cells are unable to fully meet the bioenergetic
demands of effector T cells and potentiate mitochondrial activity to
compensate for glycolytic impairment. (2) Fully exhausted CD8+ cells
are characterized by a widespread transcriptional down-regulation
that may result from epigenetic silencing. A number of metabolic and
functional T cell defects thus appear to be present in exhausted HCVspecific CD8+ cells from chronic HCV patients and some of them may
represent potential targets for new therapeutic correction strategies.
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GS-007
ENDURANCE-3: safety and efficacy of glecaprevir/pibrentasvir
compared to sofosbuvir plus daclatasvir in treatment-naïve
HCV genotype 3-infected patients without cirrhosis
G.R. Foster1, E. Gane2, A. Asatryan3, T. Asselah4, P.J. Ruane5, S. Pol6,
F. Poordad7, C.A. Stedman8, G. Dore9, S.K. Roberts10, K. Kaita11,
J. Vierling12, H.E. Vargas13, J. Kort14, C.-W. Lin14, R. Liu14, T. Ng14,
F. Mensa14. 1Queen Mary University of London, London, United
Kingdom; 2Liver Unit, Auckland City Hospital, Auckland, New Zealand;
3
ABBVIE INC, North Chicago, IL, United States; 4AP-HP Hôpital Beaujon,
Clichy, France; 5Ruane Medical & Liver Health Institute, Los Angeles, CA,
United States; 6Groupe Hospitalier Cochin-Saint Vincent De Paul, Paris,
France; 7The Texas Liver Institute, San Antonio, TX, United States;
8
Christchurch Hospital and University of Otago, Christchurch, New
Zealand; 9Kirby Institute, UNSW Australia and St Vincent’s Hospital,
Sydney; 10Alfred Hospital, Melbourne, Australia; 11University of
Manitoba, Winnipeg, Canada; 12Baylor College of Medicine, Houston, TX;
13
Mayo Clinic, Phoenix, AZ; 14ABBVIE INC, North Chicago, United States
E-mail: ryan.bourgo@abbvie.com
Background and Aims: Hepatitis C virus (HCV) genotype 3 (GT3) is
the second most prevalent globally (30%) and is now recognized as
the most difficult-to-cure. In GT3-infected patients without cirrhosis,
a recommended treatment option is sofosbuvir (SOF) plus daclatasvir
(DCV) for 12 weeks. We compared the safety and efficacy of coformulated glecaprevir (GLE; NS3/4A protease inhibitor identified by
AbbVie and Enanta), and pibrentasvir (PIB; an NS5A inhibitor),
collectively known as G/P, with SOF + DCV in GT3-infected patients
without cirrhosis.
Methods: ENDURANCE-3 is a phase 3, open-label, active-controlled
study in treatment-naïve patients with HCV GT3 infection without
cirrhosis. Patients were randomized 2:1 to receive 12 weeks of oncedaily therapy: Arm A, G/P (300/120 mg once daily); or Arm B, SOF
(400 mg) + DCV (60 mg). Subsequently, patients were enrolled in
Arm C to receive GP (300/120 mg) for 8 weeks (implemented in
protocol amendment). The primary endpoint was the percentage of
patients with sustained virologic response at post-treatment week 12
(SVR12). Patients who received ≥1 dose of study drug were included
in safety and efficacy analyses.
Results: Among 505 GT3-infected patients treated, 52% were male,
22% had high baseline viral load (≥6 million IU/ml) and average BMI
was 26 kg/m2. SVR12 was achieved in 222/233 (95%, 95% CI 93–98)
patients treated with G/P for 12 weeks, 111/115 (97%, 95% CI 91–99)
patients treated with SOF + DCV for 12 weeks, and 149/157 (95%, 95%
CI 92–98) patients treated with G/P for 8 weeks. Relapse occurred in
1%, 1%, and 3% of patients in Arms A, B, and C, respectively. Nonvirologic failure occurred in 7, 3, and 2 patients in Arms A, B, and C,
respectively. The SVR12 rate with 8 weeks of G/P was non-inferior to
12 weeks of G/P treatment, which was non-inferior to the standard of
SOF + DAC. Safety and laboratory findings are summarized in Table 1.
Adverse events were mostly mild (71%) and there were no serious
adverse events related to study drug.

Table 1: Safety and Adverse Events

Event, n (%)
Serious AEs
AEs leading to study drug D/C
AEs occurring in ≥10% of patients
Headache
Fatigue
Nausea
Laboratory Abnormalities
ALT, grade ≥3 (>3 × ULN)*
AST, grade ≥3 (>3 × ULN)*
Total bilirubin, grade ≥3 (>3 × ULN)

Arm A
G/P
12 weeks
N = 233

Arm B
SOF + DCV
12 weeks
N = 115

Arm C
G/P
8 weeks
N = 157

5 (2)
3 (1)

2 (2)
1 (1)

3 (2)
0

60 (26)
44 (19)
32 (14)

23 (20)
16 (14)
15 (13)

31 (20)
20 (13)
19 (12)

0
1 (<1)
0

0
0
0

0
0
1 (1)

AEs, adverse events; D/C, discontinuation; ULN, upper limit of normal
*More extreme than baseline

Conclusions: G/P for 8 or 12 weeks is a ribavirin- and NS5B
nucleotide inhibitor-free treatment regimen that resulted in a 95%
SVR12 rate with a low relapse rate in treatment-naïve, non-cirrhotic
patients with chronic HCV GT3 infection. These results suggest that 8
weeks of G/P treatment could provide a highly efficacious treatment
regimen for patients with HCV GT3 infection. The regimen was well
tolerated and the safety profile of G/P was similar to SOF + DCV.
GS-008
A phase 2 dose-optimization study of lonafarnib with ritonavir for
the treatment of chronic delta hepatitis—end of treatment results
from the LOWR HDV-2 study
C. Yurdaydin1, R. Idilman1, O. Keskin1, C. Kalkan1, M.F. Karakaya1,
A. Caliskan1, E. Yurdcu1, S.C. Karatayli1, M. Bozdayi1, C. Koh2, T. Heller2,
J. Glenn3. 1Gastroenterology, Ankara University, Ankara, Turkey; 2Liver
Diseases Virology Section, Liver Diseases Branch, NIH/NIDDK, Bethesda;
3
Gastroenterology and Hepatology, Stanford University, San Francisco,
United States
E-mail: onurkeskin81@gmail.com
Background and Aims: Lonafarnib (LNF) is an oral prenylation
inhibitor with demonstrated efficacy in patients infected with
hepatitis delta virus (HDV). This class of agents is known to be
associated with gastrointestinal side effects. Results of the LOnafarnib
With Ritonavir for HDV (LOWR HDV-1) study demonstrated that coadministering LNF with ritonavir (RTV), an inhibitor of LNF
metabolism, increases the post-absorption levels of LNF, yielding
greater efficacy with lower LNF doses compared to LNF monotherapy.
The aim of LOWR HDV-2 is to identify optimal combination regimens
of LNF and RTV ± PEG-IFNα with efficacy and tolerability for longer
term dosing to induce clinically meaningful reductions in HDV-RNA
and ALT normalization, or enable HDV-RNA clearance.
Methods: 48 patients to date have been enrolled in 3 groups of LNF in
combination with RTV ± PEG-IFNα for 12 or 24 weeks, followed by 24
weeks of treatment-free follow-up (FU). Groups were divided into
high dose LNF (≥75 mg BID) + RTV 100 mg BID (n = 15, 12 weeks), low
dose LNF (25 or 50 mg BID) + RTV 100 mg BID (n = 20, 24 weeks) and
low dose LNF (25 or 50 mg BID) + RTV 100 mg BID + PEG-IFNα
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180 mcg QW (n = 13, 24 weeks). Biochemical parameters and
quantitative serum HDV-RNA viral loads were measured.
Results: Low dose regimens had comparable antiviral efficacy with
less GI side effects than the high dose regimens. On 24-week
treatment, LNF 25 mg BID + RTV resulted in a mean log decline of
−1.74 ( ± 1.20 log10 IU/ml), comparable to the historical response to
PEG-IFNα observed in HIDIT-2. LNF 25 mg BID + RTV + PEG-IFNα,
however, resulted in a mean log decline of −5.57 ( ± 1.99 log10 U/ml),
with 3 of 5 (60%) subjects becoming HDV-RNA PCR-negative and 5 of
5 (100%) of subjects achieving HDV-RNA BLOQ. 2 of 11 (18%) subjects
who completed 12 weeks of LNF 50 mg BID + RTV to date became
HDV-RNA PCR-negative. 9 of 15 (60%) subjects with elevated baseline
ALT have normalized ALT at Week 24. LNF 25 or 50 mg BID based
regimens were associated with mostly grade 1 GI AEs. Results from
EOT and FU visits will be presented.
Conclusions: Low dose LNF (25 or 50 mg BID) with RTV ± PEG-IFNα
including all-oral LNF 50 mg BID + RTV, lead to HDV-RNA PCRnegativity. LNF 25 mg BID + RTV + PEG-IFNα leads to the highest rate
of HDV-RNA PCR-negativity on 24-week treatment, and suggests that
LNF and PEG-IFNα have synergistic activity. These regimens are
generally well-tolerated, supporting longer duration studies of
greater than 24 weeks, which may lead to HDV cure.
GS-009
Acetyl-CoA carboxylase (ACC) inhibitor GS-0976 leads to
suppression of hepatic de novo lipogenesis and significant
improvements in MRI-PDFF, MRE, and markers of fibrosis after 12
weeks of therapy in patients with NASH
E.J. Lawitz1, F. Poordad1, A. Coste1, N. Loo1, C.S. Djedjos2, B. McColgan2,
C. Jia2, R. Xu2, R.P. Myers2, G.M. Subramanian2, J.G. McHutchison2,
M.S. Middleton3, C. Sirlin3, E. Nyangau4, M. Fitch4, K. Li4,
M. Hellerstein4. 1Texas Liver Institute, University of Texas Health, San
Antonio; 2Gilead sciences, Foster City; 3University of California at San
Diego, San Diego; 4University of California at Berkeley, Berkeley,
United States
E-mail: drrobpmyers@gmail.com
Background and Aims: Elevated de novo lipogenesis (DNL) contributes to the pathogenesis of NASH via hepatic deposition of lipid,
inhibition of fatty acid oxidation, and the synthesis of lipotoxic
mediators. ACC catalyzes the first and rate-limiting step in DNL. Here,
we describe the efficacy of GS-0976, a liver-targeted, selective
inhibitor of ACC, in patients with NASH.
Methods: 10 subjects with NASH diagnosed noninvasively by
a hepatic proton density fat fraction (PDFF) >10% by MRI and
liver stiffness >2.88 kPa by MR elastography (MRE) received GS0976 20 mg orally QD for 12 weeks (W12). Centrally-read MRIPDFF and MRE, and serum markers of fibrosis were measured
at baseline, W4, and W12. Heavy water (2H2O, 35 mL) was
administered three times daily for one-week cycles prior to
baseline, W4, and W12. Deuterium incorporation into palmitate in
very-low-density lipoprotein (VLDL) particles was measured in
fasting plasma samples by gas chromatography mass spectrometry
with kinetic modeling to calculate hepatic DNL and its inhibition
by GS-0976.
Results: At W4 (W12 data pending), GS-0976 resulted in a median
decrease of 34% (IQR 9-53) in hepatic DNL (P = 0.002). Compared with
baseline, reductions at W12 were observed in hepatic PDFF (median:
15.7 vs. 9.1%; P = 0.006, Figure), liver stiffness by MRE (3.4 vs. 3.1 kPa;
P = 0.049), TIMP-1 (275 vs. 244 ng/mL; P = 0.049), and serum ALT (101
vs. 57 U/L; P = 0.23) in GS-0976 treated subjects. At W12, a ≥30%
decline in hepatic PDFF was observed in 7 subjects (70%) and 3
subjects (30%) had a ≥15% decrease in MRE-stiffness. Decreases in
PDFF and/or MRE-stiffness correlated with changes in ALT, GGT, ELF
score, and its components. GS-0976 was well-tolerated; all adverse
events were Grade 1 or 2 in severity and no subjects prematurely
discontinued study medication.

S34

Conclusions: In this initial proof of concept study, 12-week therapy
with the liver-targeted, oral ACC inhibitor GS-0976 in patients with
NASH leads to significant improvements in hepatic steatosis and
noninvasive markers of fibrosis via inhibition of hepatic DNL.

FIGURE:

GS-010
Nivolumab in sorafenib-experienced patients with advanced
hepatocellular carcinoma (HCC) with or without chronic viral
hepatitis: CheckMate 040 study
B. Sangro1, T. Yau2, C. Hsu3, M. Kudo4, T.S. Crocenzi5, S.-P. Choo6,
T. Meyer7, T.H. Welling, III8, W. Yeo9, A. Chopra10, A. Baakili11,
C. dela Cruz11, L. Lang11, J. Neely11, I. Melero12, A.B. El-Khoueiry13,
J. Trojan14. 1Clinica Universidad de Navarra and Biomedical Research
Network in Hepatic and Digestive Diseases (CIBEREHD), Pamplona,
Spain; 2University of Hong Kong, Hong Kong, China; 3National Taiwan
University Hospital, Taipei, Taiwan; 4Kindai University Faculty of
Medicine, Osaka, Japan; 5Providence Cancer Center, Portland, United
States; 6National Cancer Center, Singapore; 7Royal Free Hospital,
London, United Kingdom; 8University of Michigan School of
Medicine, Ann Arbor, United States; 9Chinese University of Hong Kong,
Hong Kong, China; 10Johns Hopkins Singapore International
Medical Centre, Singapore; 11Bristol-Myers Squibb, Princeton,
United States; 12Biomedical Research Network in Hepatic and Digestive
Diseases (CIBEREHD), Biomedical Research Network in Oncology
(CIBERONC), and Center for Applied Medical Research (CIMA),
Pamplona, Spain; 13USC Norris Comprehensive Cancer Center,
Los Angeles, United States; 14Goethe University Hospital and Cancer
Center, Frankfurt, Germany
E-mail: io@chrysalismedical.com
Background and Aims: Chronic infection with HCV or HBV is a major
underlying cause of HCC. Patients who progress on standard-ofcare sorafenib therapy lack effective treatment options. Nivolumab
is a fully human IgG4 mAb inhibitor of the programmed death-1 (PD1) receptor that demonstrated durable responses (median duration
of response [DOR], 9.9 mo; 9-mo overall survival [OS] rate, 74%) in
patients with advanced HCC in the dose-expansion phase of
CheckMate 040 (NCT01658878; Melero et al, 2017). Here we
present survival, durability of response, and safety data by etiology
with extended follow-up in sorafenib-experienced patients with
advanced HCC in the dose-expansion phase of the CheckMate 040
study.
Methods: Patients who were HCV- or HBV-infected or uninfected
(uninf) and were previously treated with sorafenib received
nivolumab 3 mg/kg Q2W. Primary endpoint of the dose-expansion
phase was objective response rate (ORR) using RECIST v1.1 by blinded
independent central review (BICR). Other key endpoints included
DOR, OS, and efficacy by tumor-cell programmed death-ligand 1 (PDL1) expression.
Results: Of 145 sorafenib-experienced patients (HCV, n = 30; HBV, n =
43; uninf, n = 72), 132 (91.0%) progressed on sorafenib, and 12 (8.3%)
were intolerant. Median follow-up was 12.9 mo. Overall ORR (BICR)
was 14.5% (HCV, 20.0%; HBV, 14.0%; uninf, 12.5%); 15/21 responses
(71.4%) were ongoing (Table). Median DOR was not reached; 8/21
responders had DOR ≥12 mo. Median OS was 16.7 mo (median OS
was not reached in the HCV and HBV cohorts; Table) and the 12-mo
OS rate was 59.9%. Responses occurred regardless of tumor-cell PD-L1
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expression. On-treatment viral kinetics will be presented. Overall,
grade 3/4 treatment-related AEs (TRAEs) occurred in 16.6% of patients
(HCV, 30.0%; HBV, 9.3%; uninf, 15.3%). Grade 3/4 TRAEs of ALT/AST
elevations occurred in 2.1% to 2.8% of patients overall and were
typically reversible with established algorithms. Nivolumab demonstrated a manageable safety profile consistent with that reported in
other tumor types.
Conclusions: Nivolumab demonstrated durable responses with longterm survival and manageable safety in sorafenib-experienced
patients with advanced HCC with or without chronic viral hepatitis.
Table: Efficacy by etiology
N=145
HCV
(n=30)
a,b

HBV
(n=43)

Uninfected
(n=72)

6 (20.0)
6 (14.0)
ORR, n (%)
CR
1 (3.3)
1 (2.3)
PR
5 (16.7)
5 (11.6)
SD
9 (30.0)
14 (32.6)
PD
11 (36.7)
22 (51.2)
Not evaluable
4 (13.3)
1 (2.3)
a
6
6
DOR, N
Median (95% CI), mo NR (3.2–NE)
NR (8.3–NE)
DOR ≥6 mo, n (%)
5 (83.3)
6 (100)
DOR ≥12 mo, n (%)
3 (50.0)
3 (50.0)
OS
Median (95% CI), mo NR (11.2–NE)
NR (9.3–NE)
12-mo OS rate
67.1 (46.2–81.4) 55.6 (39.6–69.0)
(95% CI), %

9 (12.5)
0
9 (12.5)
37 (51.4)
23 (31.9)
3 (4.2)
9
NR (5.6–NE)
8 (88.9)
2 (22.2)
16.7 (11.3–NE)
59.7 (47.4–70.0)

NR, not reached; NE, not estimable.
a
RECIST v1.1; investigator-assessed ORRs: HCV, 26.7%; HBV, 14.0%; uninf, 19.4%.
b
mRECIST ORRs (BICR): HCV, 30.0%; HBV, 18.6%; uninf, 13.9%.

GS-011
Multicenter prospective randomized controlled trial comparing
propranolol, endoscopic band ligation, and combination
therapy for the primary prophylaxis variceal bleeding in
patients with liver cirrhosis
Y.S. Seo1, M.Y. Kim2, H.J. Yim1, H.S. Kim3, S.G. Kim3, S.Y. Park4, B.I. Kim5,
J.Y. Park6, H. An1, S.K. Baik7, Y.S. Kim3, W.Y. Tak4, K.-H. Han6,8,
S.H. Um1,8. 1Korea University College of Medicine, Seoul; 2University
Wonju College of Medicine, Wonju; 3Soonchunhyang University College
of Medicine, Cheonan; 4Kyungpook National University School of
Medicine, Daegu; 5Sungkyunkwan University College of Medicine,
Kangbuk Samsung Hospital; 6Yonsei University College of Medicine,
Seoul; 7Yonsei University Wonju College of Medicine, Wonju;
8
Liver Cirrhosis Clinical Research Center, Seoul, South Korea
E-mail: gandorie@gmail.com
Background and Aims: Current practice guidelines recommend
beta-blockers or endoscopic band ligation (EBL) for primary
prophylaxis of bleeding from esophageal varices (EVs). However,
the role of combination of beta-blockers plus EBL in the primary
prophylaxis of bleeding from EVs is still unclear. This study was
performed to compare propranolol (PPL), EBL, and PPL plus EBL in the
primary prophylaxis of EV bleeding in cirrhotic patients with highrisk EVs.
Methods: A total of 260 patients with high-risk varices were
randomized to be treated with PPL alone (group 1, n = 86), EBL
alone (group 2, n = 86), or PPL plus EBL (group 3, n = 87). In groups 1
and 3, PPL was started with dosage of 20 mg twice daily and
increased until reduction of heart rate to 55 beats/min or 25%
reduction from baseline. EBL was performed at 4-week interval until
EVs were eradicated in groups 2 and 3. The primary endpoint of this
study was EV bleeding within 2 years.
Results: Age was 53.4 ± 8.7 years and 190 patients (72.5%) were men.
Child-Pugh grades were A, B, and C in 131 (50.0%), 117 (44.7%), and 14
(5.3%) patients, respectively, and size of EVs were F2 and F3 in 146

(55.7%) and 116 (44.3%) patients, respectively. Baseline characteristics
were comparable among three groups. Target heart rate was achieved
in 76.7% and 78.7% in groups 1 and 3, respectively (P = 0.762), and EV
eradication by EBL was achieved in 82.8% and 85.4% in groups 2 and 3,
respectively (P = 0.633). EV recurrence after EV eradication was
significantly higher in group 2 compared to group 3 (P = 0.004).
Bleeding from EVs occurred in 10.7% of all enrolled patients. Two-year
EV bleeding rate was comparable between groups 1 and 2 (14.0% vs.
14.9%, P = 0.796), while it was significantly lower in group 3 (3.4%;
group 1 vs. group 3, P = 0.013; group 2 vs. group 3, P = 0.007). The 2year mortality rate was 8.8% in all enrolled patients and it was
comparable among three groups (9.0% in group 1, 6.9% in group 2, and
10.1% in group 3).
Conclusions: Combination of PPL plus EBL was more effective in the
primary prophylaxis for EV bleeding in cirrhotic patients with highrisk EVs. In addition, combination therapy was more effective in the
prevention of EV recurrence after EV eradication by EBL. These results
suggest that combination of PPL plus EBL could be recommended as
the first-line therapy for primary prophylaxis in cirrhotic patients
with high-risk EVs.

Liver immunology
PS-055
Mucosal-associated invariant T cells are significantly decreased
and exhausted in patients with autoimmune liver disease, but
promote primary hepatic stellate cell proliferation
K. Schölzel1,2, K. Rombouts1, M. Rosselli1, F. Saffioti2, D. Roccarina2,
A. Marshall2, D. Thorburn2, M. Pinzani1,2. 1Institute for Liver and
Digestive Health, University College London; 2Department of Hepatology,
Royal Free London NHS Foundation Trust, London, United Kingdom
E-mail: katrin.schoelzel.13@ucl.ac.uk
Background and Aims: Mucosal- associated invariant T (MAIT)
cells are innate-like T cells that are abundant in peripheral blood
and particularly enriched in the liver. Alterations in MAIT cell
frequency/function have been linked with autoimmune conditions.
Autoimmune liver diseases (AILD), such as primary sclerosing
cholangitis (PSC), primary biliary cirrhosis (PBC) and autoimmune
hepatitis (AIH), result in immune-mediated liver damage, characterized by liver fibrosis, driven by hepatic stellate cells (HSCs). In this
study, we addressed the question whether MAIT cells are altered in
patients with AILD and if interactions between MAIT cells and HSCs
play a role for the development of liver fibrosis.
Methods: MAIT cells were isolated from peripheral blood and liver of
patients with AILD or healthy controls (HC) and stimulated with
PMA/Ionomycin for 16 hours, or with different combinations of IL-1b,
IL-12 and IL-18 for 24–72 hours. Intracellular cytokine expression was
measured by flow cytometry. Moreover, proliferation of HSCs cocultured with MAIT cells was assessed by BrdU assay.
Results: The number of MAIT cells in peripheral blood and liver tissue
was significantly decreased in patients with PSC, PBC and AIH, and
the decline of MAIT cells negatively correlated with the fibrosis stage
in patients, assessed by transient elastography. Moreover, IFNg
production was impaired in MAIT cells from patients with AILD, and
ex vivo expression of activation and exhaustion markers, such as CD38,
HLA-DR and CTLA-4 was markedly higher in MAIT cells from AILD
patients, compared to HC. In addition, IFNg production by MAIT cells
from AILD patients could specifically be evoked by IL-12 + IL-18 +/− IL1b. Repetitive stimulation with these cytokines resulted in a decline of
IFNg production and increase of exhaustion marker expression.
Notably, repetitive stimulation with IL-12 stimulated expression of
IL-17A, a pro-fibrogenic cytokine, in MAIT cells from both patients
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with AILD and HC. Moreover, proliferation of primary human HSCs
was significantly induced when co-cultured with MAIT cells.
Conclusions: Here, we show that MAIT cells are significantly reduced
in peripheral blood and liver tissue in patients with AILD, and show
an exhausted phenotype, likely resulting from chronic activation.
Repetitive IL-12 stimulation significantly provoked IL-17A production
of MAIT cells and MAIT cells were able to promote primary human
HSC proliferation. Therefore, MAIT cells might contribute to the
development of fibrosis in AILD and represent a novel therapeutic
target.
PS-056
Mucosal-associated invariant T cells are functionally impaired
during chronic liver diseases and promote fibrosis
P. Hegde1,2, E. Weiss1,3, J. Wan1, V. Paradis1,4, P.-E. Rautou5, M. Mabire1,
G. Ferrere1, A. Gupta1, P. Letteron1, B. Kiaf6, A. Toubal6, R. Moreau1,5,
A. Lehuen6, S. Lotersztajn1,2. 1INSERM UMR-1149, Centre de Recherche
sur l’Inflammation, 75018; 2Sorbonne Paris Cité, Laboratoire d’Excellence
Inflamex, Faculté de Médecine, Site Xavier Bichat, Université Paris
Diderot, Paris; 3Département d′Anesthésie et Réanimation, Hôpital
Beaujon, Assistance Publique-Hôpitaux de Paris; 4Département de
Pathologie, Hôpital Beaujon, Assistance Publique-Hôpitaux de Paris;
5
Département Hospitalo-Universitaire (DHU) UNITY, Service d′
Hépatologie, Hôpital Beaujon, Assistance Publique-Hôpitaux de Paris,
Clichy; 6Institut Cochin, Inserm, U1016, CNRS UMR 8104, université
Paris-Descartes, Paris, France
E-mail: pushpa.hegde@inserm.fr
Background and Aims: Persistent chronic inflammation is a
driving force of chronic liver disease progression to fibrosis. Cells of
innate and adaptive immune system play a key role during this
process by interfering with the functions of fibrogenic cells. MucosalAssociated Invariant T (MAIT) cells are unconventional T cells
characterized by the invariant TCR-chain, Vα7.2 in humans (Vα19 in
mice) and restricted by the non-classical MHC-1b molecule, MR1.
Given their involvement in the pathogenesis of various infectious,
autoimmune and inflammatory diseases we hypothesize that MAIT
cells may be involved in immune-dysfunction associated with liver
fibrosis.
Methods: Frequency of CD161hi Vα7.2+ MAIT cells was analyzed in
PBMC from patients with decompensated (n = 38), compensated
alcoholic cirrhosis (n = 4) and NASH related cirrhosis (n = 3) in
comparison with healthy donors (n = 33) by FACS. Functional
relevance of MAIT cells was studied in mice deficient (MR1−/−) or
enriched (Vα19TCRTg) in MAIT cells, following chronic challenge with
CCl4 or bile duct ligation. Interactions between human MAIT cells and
human hepatic myofibroblasts (HMF) were studied in in vitro coculture experiments.
Results: MAIT cell frequency was reduced in PBMC from alcoholic
and non-alcoholic cirrhotic patients. Moreover, peripheral MAIT
cells from cirrhotic patients displayed an activated phenotype with
up-regulation of CD25 and CD69, and produced higher levels of
intracellular IL-17 and granzyme B. In the liver, despite a significant
reduction in frequency, MAIT cells preferentially accumulated along
the fibrotic septa and displayed an activated phenotype compared to
those from healthy livers. Following chronic administration of CCl4, or
bile duct ligation, Vα19TCRTg mice showed exacerbated fibrosis and
accumulation of fibrogenic cells, while MR1−/− mice were resistant.
Profibrogenic properties of MAIT cells were related to mitogenic
effects on HMF, as demonstrated in co-culture experiments. HMF
expressed MR1, and MAIT cell-induced proliferation of HMF was
reduced by an anti MR1 antibody.
Conclusions: Our data demonstrate a novel profibrogenic role of
MAIT cells in the liver, via direct MR1-dependent interaction with
hepatic myofibroblasts.
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PS-057
Isolation and characterisation of hepatic progenitor cells from
human alcoholic livers identify a new player: IL-17A
A. Ceulemans1, S. Verhulst2, M. Van Haele1, L. van Grunsven2,
T. Roskams1. 1Translational Cell & Tissue Research Group, Imaging and
Pathology, KU Leuven, Leuven; 2Liver Cell Biology Lab, Basic Biomedical
Sciences, Vrije Universiteit Brussel, Brussels, Belgium
E-mail: an.ceulemans@kuleuven.be
Background and Aims: Hepatic progenitor cells (HPCs) are small
cells with a relative large oval nucleus and a scanty cytoplasm
situated in the canals of Hering. Phenotypically, HPCs express both
markers of (immature) hepatocytes (e.g. alpha-fetoprotein) and
markers of cholangiocytes (e.g. cytokeratin K7 and K19). The
mechanisms facilitating proliferation and differentiation of human
HPCs are still poorly understood. In this study, we aimed to
characterise human HPCs through isolating and comparing, on both
protein and RNA level, HPC-enriched cell populations from adult
human liver tissue using different isolation methods.
Methods: Fresh human liver tissue was collected from alcoholic
steatohepatitis explant livers and HPC-enriched cell populations
were obtained via three different isolation methods: side population
(SP) which is based on the cell′s efflux capacity of Hoechst-33342
and isolation based on the membrane markers EpCAM and TROP-2.
FACS-sorted cells and whole liver extracts were evaluated at
both protein level (immunohistochemical staining) and RNA level
(RNA sequencing). Pathway analysis was performed using Ingenuity
Pathway Analysis.
Results: Immunohistochemical evaluation of the isolated fractions
indicated the enrichment of HPCs in the SP, EpCAM-positive and
TROP-2-positive cell populations. Pathway analysis of the RNA
sequencing data from the different isolated HPC fractions shows an
enrichment and activation of known HPC pathways like the Wnt/
beta-catenin pathway, but also a pathway thus far not linked to HPC
activation: IL-17A signalling. Upregulation of downstream targets like
IL-8, CXCL1 and CCL20 indicate activation of the IL-17A pathway in
HPCs. Interestingly, chemoattractants like IL-23A and IL-1b are
upregulated in HPCs, possibly to recruit and activate IL-17A
producing cells in the liver. IL-17A has already been linked with
fibrogenesis through activation of stellate cells and with inflammation through inducing the production of immune cell chemoattractants. Upregulation of TGFbeta, VEGF, IL6 and PDGFB in HPCs is
correspondent with the known link of IL-17A with fibrogenesis.
Conclusions: Our analysis indicates an important role for IL-17A
signalling during HPC activation, associated fibrogenesis and inflammation in human alcoholic liver disease.
PS-058
Inhibition of IL-1b/STAT3/β-catenin-dependent stimulation of the
CXCL10/CXCR3 axis prevents macrophage recruitment and
progression of the disease in Pkhd1del4/del4 mice, a model of
congenital hepatic fibrosis
E. Kaffe1, F. Pellegrino1, V. Mariotti1, L. Fabris2, M. Cadamuro3,
M. Amenduni1, R. Fiorotto1, M. Strazzabosco1, C. Spirli1. 1Internal
Medicine, Section of Digestive Diseases, Yale University, New Haven, CT,
United States; 2Molecular Medicine, University of Padova, Padova;
3
Medicine and Surgery, University of Milano-Bicocca, Milan, Italy
E-mail: carlo.spirli@yale.edu
Background and Aims: Congenital Hepatic Fibrosis (CHF) is a genetic
disease characterized by biliary dysgenesis and progressive portal
fibrosis, caused by mutations in the PKHD1 gene, encoding for the
ciliary protein fibrocystin. Fibrocystin-defective (FPC) cholangiocytes
isolated from Pkhd1del4/del4 mice, secrete several chemokines and
cytokines, including CXCL10, that are able to recruit M2 fibrogenic
macrophages nearby the liver cysts and trigger the fibrogenic process.
In FPC-defective cells, β-catenin is upregulated because of its cAMP/
PKA-mediated Ser675-phosphorylation. Inhibition of β-catenin signaling significantly reduces CXCL10 gene expression and secretion.
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However, the relationship between β-catenin and CXCL10 in FPC
cholangiocytes as well as the relevance of CXCL10 in the progression
of the disease remains unclear.
Methods: WT and FPC cholangiocytes were treated with inhibitors or
siRNA of intracellular signaling. Secretion and gene expression of
CXCL10 were evaluated by ELISA and RT-PCR, respectively. Pkhd1del4/
del4
mice were treated with the CXCR3 antagonist AMG-487 (5 mg/
Kg/day) for three months.
Results: FPC-cholangiocytes, both in vitro and in vivo (LCM
microscope), showed increased pro-IL-1β expression and IL-1β
secretion, and an activated inflammasome (increased caspase 1 and
Nrlp3). Administration of IL1-ß to FPC-cholangiocytes strongly
upregulated the production of CXCL10, through a JAK/STAT-dependent pathway (JAK inhibitor I; 10 μM). Inhibition of β-Catenin (by ICG001; 10 μM and by siRNA) and of cAMP signaling (by PKA inhibitor
14–22 amide; 1 μM), significantly reduced CXCL10 gene expression
and secretion following IL1-ß. Furthermore, as assesses by Western
blot, immunofluorescence and FACS analysis, β-catenin inhibition
prevented the nuclear translocation of pSTAT3(Tyr705) indicating that
β-catenin signaling is necessary for STAT3-dependent CXCL10 gene
transcription. Finally, in Pkhd1del4/del4 mice, inhibition of CXCR3, the
cognate receptor of CXCL10, significantly reduced macrophage
infiltration (CD45+ cells), cyst growth (K19+ area), spleen size and
liver fibrosis (Sirius red).
Conclusions: In FPC-defective cholangiocytes, an increased production and secretion of IL1ß is responsible for β-catenin and STAT3dependent secretion of CXCL10. In vivo experiments show that this
mechanism is of pathophysiological relevance, as targeting the
CXCL10/CXCR3 axis prevents the recruitment of macrophages and
halts the progression of the disease.
PS-059
Disruption of tumour necrosis factor-alpha receptor 1 signalling
pathway increases interleukin-1 beta levels, exacerbates liver
insulin resistance and apoptosis during a high fat diet
F. Lambertucci1, A.S. Arboatti1, M.G. Sedlmeier1, E. Roggero2,
A.D. Quiroga1, C.E. Carnovale1, D.E. Frances1, M.T. Ronco1. 1Physiology,
Instituto de Fisiología Experimental (IFISE-CONICET); 2Immunology,
Instituto de Inmunología Clínica y Experimental de Rosario
(IDICER-CONICET), Rosario, Argentina
E-mail: flalambertucci@hotmail.com
Background and Aims: Obesity-associated hepatic sustained inflammation may increase the susceptibility of hepatocytes to apoptotic
cell death and therefore exacerbate liver damage. Chemokines, as
TNF-alpha and interleukin (IL) 1-beta, play pivotal roles in the
recruitment of immune cells at sites of inflammation and in the
development of insulin resistance. Given the lack of studies in hepatic
tissues about the role of tumour necrosis factor-alpha receptor 1
(TNFR1) in the context of obesity and insulin resistance, the aim of
this study was to determine if TNFR1-dependent pathways affects
insulin sensitivity through increased levels of IL-1beta and its
association with liver inflammation induced-apoptosis.
Methods: C57BL/6J wild type (WT) and knockout C57BL/6Tnfrsf1atm1Imx/J (KO) mice (n = 6) were fed with regular chow diet
(CHOW) or a 40% high-fat diet (HFD) for 16 weeks. For hepatic insulin
signalling studies mice were intra peritoneal injected with insulin
(0.75 U/kg) 15 min before sacrifice. Liver was removed for histological
analysis, caspase 3 activity assay and Western Blot. Plasma determinations were realized by ELISA. For in vitro studies, cells were isolated
by perfusion with collagenase and analyzed by flow cytometry or
cultured for Western Blot assay.
Results: TNFR1 KO mice showed reduced body mass gain, adipose
tissue and had lower plasma insulin levels. Plasma IL-1beta
levels (HFD-WT = 189 pg/ml; HFD-KO = 1,078 pg/ml) and hepatic

membrane expression of its receptor (+40%) were increased in
HFD-KO ( p < 0.05). Liver insulin activation pathways showed a
decrease of P-AKT (−44%) and P-Insulin Receptor (−31%) and an
increase in mitochondrial Bad (+181%) proteins expression in HFD-KO
versus HFD-WT( p < 0.05), these in vivo results were corroborated in
vitro by culture of isolated hepatocytes. In this regard, we analyzed
liver inflammation and apoptosis. Histology analysis evidenced
severe lobular inflammation in HFD-KO. Liver plasma membrane
showed increased TLR4 immunoblot expression (+60%) and macrophages content evaluated by flow cytometry of isolated nonparenchymal cells (F4/80+ cells; HFD WT = 2.9%, HFD-KO = 11.5%) in
HFD-KO compared to HFD-WT mice ( p < 0.05). Hepatic apoptosis was
increased in HFD-KO mice: Apoptotic index (+143%) and Caspase 3
activity (a.u.): HFD-WT = 2,039 ± 495; HFD-KO = 35,000 ± 17,100;
( p < 0.05).
Conclusions: Based on these results, we suggest a deleterious role of
IL-1beta raised levels associated to HFD-hepatic inflammation,
exacerbated liver insulin resistance and apoptosis in mice lacking
TNFR1.
PS-060
C5a receptor blocking in TLR4 mutant C3H/HeJ mouse extensively
hampers the liver regeneration process
R. Faiyaz1, B. Mallard1, M. Muhamad1, N. Leonard1, A. Wheatley1.
1
Physiology, NUI Galway, Galway, Ireland
E-mail: rahiman.faiyaz@nuigalway.ie
Background and Aims: Following liver resection, gut derived LPS
triggers signalling via the LPS/TLR4 and Complement pathways,
leading to the initiation of liver regeneration. Complement activation
leads the generation of inflammatory mediators, C3a and C5a. These
anaphylatoxins may contribute to the early priming stages of hepatocyte proliferation and therefore regulation of cytokine release and
consequent induction of transcription factors required for regeneration. In the current investigation, we compared the effect of C5areceptor blockade on liver regeneration after 70% partial hepatectomy
(PH) in wildtype C3H/HeN (HeN) and the tlr4 mutant HeJ mice.
Methods: 8–12 week old HeN and HeJ mice received either a specific
C5aR-antagonist PMX53 (1 mg/kg i.p.), or vehicle 45 min prior to undergoing 70% PH and daily until sacrifice (n = 6 per group). Post
euthanasia, blood and liver tissue was harvested. Plasma TNF-α and IL-6
levels were measured by magnetic bead ELISA. Hepatocyte proliferation was quantified by counting mitotic figures and by Ki67
immunohistochemistry. Transcription factor STAT3 and cell cycle gene
Cyclin D1 mRNA levels in regenerating liver were quantified by RT-PCR.
Results: The HeJ mice showed delayed regeneration compared to the
HeN mice. PMX53 treatment further decreased liver mass restoration,
Ki67 positive nuclei and mitotic figures. In the HeJ mouse, the
treatment highly abrogated liver restoration by day 7. Plasma IL-6 and
TNF-α were elevated at 3 hours post PH in both strains, with and
without PMX53. However, in HeJ mice and both strains of treated
mice, the elevation was suppressed compared to untreated HeN.
STAT3 and Cyclin D1 expression peaked at day 3 and day 2 respectively
in both strains of mice. HeJ mice showed significantly lower ( p <
0.001) levels of both these genes with or without treatment than HeN.
Conclusions: Liver regeneration was suppressed in TLR4 mutant HeJ
mice compared with control HeN mice. C5a blockade further reduced
the regeneration response. In the HeJ mouse, little restoration of liver
mass had occurred by 7 days. This reduced regenerative response is
coupled to suppression of cytokine production and reduced expression of key cell cycle genes and transcription factors. Our results show
that simultaneous lack of functional TLR4 and Complement signalling
highly inhibits liver regeneration. This indicates that TLR4 and
Complement might contribute equally to the signalling necessary
to initiate liver regeneration.
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Figure: (abstract: PS-060)

PS-061
The expression of microRNA-155 in inflammatory cells determine
liver injury
D. Blaya1,2,3, B. Aguilar-Bravo1,2,3, L. Perea1,2,3, J. Vallverdu1,2,3,
M. Coll1,2,3, I. Graupera1,2,3, J. Caballeria1,2,3, P. Gines1,2,3,
P. Sancho-Bru1,2,3. 1IDIBAPS; 2Liver Unit, Hospital Clinic; 3CIBEREHD,
Barcelona, Spain
E-mail: dblaya@clinic.ub.es
Background and Aims: MiR-155 has been described to be involved in
immune and inflammatory diseases. We previously showed that
expression of miR-155 is increased in liver tissue of alcoholic hepatitis
patients. Moreover, miR-155 was shown to be associated with fibrosis
and steatohepatitis. However, the mechanisms involved in miR-155
regulation of liver injury are largely unknown. We aimed to unveil the
role of mir-155 in acute and acute-on chronic liver injury.
Methods: MiR-155 was evaluated by qPCR in human liver samples of
Alcoholic Hepatitis (AH), Alcoholic liver disease-cirrhosis (ALD-CH),
Virus C Hepatitis (VCH) and Autoimmune Hepatitis (AIH). Liver injury
models (i.e. acetaminophen (APAP) and Concanavalin A (ConA)) were
performed in wild type (wt) and miR-155−/− deficient mice. MiR155−/− mice were transplanted with bone marrow cells from wt
animals and after immune reconstitution liver injury was induced
by ConA injection.
Results: Patients with AH, ALD-CH, HCV and particularly in AIH have
a marked over-expression of miR-155 in liver tissue. However,
S38

expression of miR-155 was reduced in peripheral blood mononuclear
cells of AH patients. ConA but not APAP induced an important
increase in miR-155 liver expression in wt mice. Interestingly, while
deficiency of miR-155 aggravated liver damage in both injury models,
this increase was only significant in ConA treatment. ConA induced an
increase of transaminases (AST, ALT and LDH) and expression of proinflammatory cytokines (Cxcl1, 5,9, 10, 11, Ccl2, 20, Icam1) in MiR155−/− mice as compared to wt. Importantly, these animals showed a
significant decrease in the recruitment of CD4+CXCR3+ cells but
no changes in CD4+, CD8+, infiltrating monocytes and NKT cells. In
order to evaluate the impact of miR-155 deficiency in inflammatory
cells, wt bone marrow was transplanted into miR-155−/− mice.
Interestingly, miR-155−/− mice transplanted with wt bone marrow
reverted the effect of ConA on miR-155−/−, showing a significant
decrease in liver injury as assessed by serum transaminases and
expression of proinflammatory cytokines.
Conclusions: During liver injury, expression of miR-155 is altered in
both liver tissue and circulating inflammatory cells, thus regulating
liver damage and inflammatory cell recruitment. Our results suggest
that the level of expression of miR-155 in hematopoietic cells
determine liver injury, and therefore, maintaining miR-155 expression in inflammatory cells might be a potential therapeutic strategy
to mitigate acute liver injury.
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PS-062
Direct activation of Nlrp3 inflammasome in hepatic stellate cells
leads to upregulation of fibrotic markers
M.E. Inzaugarat1, M.D. McGeough2, T.M. Holtmann1, M. Frissen1,
C.D. Johnson2, H.H. Hoffman2, A.E. Feldstein2, C. Trautwein1,
A. Wree1,2. 1Department of Internal Medicine III, RWTH University
Hospital Aachen, Aachen, Germany; 2Department of Pediatrics,
University of California San Diego, La Jolla, California, United States
E-mail: minzaugarat@ukaachen.de
Background and Aims: NLRP3 inflammasome activation has been
demonstrated to play a key role in development of liver fibrosis.
However, the exact mechanisms involved in NLRP3-induced fibrosis
are not fully understood. Thus, our Aim was to test the hypothesis that
the NLRP3 inflammasome in hepatic stellate cells (HSCs) can directly
regulate their own activation and contribution to liver fibrosis.
Methods: Primary HSCs isolated from C57BL/6 WT and Nlrp3
knockout mice were incubated with NLRP3 inflammasome inducers,
LPS (1 μg/ml, over 3 h) and ATP (5 mM, over 1 h). Additionally, HSCs
were isolated from Nlrp3 L351PneoR knock-in mice on a C57BL/6
background which had been crossed to C57BL/6.Cg-Tg(Cre/Esr1)–
Estrogen Receptor Cre (CreT) mice allowing for global temporal
control of inflammasome activation. In this case, the Nlrp3
inflammasome was induced in vitro in cultured primary HSCs via
4OH-tamoxifen treatment. Activation of the NLRP3 inflammasome
and fibrotic markers were assessed via fluorescent imaging techniques, ELISA and qPCR analysis.
Results: Cultured WT HSCs displayed increased Nlrp3 and IL1b mRNA
levels after LPS as well as LPS and ATP stimulation. Moreover, mature
IL1b was found to be augmented only after treatment with LPS and
ATP in cultured WT HSCs as determined by ELISA assays and
immunofluorescence staining. This NLRP3 inflammasome activation
was accompanied by an upregulation of alpha smooth muscle actin
(aSMA), connective tissue growth factor (CTGF) and collagen 1 mRNA
levels when WT HSC were incubated with LPS as well as LPS and ATP.
Immunofluorescence confirmed a higher aSMA expression only after
LPS and ATP treatment. In addition, hypoxia inducible factor-(HIF)-1
alpha mRNA levels were upregulated after LPS as well as LPS and ATP
stimulation. Interestingly, cultured Nlrp3 knockout HSCs failed to
upregulate IL1b, HIF-1 alpha or any fibrotic markers after either LPS or
LPS and ATP treatment. Furthermore, Nlrp3 L351P CreT HSCs displayed
elevated aSMA, CTGF, and Coll1a mRNA levels after 24 h 4OHtamoxifen incubation, which was confirmed by aSMA immunofluorescence. Also, HIF-1 alpha mRNA levels were upregulated after
tamoxifen treatment in Nlrp3 L351P CreT HSCs.
Conclusions: Taken together, our results highlight an important role
of the NLRP3 inflammasome in the activation of hepatic stellate cells
and potentially, in the development of liver fibrosis.
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Background and Aims: In patients with decompensated cirrhosis,
second generation DAAs can lead to a remarkable clinical improvement allowing delisting of 1 patient out of 5. To date the long-term
risks of death, further re-deterioration and development of HCC
after delisting, have not been described. This study explored the
mid-termclinical effects of DAA in patients that could be delisted due
to clinical improvement and their outcome after delisting.

Liver transplantation: Clinical and
experimental
PS-063
Delisting of liver transplant candidates with chronic hepatitis C
virus infection after viral eradication: outcome after delisting:
a European study
L.S. Belli1, M. Berenguer2, P.A. Cortesi3, R. Facchetti4, M. Strazzabosco5,
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G. Berlakovich15, S. Monico10, C. Vinaixa16, W. Polak17, C. Duvoux18.
1
Hepatology and Gastroenterology, Niguarda Hospital, Milan, Italy;
2
Hepatology& Liver Transplantation Unit, Hospital Universitari I
Politec̀ nic La Fe, University of Valencia & Ciberhed Hospital Universitari I
Politec̀ nic La Fe, University of Valencia & Ciberhed, Valencia, Spain;
Journal of Hepatology 2017 vol. 66 | S33–S62

S39

ORAL PRESENTATIONS
Methods: Between February 2014 and June 2015, 142 patients listed
for decompensated cirrhosis without HCC were treated with DAA.
Delisted patients were prospectively followed up until October,
31st 2016, with regular visits, liver function tests and abdominal
ultrasounds.
Results: Thirty-four of 142 (23.9%) patients were delisted due to
clinical improvement. Median (IQR) follow up from start of therapy
was 111 weeks (98–125) while median follow up from delisting was
58 weeks (22–80). Median MELD and Child-Pugh score at start of DAA
therapy were 14 (IQR: 11–15) and 9 (IQR: 8–10) respectively. The
same scores improved over time and were 9.5 (IQR: 8–11) and 6
(IQR5–6) 78 weeks afterwards (Figure 1). To date all 34 delisted
patients are alive and 2 (5.8%) were relisted for clinical redecompensation. Their MELD score at relisting were 16 and 15.
Another patient with difficult to treat ascites is under evaluation for
TIPS or relisting. Overall, 3 patients (3/34 = 8.8%) did not show a
durable clinical improvement after DAAs. No patient had to be
relisted for occurrence of HCC. Of the other 108 patients, 8 were
inactivated due to clinical improvement after DAA but not delisted.
Reasons for not delisting were: incomplete reversal of signs of
decompensation (5 patients), viral relapse requiring retreatment (1
patient) occurrence of HCC (1 patient), suspicion of HCC (1 patient).
Conclusions: After a median follow up of 58 weeks from delisting,
the outcome of delisted patients is favourable since only 3 patients
(8.8%) had to be relisted or considered for relisting and no patient
developed HCC to date. Longer follow up are needed to confirm these
preliminary positive outcomes.
PS-064
Donor specific antibodies are associated with higher
inflammatory activity, more fibrosis and higher expression of
rejection associated transcripts in human liver allografts with
subclinical rejection
A. Höfer1,2, M. Verboom3, M. Hallensleben3, B. Hartleben4, D. Jonigk4,
J. Schlue4, F. Lehner5, S. Hübscher6, M.P. Manns1, E. Jaeckel1,2,
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Background and Aims: Subclinical rejection (SCR) is a common
finding in protocol biopsies after liver transplantation and has a good
medium-term prognosis even if left untreated. We recently found
hints for an intrahepatic regulation of cytotoxic T cells by regulatory
T cells (Treg) in SCR. However, the role of donor-specific antibodies
(DSA) has not been investigated in detail in this setting.
Methods: We included all hepatitis C negative patients from our
protocol biopsy program. Biopsy proven rejection with liver enzymes
(ALT, AST, AP) >2 × upper limit of normal (ULN) was defined as acute
cellular rejection (ACR), and with liver enzymes ≤2 × ULN as SCR. No
histological rejection (NHR) was defined as RAI < 2, and normal liver
enzymes. RT-PCR was performed on tissue obtained from 90 liver
biopsies using published panels with 90 genes for rejection,
endothelial cell activation, operational tolerance, T cell exhaustion
and immune regulation markers. DSAwere detected with bead assays.
Results: On the transcriptional level SCR biopsies were more
related to NHR than to ACR biopsies in a cluster analysis of RT-PCR
results ( p < 0.05 and q < 0.08). It is interesting that the levels of GARP,
a marker for activated Treg, but not of FOXP3, the Treg lineage marker,
were higher in grafts with SCR compared ACR.
DSAs were found in paired blood samples from 22/88 (25.0%) patients
with biopsies showing SCR, 4/42 (9.5%) with NHR and 18/85 (21.2%)
with ACR, while the overall DSA rate was 21.8% (75/343). The DSA+
SCR biopsies had significantly higher scores for the RAI, interface
hepatitis and central perivenulitis as well as more portal and
S40

perisinusoidal fibrosis compared to DSA- SCR biopsies. Additionally
the expression of mostly rejection and endothelial activation
associated transcripts was higher in DSA+ SCR biopsies.
No DSA+ liver biopsy showed positive C4d staining with our local
protocol. Nonetheless, 8/88 (9.1%) of SCR biopsies fulfilled the 2016
Banff criteria for possible chronic antibody mediated rejection (AMR).
The gene expression analysis of these possible AMR biopsies is
currently ongoing.
Conclusions: SCR is transcriptionally more related to biopsies
without rejection. This is in line with the good clinical prognosis of
untreated SCR. However, the appearance of DSA seems to identify SCR
biopsies with more inflammation and fibrosis. The combination of
SCR in biopsies with DSA positivity might therefore identify patients
with more pronounced graft inflammation, which might require a
change in immunosuppression.
PS-065
Changes in brain integrity underlying cognitive and functional
recovery following liver transplantation plateaus after six months
V. Ahluwalia1, J. Wade1, J.L. Steinberg1, M. White1, A. Fagan1,
D. Ganapathy1, F.G. Moeller1, J.S. Bajaj1. 1Virginia Commonwealth
University, Richmond, United States
E-mail: jasmohan@hotmail.com
Background and Aims: Cognitive improvement after liver transplant
(LT) is variable and is often found within 6 months. The linkage
between evolving cognitive changes and brain integrity after 6
months post-LT is unclear. The aim was to define the temporal course
of cognitive, quality of life and multi-modal brain MRI [Functional
MRI (fMRI), MR spectroscopy (MRS) diffusion tensor imaging (DTI)]
up to one year post-LT.
Methods: Cirrhotic pts listed for LT underwent evaluation of quality
of life (Sickness Impact Profile, SIP), cognitive function (PHES) and
brain MRI pre-transplant, 6-month and 1-year post-LT. Brain MRI:
fMRI: Patients performed inhibitory control test (ICT); correct
inhibition to lures (CIL) contrasts were created. Voxel-wise group
paired comparisons were done between timepoints. MRS: Brain MRS
[(glutamine + glutamate (Glx), myoinositol (mI), Choline (Cho)] were
performed in the posterior gray matter (PGM) to assess ammoniaassociated changes. DTI: DTI studies white matter integrity. For DTI
analysis, Fractional Anisotropy (FA), Mean Diffusivity (MD),
Longitudinal Diffusivity (LD) were studied; MD/LD increase indicate
axonal recovery. The analyses of cognition, SIP and brain multi-modal
MRI parameters were performed between pre-LT, 6 months and
1-year post-LT.
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Results: 23 cirrhotics (56 years, MELD 30, 8 for HCC) were tested at all
three visits (4 ± 3 months pre, 6 ± 2 months post and 12 ± 3 months
post). None of the subjects were re-transplante and were controlled on
stable doses of calcineurin inhibitors. PHES scores significantly
improved between pre and 6 months ( p = 0.005) without significant
change beyond that ( p = 0.13, PHES median pre: −4, 6 months: −1, 1
year: −0.6). This trend was also seen with SIP total scores ( pre: 21, 6
months: 15, 1 year: 12, p = 0.03 between pre/6 mth and p = 0.3
between 6 month/1 year). FMRI metrics improved 6 months post LT
and then remained unchanged at 1 year post LT except for brain
activation (Figure). MRS showed significant reduction in Glx ( pre 2.94,
6 m 2.33, 1 year 2.4) and higher mI (pre 0.35, 6 m 0.85, 1 yr 0.85) and
Cho ( pre 0.18, 6 m 0.22, 1 year 0.20) between pre and both post-LT but
not within 2 post-LT timepoints. DTI showed MD and LD increase in
posterior internal capsule and corpus callosum without change in FA
again between pre and both post-LT timepoints but not within them.
Conclusions: A significant improvement in fMRI, brain MRS and DTI
accompanies improved cognition and quality of life at 6 months postLT compared to baseline. However, further improvements plateau
beyond this time point and are largely maintained by the 1 year postLT timeframe.
PS-066
Steatotic donor livers are increasingly used with minimal effect
on graft survival
A. Kwong1, A. Mannalithara1, W.R. Kim1. 1Gastroenterology and
Hepatology, Stanford University, Stanford, United States
E-mail: allison.kwong@gmail.com
Background and Aims: Donor livers with >30% macrosteatosis have
been associated with diminished graft survival. As the shortage of
donor organs available for liver transplantation (LT) continues, more
steatotic livers may be utilized. The aim of this study was to describe
usage of steatotic livers in the United States (US) and to determine the
effect of steatosis on graft survival.
Methods: Relevant donor, procurement, and recipient variables were
extracted from the OPTN/UNOS database. All adult primary deceased
donor liver transplants from January 1, 2004 to December 31, 2014
were included in the analysis. The association between steatosis and
graft outcome was assessed by multivariable Cox proportional
hazards analysis, with adjustment for variables known to affect
graft survival.
Table: Multivariable Cox proportional hazards analysis for 1-year
graft survival
2004–2009

Recipient age
Macrosteatosis (30–60%)
Microsteatosis (30–60%)
Severe macrosteatosis (>60%)
Cold ischemia time
DCD liver

2010–2014

Hazard
Ratio

p-Value

Hazard
Ratio

p-Value

1.01
1.36
0.82
1.15
1.03
1.71

0.001
0.002
0.06
0.71
<0.001
<0.001

1.01
1.00
0.98
1.11
1.03
1.48

<0.001
0.98
0.87
0.69
<0.001
<0.001

Results: Of 57,035 adult primary LT recipients, a pre-transplant
liver biopsy was reported for 20,153 (35.4%) patients. During the
study period, utilization of steatotic livers increased – livers with
>30% macrosteatosis represented 1.1% of all transplants in 2004,
2.6% in 2009, and 3.4% in 2014. Corresponding figures for >30%
microsteatosis were 1.7%, 3.9%, and 4.9%, respectively. Severe
macrosteatosis (>60%) was reported in 153 (0.3%) transplants, and
severe microsteatosis (>60%) in 551 (1.0%). From 2004 to 2009, the
1-year unadjusted graft survival was 78.9% with macrosteatosis >30%
and 83.6% with microsteatosis >30%, compared to 84.0% with
macrosteatosis <30% ( p = 0.004) and 83.9% for microsteatosis <30%
( p = 0.84). In contrast, from 2010 to 2014, there was no apparent effect

( p = 0.39) of >30% macrosteatosis (87.3%) on 1-year survival,
compared to <30% macrosteatosis (88.3%). Multivariable proportional
hazards analysis showed increased risk of 1-year graft failure for
macrosteatotic (>30%) donor grafts from 2004 to 2009 (HR 1.35, p =
0.002), but no increased risk from 2010 to 2014 (HR 1.00, p = 0.97).
Conclusions: Use of steatotic livers in the US has increased over time,
without a corresponding increase in 1-year graft failure. While the
mechanism underlying the trend remains uncertain, current donor
selection practices appear to mitigate the adverse effects of steatotic
donor livers.
PS-067
De novo non-alcoholic steatohepatitis is associated with a fivefold long-term increased mortality in liver transplant recipients
S. Gitto1,2, F.D. Benedetto3, N.D. Maria1, G. Tarantino3, V. Serra3,
L. Maroni4, M. Cescon4, A.D. Pinna4, P. Andreone2, E. Villa1.
1
Department of Gastroenterology, Azienda Ospedaliero-Universitaria di
Modena and University of Modena and Reggio Emilia, Modena;
2
Department of Medical and Surgical Sciences, University of Bologna,
Bologna; 3Hepato-Pancreato-Biliary Surgery and Liver Transplantation
Unit, University of Modena and Reggio Emilia, Modena; 4General
Surgery and Transplant Unit, Sant’Orsola-Malpighi Hospital,
University of Bologna, Bologna, Italy
E-mail: stefanocarrara82@gmail.com
Background and Aims: Liver Transplant (LT) is a consolidated lifesaving therapy for acute liver failure and end-stage liver disease with
or without hepatocellular carcinoma. After LT, patients have high risk
of metabolic derangement due to immunosuppressive drugs and
increase of body weight. Aim of our study was to evaluate the impact
of metabolic diseases on cardiovascular (CV) and cancer risk and
long-term survival.
Methods: Follow-up data after 10 years of patients transplanted
between 2000 and 2005 in 2 Italian transplant centres were analysed.
De novo Non-Alcoholic Fatty Liver Disease (NAFLD) was defined by
imaging and Non-Alcoholic Steatohepatitis (NASH) by histology.
Chi-Square, Fisher’s exact and Kruskal Wallis tests were used for
categorical and continuous variables. Univariate and Multivariate
analysis by stepwise Cox logistic regression were performed for
evaluation of predictive factors concerning de novo NAFLD, CV
atherosclerotic events, de novo extra-hepatic solid cancers, longterm survival. Post-LT survival analysis was performed by KaplanMeier method. A p value less than 0.05 was considered significant
for all tests.
Results: Study population included 194 transplanted patients.
Diagnosis of de novo NAFLD and NASH was obtained in 22% and 5%
of patients respectively; metabolic syndrome (MS) was present in
39,7% of cases. Both de novo NAFLD and NASH were related with postLT MS ( p < 0.0001 and p = 0.003, respectively) and body mass index
(BMI) >25 Kg/m2 ( p < 0.0001 and p = 0.027, respectively). Subjects
with de novo NAFLD showed a higher prevalence of CV disease (34.9%
versus 7.9%, p = 0.000) and de novo extra-hepatic solid cancers (30.2%
versus 11.9%, p = 0.003). At Multivariate analysis de novo NAFLD
emerged as the only independent predictor of long-term CV
atherosclerotic disease. Long-term mortality was independently
predicted by HCC recurrence (HR 3.061, 95% CI 1.334–7.023, p =
0.008), ongoing HCV infection (HR 2.475, 95% CI 1.129–5.427, p =
0.002) and presence of de novo NASH (HR 5.011, 95% CI 1.458–16.226,
p = 0.007).
Conclusions: Post-LT increased BMI and MS were causally associated
with de novo NAFLD and NASH. NAFLD was not only a strong risk
factor for CV atherosclerotic disease but also for de novo solid extrahepatic cancers. Most importantly, patients with de novo NASH had in
the long-term a 5-fold higher risk of death. A behaviour therapy for
control of weight gain and reduction of de novo NAFLD and NASH
should be strongly recommended in transplanted patients.
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PS-068
Operational tolerance in allotransplantation by use of regulatory
T cells with a MHC-specific chimeric antigen receptor
F. Noyan1, K. Zimmermann1, M. Hardtke-Wolenski2, A. Knoefl3,
E. Schulde1, R. Geffers4, M. Hust5, J. Huehn6, M. Galla7, M. Morgan7,
A. Jokuszies8, M.P. Manns1, E. Jaeckel1 and Dept. Gastroenterology,
Hepatology & Endocrinology. 1Gastroenterology, Hepatology &
Endocrinology, Hannover Medical School; 2Gastroenterology,
Hepatology & Endocrinology, Hannover Medical School; 3Dept. of
Cardiothoracic, Transplantation and Vascular Surgery, Hannover
Medical School, Hannover; 4RG of Genome Analytics, Helmholtz Centre
for Infection Research; 5Institute for Biochemistry, Biotechnology and
Bioinformatics, Technische Universität Braunschweig; 6Dept. of
Experimental Immunology, Helmholtz Centre for Infection Research,
Braunschweig; 7Institute of Experimental Haematology; 8Dept. Plastic,
Aesthetic, Hand and Reconstructive Surgery, Hannover Medical School,
Hannover, Germany
E-mail: jaeckel.elmar@mh-hannover.de
Background and Aims: CD4+CD25highFOXP3+ regulatory T cells
(Tregs) are involved in graft-specific tolerance after solid organ
transplantation. However, adoptive transfer of polyspecific Tregs
alone is insufficient to prevent graft rejection even in rodent models,
indicating that graft-specific Tregs are required. Todo et al. have
recently demonstrated that induction of operational tolerance after
liver transplantation is feasible, if supported by transfer of graft
specific cells.
Methods: As polyspecific where so far unspecific to control potent
allospecific immune responses, graft-specific Tregs will be needed.
We therefore developed a highly specific chimeric antigen receptor
that recognizes the HLA molecule A*02 (referred to as A2-CAR).
Results: Transduction into nTregs changes the specificity of the
nTregs without alteration of their regulatory phenotype and
epigenetic stability. Activation of nTregs via the A2-CAR induced
proliferation and enhanced the suppressor function of modified
nTregs. Compared to nTregs, A2-CAR Tregs exhibited superior control
of strong allospecific immune responses in vitro and in humanized
mouse models. A2-CAR Tregs completely prevented rejection of
allogeneic target cells and tissues in immune reconstituted humanized mice in the absence of any immunosuppression.
Conclusions: A2-CAR Tregs can induce graft-specific tolerance
without perturbation of the general immune competence of the
recipient. Therefore, these modified cells have great potential for
incorporation into clinical trials of Treg supported weaning after
allogeneic liver transplantation.
PS-069
A new strategy to improve the liver engraftment efficiency of
transplanted human biliary tree stem/progenitor cells: cell
coating with hyaluronic acid
L. Nevi1, G. Carpino2, V. Cardinale1, D. Costantini1, S.D. Matteo1,
S. Safarikia1, F. Melandro1, P.B. Berloco1, L. Reid3, E. Gaudio1, D. Alvaro1.
1
University of Rome “Sapienza”; 2University of Rome “Foro Italico”,
Rome, Italy; 3University of North Carolina, Chapel Hill, NC, United States
E-mail: lorenzo.nevi@uniroma1.it
Background and Aims: Recently, human biliary tree stem/progenitor
cells (hBTSCs) have been used for cell therapy of patients with
advanced liver cirrhosis. Strategies to improve the liver engraftment
of transplanted cells are currently under evaluation due to low
engraftment efficiency. We aimed to investigate whether coating
hBTSCs with clinical-grade Hyaluronic Acid (HA) may influence
their liver engraftment efficiency, proliferation and hepatocyte
differentiation.
Methods: hBTSCs were isolated, by EpCAM-immunoselection, from
the extrahepatic biliary tree of adult liver donors and incubated with
0.1% HA. In vitro, HA-coated and uncoated hBTSCs were analyzed for
cell viability, colony formation, proliferation and gene expression of
adhesion molecules (CD44, ITGβ1, ITGβ4, CDH1). In vivo, HA-coated
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and uncoated hBTSCs were injected into the spleen of SCID mice.
After 30 days, the liver engraftment and ectopic distribution in
distant organs were evaluated by immunohistochemistry. The human
albumin mRNA into the mice liver was measured by a de novo
developed RT-qPCR method and the human albumin concentration
in the mice serum was evaluated by ELISA.
Results: Immunofluorescence analysis showed that HA homogeneously coated more than 90% of hBTSCs. HA-coated hBTSCs showed
increased colony formation ( p < 0.001), increased cell viability (79.24
vs 70.06%; p < 0.05) and, increased proliferation rate (Population
Doubling = 2.03 vs 0.77 times/week; p < 0.05) with respect to
uncoated hBTSCs. HA-coating resulted into a significant increase ( p
< 0.05) in gene expression of the adhesion molecules ITGβ1 and ITGβ4
while, CDH1 and CD44 genes expression was unchanged with respect
to uncoated cells. In vivo, the engraftment efficiency of HA-coated
hBTSCs was markedly enhanced with respect to uncoated cells (11.02
vs 2.62%, p < 0.01). HA improved the proliferation and hepatocyte
differentiation of hBTSCs engrafted into the mice liver. In keeping, the
gene expression of human albumin in the liver and the human
albumin serum levels (117.62 vs 64.94 ng/dl; p < 0.05) were markedly
higher in mice transplanted with HA-coated than uncoated hBTSCs.
Insignificant or minimal ectopic distribution of transplanted hBTSCs
in distant organs was observed.
Conclusions: In conclusion, the easy and cheap procedure of HAcoating markedly improved the effects of hBTSC transplantation and
could be rapidly turned in the clinical use since GMP-grade HA is
already available in clinic and has been safely used for other
indications.
PS-070
Successful maintenance of direct converted hepatocyte–like cells
by 3D bio printing
J. Woo1, D. Choi1. 1Department of Surgery, Hanyang University College
of Medicine, Seoul, South Korea
E-mail: 4545js@naver.com
Background and Aims: To deal with the liver failure at the end stage,
liver transplantation is ultimately the only treatment at the terminal
stages of disease. However, the demand for liver transplantation is
more than number of provision cadaveric livers or liver tissues from
living donors. Hence, developing the way of acquiring hepatocytes
has been considered as an important researching issue for decades. In
recent, direct conversion technology has been developed for
generating induced hepatocyte-like cells (iHeps) through ectopically
expressing liver-specific transcription factors. On the other hands,
tissue-engineering including “3-dimensional (3D) bioprinting technology” has been advanced for organ-like structures and thereby
capturing the complexity of in vivo environments. Therefore, we
herein report the reconstruction of 3D bioprinted hepatic architecture for recapitulating the microenvironment in liver by using the
iHeps as a source of hepatocytes.
Methods: To generate iHeps, mouse embryonic fibroblasts (5 × 104
cells) were transduced with pMX retroviruses expressing individual
hepatic transcription factors, Hnf4a and Foxa3. After 48 h, the cells
were further cultured in hepatocyte culture medium (HCM) on Type I
collagen-coated dish for inducing lineage transition toward iHeps.
For 3D bioprinting, the iHeps encapsulated with 3% alginate hydrogel,
and then extruded through nozzle pressure. After crosslinking with
calcium chloride, hepatic structure was formed with 25 mm ×
25 mm.
Results: After 8–10 days of transduction, we observed epithelial iHep
colonies with high proliferation rate. Upon several passaging, the
number of the fibroblasts was reduced, while the iHeps grew
dominant on the dish. Both qPCR and immunofluorescence analyses
revealed that iHeps shared typical hepatic gene and protein
expression profiles with liver tissue. Moreover, iHeps also had
functional characteristics as hepatocytes such as glycogen storages
and xenobiotic activity. Through 3D bioprinting method, we can
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efficiently construct multiple layered-3D hepatic structures.
Interestingly, we found that mimicking the 3D hepatic structure not
only assists the iHeps to stably repopulate, but also enhanced hepatic
gene expression profiles of iHeps.
Conclusions: Combining 3D bioprinting technology with iHep
generation protocol may be a realistic option for overcoming the
problems including donor shortage and surgical complications of
liver transplantation, and thereby offers a new paradigm in the field
of liver regenerative medicine.

Fibrosis and regeneration
PS-071
3-D imaging of the hepatic sympathetic innervation and its
neuroplasticity in early liver fibrosis
J.-C. Lin1, S.-C. Tang2, H.-S. Lee3, S.-J. Peng2. 1Division of
Gastroenterology and Hepatology, Department of Internal Medicine,
Tri-Service General Hospital, National Defense Medical Center, Taipei;
2
Institute of Biotechnology, National Tsing Hua University, Hsinchu;
3
Department of Pathology and Laboratory Medicine, Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan
E-mail: doc10506@gmail.com
Background and Aims: Liver receives extensive sympathetic innervation to regulate hepatic microcirculation, glycogen and lipid
metabolism, liver repair and regeneration, circadian rhythms, and
biliary function. Moreover, adrenergic innervation can enhance liver
fibrosis. However, details of the intrahepatic sympathetic innervation
and its plasticity in response to fibrogenesis remains incompletely
defined because standard histology cannot provide a global view of
the innervation. Here, we prepared transparent liver specimens to
investigate the spatial features of the intrahepatic sympathetic
innervation and its neuroplasticity in early fibrogeneis.
Methods: Cardiac perfusion of fluorescent lectin was used to
label hepatic blood vessels. Tyrosine hydroxylase with nuclear
counterstaining was used to reveal sympathetic nerve fibers and
microstructures. Optical-clearing solution was applied to enable
3-dimensional confocal microscopy of liver microarchitecture to
visualize the intrahepatic sympathetic innervation. Early liver fibrosis
was induced by injection of carbon tetrachloride in adult mice.
Results: Optical clearing of the mouse liver specimen (Figure 1) was
efficient to establish the 3-dimensional imaging and illustration of
intrahepatic microstructures and sympathetic innervation with
micrometer-level resolution (Figure 2). In the early liver ﬁbrosis, we
observed sympathetic neuroplasticity in response to the injury
(Figure 3).

Conclusions: This liver histological approach provides a useful tool
for 3-D image of sympathetic nerve fibers to better characterize their
roles in early liver fibrosis. Furthermore, anatomical and functional
studies on other neural pathways (including cholinergic nerves,
peptidergic nerves, and nitregic nerves) will be examined in different
diseased liver by this established platform.

PS-072
Relaxin-coated superparamagnetic iron-oxide nanoparticles as a
novel theranostic approach for the diagnosis and treatment of
liver fibrosis
R. Bansal1, B. Nagórniewicz1, G. Storm1,2, J. Prakash1. 1Targeted
Therapeutics, Department of Biomaterials, Science and Technology,
University of Twente, Enschede; 2Department of Pharmaceutics,
Utrecht University, Utrecht, The Netherlands
E-mail: R.bansal@utwente.nl
Background and Aims: Hepatic fibrosis is a growing health problem
with no effective and clinically approved therapy. Hepatic stellate
cells (HSCs) are the key cells involved in the pathogenesis of liver
fibrosis. Upon activation, HSCs are transformed into contractile ECMproducing myofibroblasts leading to scar tissue formation. HSCs
contraction contributes significantly to the portal hypertension
thereby further impairing the liver function. Relaxin (RLN) has been
shown to inhibit HSC activation and contraction thereby ameliorate
liver fibrosis and portal hypertension. However, RLN has very poor
pharmacokinetics and frequent administration can lead to detrimental side effects e.g. vasodilation. Therefore, we aimed to develop a
nanoparticle-based delivery system to improve pharmacokinetic and
therapeutic efficacy of RLN for the diagnosis and treatment of liver
fibrosis.
Methods: We conjugated RLN to PEGylated iron oxide nanoparticles
(RLN-MNP) and characterized the size, charge and stability. We
examined relaxin conjugation and HSCs binding/uptake. We analyzed RXFP1 receptor expression on activated HSCs, CCl4-induced
liver fibrosis mouse models and human liver cirrhosis tissues using
quantitative PCR and immunohistochemistry. Thereafter, we assessed
the effects of RLN-MNP on human HSCs in-vitro and on CCl4-induced
advanced liver fibrosis mouse model in-vivo.
Results: RLN-MNP was synthesized and RLN conjugation was
confirmed. RLN-MNP showed specific binding and uptake to TGFβactivated human HSCs. In-vitro, RLN-MNP and unconjugated RLN
significantly inhibited TGFβ-induced 3D-collagen gel contraction and
HSCs migration suggesting that RLN-MNP retained RLN binding and
effects after conjugation. We found significant up-regulation of
RXFP1 in TGFβ-activated HSCs and CCl4-induced liver fibrosis mouse
model. In-vivo in established chronic liver fibrosis mouse model, both
RLN and RLN-MNP strongly attenuated fibrosis by inhibiting HSC
activation, ECM deposition and angiogenesis. Importantly, RLN-MNP
but not unconjugated RLN increased Nitric oxide (NO) release by
significant up-regulation of iNOS indicating inhibition of portal
hypertension. On the other hand, unconjugated RLN induced
systemic side effects by inducing systemic NO release (in serum)
while RLN-MNP did not. MNP alone did not show any effect in-vitro
and in-vivo.
Conclusions: This study presents a novel strategy to deliver relaxin
specifically to HSCs, key pathogenic cells involved in liver fibrogenesis, for the diagnosis and treatment of liver fibrosis.
PS-073
Visualizing hepatocellular amino acid kinetics through mass
spectrometry imaging of stable isotopes
M. Arts1,2, Z. Soons1, L.J. Dubois3, K.A. Pierzchalski2, S.R. Ellis2,
B. Balluff2, G.B. Eijkel2, T. Cramer4, N. Lieuwes3, S.M. Agten5,
T.M. Hackeng5, L.J. van Loon6, R.M. Heeren2, S.W. Olde Damink1.
1
General Surgery, NUTRIM, Maastricht University; 2Maastricht
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3
Radiation Oncology (Maastro), GROW, Maastricht University,
Maastricht, The Netherlands; 4General, Visceral and Transplantation
Surgery, University Hospital RWTH Aachen, Aachen, Germany;
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Biochemistry, CARIM, Maastricht University; 6Human Biology and
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Background and Aims: Mass Spectrometry Imaging (MSI) is a
high-performance analytical tool that can be used to simultaneously
explore the distribution of numerous molecules throughout
tissues. Currently, the major limitation is that it provides a static
snapshot of what are inherently highly dynamic systems where new
molecules are constantly synthesized and consumed. Here we
developed new and innovative MSI methodologies that overcome
this limitation and simultaneously view the dynamic molecular-level
changes occurring within biological tissues by measuring dilution
and hydroxylation of stable isotopes. We evaluated the method
specifically on hepatocellular metabolism of the essential amino acid
L-phenylalanine. Stable isotopes of phenylalanine are commonly
used in clinical studies to measure protein turnover. In liver,
phenylalanine is hydroxylated into L-tyrosine, and altered levels are
related to NASH, NAFLD, cirrhosis and several cancer types. We
investigated reproducibility of the measurement of phenylalanine
kinetics in liver and correlated kinetics with tissue morphology and
other amino acids.
Methods: A bolus injection of 13C6 phenylalanine was administered
via the tail vein of immune-compromised Nu-Fox1nu/nu mice (n =
16). The mice were sacrificed at 10, 30 or 60 minutes after injection.
Liver sections were covered with TAHS for on-tissue derivatization
and DHB as a matrix for high resolution MALDI-MSI in positive mode.
A novel MATLAB algorithm was developed to visualize spatial tracer
kinetics. After MSI analysis, liver sections were stained with
hematoxylin and eosin, reviewed for tissue morphology, and coregistered with the Mass Spectrometry images.
Results: We have optimized a method for on tissue derivatization of
amino acids and other compounds containing an amine group,
facilitating the spatial and dynamic measurement of liver metabolism. We detected and identified ∼50 amino metabolites at each
pixel. In addition, tracer-tracee ratios and de novo hydroxylation were
visualized at a spatial resolution of 25 µm. We validated and
complemented our results using conventional GC-C-IRMS facilitating
quantitative measurement of phenylalanine and tyrosine enrichment
of free amino acids and proteins in tissues and blood.
Conclusions: We present a novel and reproducible method to explore
the spatial distribution and dynamics of hepatocellular amino acid
metabolism, allowing for the first time, visualization of co-localization of phenylalanine and amino acid kinetics in liver.

gradual protein release up to at least 7 days. We determined the
pharmacokinetic release profile of pPB-HSA in the Mdr2−/− mouse
model for liver fibrosis.
Methods: Biodegradable polymeric microspheres containing pPBHSA were produced by W/O/W emulsification with polymers
composed of poly ε-caprolactone, poly ethylene glycol and poly llactic acid, and characterized with scanning electron microscopy and
laser diffraction. The in vitro release was measured by an in-house
sandwich ELISA. Mdr2−/− mice aged 11–15 weeks, with advanced
biliary fibrosis, were injected subcutaneously with microspheres
containing 5% protein, and were sacrificed after 1, 3, 5 or 7 days.
Plasma and organs were analyzed for the presence of pPB-HSA.
Results: The microspheres had a median size of 23 μm and released
pPB-HSA in vitro up to at least 14 days. The injected microspheres
remained subcutaneous en still contained protein after 7 days. pPBHSA was released from the microspheres into plasma up to day 7 and
reached a steady state concentration of 45 ± 5 ng/ml within 1 day
after injection. We confirmed in vivo that Mdr2−/− livers exhibited
high PDGFβR-expression especially on the portal myofibroblasts. Well
in line with the PDGFβR-expression, pPB-HSA was delivered to the
fibrotic livers from day 1 to 7.
Conclusions: The drug carrier pPB-HSA was released from the
subcutaneous microspheres into the plasma and could be detected in
the fibrotic livers, associated with increased PDGFβR-expression, up
to 7 days after injection. This study demonstrates that sustained
controlled release formulations for proteinaceous drugs constitute a
realistic option for long-term treatment of chronic diseases such as
fibrosis.

PS-074
Towards clinical use of targeted therapies for liver fibrosis:
development of a sustained release formulation for therapeutic
proteins
F. Van Dijk1,2, N. Teekamp2, L. Beljaars1, E. Post1, D. Schuppan3,4,
Y.O. Kim3, K. Poelstra1, E. Frijlink2, W. Hinrichs2, P. Olinga2.
1
Pharmacokinetics, Toxicology and Targeting; 2Pharmaceutical
Technology and Biopharmacy, University of Groningen, Groningen,
The Netherlands; 3Institute of Translational Immunology and Research
Center for Immune Therapy, Johannes Gutenberg University, Mainz,
Germany; 4Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, United States
E-mail: fransien.van.dijk@rug.nl

Background and Aims: TGR5, the bile acid (BA) G-protein-coupled
receptor protects the liver against BA overload, although through
unknown mechanisms. Preliminary data suggested that TGR5, highly
expressed in biliary epithelial cells, may regulate biliary epithelium
permeability.
Methods: Trans-epithelial resistance (TER) and 10 kDa fluorescent
dextran transfer were measured in the NRC (Normal Rat
Cholangiocyte) cell line. To study biliary epithelial permeability in
vivo, fluorescent dextran or modified glycocholic acid were injected
in the gallbladder (GB) lumen and traced (spectrofluorimetry and
Mass Spectrometry) in plasma and liver. Cells and mice were treated
with RO5527239, a specific TGR5 agonist, and with taurolitocholic
acid (TLCA). TGR5-induced signaling pathways were studied by
western blot (WB). Tight junction (TJ) proteins expression was
investigated by qPCR, WB and immunofluorescence in NRC, in livers
and GB from WT (Wild Type) and TGR5-KO mice, under vehicle
or TGR5 agonist treatment, in basal conditions or after Bile Duct
Ligation (BDL).
Results: In NRC, TGR5 agonists increased TER, reduced dextran
passage, induced ERK phosphorylation and EGFR transactivation.
Inhibition of EGFR transactivation suppressed TGR5 agonists’ effect
on NRC paracellular permeability. BA and dextran transepithelial
transfer after GB injection was increased in TGR5-KO as compared
with WT mice. In TGR5-KO mice, among the TJ proteins studied, only
junctional adhesion molecule A (JAM-A) expression and localization
at TJ were reduced in bile ducts and GB epithelia, as compared with
WT. In vitro, TGR5 agonists induced JAM-A expression and

Background and Aims: Active liver fibrosis is characterized by
progressive production of extracellular matrix proteins by myofibroblasts, finally leading to cirrhosis. Apart from liver transplantation as
the only curative option for decompensated cirrhosis, effective
antifibrotic therapy could either halt progression to cirrhosis or
induce fibrosis reversal. Many new antifibrotics have low bioavailability. Therefore, we attempt to design a patient friendly drug
delivery system, targeting the platelet-derived growth factor β
receptor (PDGFβR), which is highly upregulated on activated
myofibroblasts, for the sustained controlled release of proteinaceous
drugs. We developed polymeric microspheres containing the drug
carrier pPB-HSA, composed of multiple PDGFβR-recognizing peptide
moieties (pPB) coupled to human serum albumin (HSA), ensuring
S44

PS-075
The bile acid receptor TGR5 regulates paracellular permeability
and protects the liver through an impact on the tight junction
protein JAM-A
G. Merlen1,2, J. Ursic-Bedoya1,2, N. Kahale1,2,3, H. Simerabet1,2,
I. Doignon1,2, Z. Tanfin1,2, N. Péan1,2, J. Gautherot1,2, C. Ullmer4,
L. Humbert3,5, D. Rainteau3,5, D. Cassio1,2, T. Tordjmann1,2. 1U1174,
INSERM; 2Université Paris-Sud, Orsay; 3Université Pierre et Marie Curie,
Paris, France; 4Innovation Center, Roche, Basel, Switzerland;
5
U1057, INSERM, Paris, France
E-mail: GREGORY.MERLEN@GMAIL.COM
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phosphorylation in NRC cells. In TGR5-transfected cells, increasing
JAM-A expression correlated with increasing TGR5 expression and
TER. In vivo, JAM-A phosphorylation was induced in GB epithelium
after GB lumen TGR5 agonist injection, in WT but not TGR5-KO mice.
After TGR5 agonist treatment, JAM-A expression and phosphorylation increased (biliary tract) and dextran transepithelial transfer
decreased (GB injection) in WT but not TGR5-KO mice. After BDL (24–
48 h), JAM-A expression and phosphorylation was increased in bile
ducts and GB epithelia as compared with control animals, and TGR5
agonist-pre-treated mice were protected from BDL-induced liver
injury.
Conclusions: The BA receptor TGR5 regulates biliary epithelial
permeability in vitro and in vivo, through mechanisms modulating
the TJ protein JAM-A expression and phosphorylation, thereby
protecting liver parenchyma against bile leakage.
PS-076
The I148M PNPLA3 variant is a novel key player modulating the
proinflammatory and profibrogenic phenotype of human hepatic
stellate cells
F.V. Bruschi1, T. Claudel1, M. Tardelli1, A. Caligiuri2, T.M. Stulnig3,
F. Marra2, M. Trauner1. 1Department of Gastroenterology and
Hepatology, Internal Medicine III, Medical University of Vienna, Vienna,
Austria; 2Clinical Pathophysiology Department, Medical University
of Florence, Florence, Italy; 3Christian Doppler-Laboratory for
Cardio-Metabolic Immunotherapy and Clinical Division of
Endocrinology and Metabolism, Medical University of Vienna,
Vienna, Austria
E-mail: francesca.bruschi@meduniwien.ac.at
Background and Aims: The genetic polymorphism of the human
PNPLA3 gene I148M is strongly associated with hepatic steatosis and
its progression toward non-alcoholic steatohepatitis (NASH), fibrosis
and cirrhosis. Hepatic stellate cells (HSC) are key players of liver
fibrosis, therefore we aim to explore our hypothesis that PNPLA3 may
directly impact on human HSC activation and hepatic fibrogenesis.
Methods: Primary human HSC were isolated, sorted and characterized in two groups, according to the different PNPLA3 genotype
(WT = wild type, I148M = allele variant). We generated stably overexpressing WT and I148M LX-2 cells. Moreover we studied PNPLA3
localization and tissue expression in healthy and NASH liver
specimen.
Results: Transcriptional and translational levels of PNPLA3 increases
during primary human HSC activation. Conversely, transient transfection with siRNA targeting PNPLA3 (knockdown∼70%) significantly
decreased the pro-fibrogenic marker α-SMA by 50% ( p < 0.05). In line,
immunofluorescence staining revealed co-localization of PNPLA3
and α-SMA in human NASH liver. Compared to PNPLA3 WT cells,
untreated HSCs carrying the I148M PNPLA3 variant displayed
significantly higher expression of proinflammatory cytokines, such
as CCL5 and GM-CSF by 15-fold ( p < 0.01) and 5-fold l ( p < 0.001)
respectively, which also significantly enhanced macrophages migration by 50% ( p < 0.05). Primary I148M HSCs showed reduced retinol
( p < 0.001), but higher lipid droplets (LDs) content ( p < 0.001). In line,
LX-2 stably overexpressing I148M recapitulated the profibrogenic
phenotype observed in primary I148M HSCs and abolished RXR/RAR
transcriptional activities. Since PPARγ is known to antagonize the
activation of HSCs, we explored PPARγ expression and functionality in
cells stably expressing the PNPLA3 isoforms. Despite normal PPARγ
ligands abundance, its transcriptional activity was lowered in I148M
expressing cells due to Serine84 phosphorylation. The c-Jun kinase
(JNK) activity increased 2.5-fold in I148M overexpressing cells ( p <
0.05), thus inhibiting PPARγ while promoting AP-1 transcription.
Moreover, AP-1 promoter binding was decreased by 60% using
specific JNK inhibitors in cells carrying the PNPLA3 variant ( p < 0.01).
Conclusions: Collectively our data show that PNPLA3 is required for
HSC activation and its genetic variant I148M potentiates proinflammatory and profibrogenic features of activated HSCs by JNK

mediated phosphorylation of PPARγ, which leads to higher AP-1
signaling and cytokine production in HSC thus promoting fibrosis
development.
PS-077
The purinergic receptor P2X4 regulates liver fibrogenesis
C.L. Guilcher1,2,3, I. Garcin1,3, A. Tebbi1,3, I. Doignon1,3, T. Tordjmann1,3,
B. Julien1,3. 1U 1174, INSERM, Orsay; 2Université Pierre et Marie Curie,
Paris; 3Université Paris Sud, Orsay, France
E-mail: camille.le-guilcher@inserm.fr
Background and Aims: Extracellular adenosine triphosphate (ATP)
and its receptors constitute a powerful signaling network during
tissue remodeling and inflammatory processes. All cell types, under
diverse physical or chemical stimuli, can release ATP in the
extracellular medium in autocrine or paracrine manners. ATP can
bind to membrane purinergic receptors (“P2” receptors) to elicit a
wide array of biological responses. All liver cell types express
purinergic receptors including P2X (ionotropic) and P2Y (metabotropic) subtypes. In the liver, beside hepatocytes, P2X4 receptor
(P2X4R) is highly expressed in Kupffer cells and myofibroblasts
(hMF), two key players in hepatic fibrogenesis processes. Importantly,
the impact of P2X4R in liver pathophysiology remains unknown. In
this work we analyzed P2X4R involvement after bile duct ligation
(BDL)-induced fibrosis.
Methods: In vivo, after BDL in WT and P2X4KO mice, cytokines
(Monocyte chemotactic protein 1, Interleukin-6, Tumor necrosis
factor alpha) were quantified by qPCR in the liver and by Luminex
in plasma. Liver fibrosis markers were analyzed by qPCR and staining
(alpha smooth muscle actin (aSMA), Matrix Metalloproteinases
(MMPs), Tissue Inhibitor Metalloproteinases 1 (TIMP1), Transforming
growth factor beta, Cytokeratin-19, and Collagen). In cultured hMF
isolated from WT and P2X4KO mice and from human liver, the impact
of P2X4R stimulation by ATP or invalidation by siRNA was studied
on the expression of: MMPs (zymography), TIMP1, Collagen type I,
aSMA and Interleukin-6 (Western Blot, qPCR). Finally, we studied
hMF proliferation, adhesion (immunostaining), contraction (gel
contraction assay), and migration (wound healing assay).
Results: After BDL, as compared to WT, P2X4KO mice exhibited
significantly less fibrosis, hMF accumulation, pro-fibrogenic and proinflammatory markers. In cultured P2X4KO hMF, profibrogenic
markers were downregulated as compared to WT, which could
explain reduced fibrosis in P2X4KO mice. Importantly, P2X4KO hMF
displayed lower aSMA protein expression in association with reduced
contractile, migrative, adhesive and proliferative properties.
Moreover, P2X4 gene extinction (siRNA) in WT hMF and human
hMF resulted in a reduction of aSMA protein, thus suggesting that
P2X4R may control hMF activation state.
Conclusions: The inactivation of P2X4R protects liver from chronic
injury through the modulation of hMF activation and inflammatory
response, suggesting that P2X4R may be a new therapeutical target
during liver fibrotic diseases.
PS-078
Hepatocyte polyploidy in response to loss of Cdk1 induces chronic
hepatic inflammation and progenitor cell activation
M. Dewhurst1, N.V. Hul1, M. Caldez1, P. Kaldis1. 1Institute of Molecular
and Cell Biology, Singapore, Singapore
E-mail: mattr.dewhurst@gmail.com
Background and Aims: Cyclin-dependent kinase 1 (Cdk1) is
essential for mitotic division and germline knockout of Cdk1 is
embryonic lethal. Deletion of Cdk1 in hepatocytes (Cdk1liv−/−) does
not impair regenerative capacity of the liver however, untreated
Cdk1liv−/− animals display extensive hepatic inflammation and
fibrosis. We aimed to determine the mechanisms during Cdk1liv−/−
development that maintain liver size and function in the absence of
hepatocyte proliferation since deregulation of these mechanisms
may contribute to the observed pathology.
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Methods: Cdk1liv−/− livers were collected for IHC, IF and western
blotting from two, four, six and eight week old mice. Hepatocytes
were isolated from perfused livers for FACS analysis.
Results: Two week-old Cdk1liv−/− livers displayed giant hepatocytes
with enlarged nuclei, absent of mitotic markers (H3pS10), and
increased fibrotic deposition. FACS analysis of hepatocyte DNA
content showed several rounds of endoreplication (<64n).
Hepatocytes increased in size with age and developed multiple
yH2AX+ nuclear foci. At six weeks, 82% of Cdk1liv−/− hepatocytes
stained PCNA+ compared to 17% of control hepatocytes. RNAseq
analysis indentified an upregulated subset of fetal oncogenes
associated with liver progenitor cells. In addition, small hepatocytes
staining SOX9+ were observed by IF. No evidence of senescence
(SAβGal) or necrosis was detected, with only minor increases in
apoptotic markers.
Elevated levels of TGFβ mRNA were observed at eight weeks, which
correlated with increased Col1a1 expression and extent of fibrosis.
Levels of CD8+ T cells were also elevated at this time point.
Prolonged depletion of hepatic macrophages by clodronate injections
between four and six weeks resulted in a partial reversion of fibrosis
and phenotypic severity. Interestingly, the Cdk1liv−/− phenotype
appears to be fully resolved after 12 months.
Conclusions: Endoreplication in Cdk1liv−/− hepatocytes results in
polyploidic, enlarged cells which maintain liver mass in the absence
of proliferation, despite accumulation of extensive DNA damage.
Re-emergence of SOX9+ hepatocytes suggest that a threshold of DNA
re-replication, or DNA damage accumulation, is reached leading to
hepatocyte repopulation driven by progenitor cells and/or hepatocyte dedifferentiaiton. These data suggest an intrinsic ability for
hepatocytes to deal with blockade of cell division. However, this
comes at the cost of increased inflammation and fibrosis which
therapies targeting hepatocyte division should consider.

Portal hypertension and hepatic
encephalopathy
PS-079
A new screening strategy for varices by liver and spleen stiffness
measurement (LSSM) in cirrhotic patients: a randomized
controlled trial
G.L.-H. Wong1, R. Kwok1, A.J. Hui2, H.L. Chan1, V.W. Wong1.
1
Medicine and Therapeutics, The Chinese University of Hong Kong,
Hong Kong; 2Medicine, Alice Ho Miu Ling Nethersole Hospital, Tai Po,
Hong Kong, China
E-mail: wonglaihung@cuhk.edu.hk
Background and Aims: Variceal bleeding is a common and lifethreatening complication in patients with liver cirrhosis. Screening
with upper endoscopy is recommended but is uncomfortable to
patients. Non-invasive assessment with transient elastography for
liver/spleen stiffness measurement (LSM and SSM) is accurate in
detecting varices. We aimed to test the hypothesis that a new
screening strategy for varices guided by LSM and SSM results (LSSMguided) is non-inferior to universal endoscopic screening in detecting clinically significant varices in patients with cirrhosis.
Methods: This was a non-inferiority, open-label, randomized
controlled trial in two hospitals in Hong Kong. Adult patients with
known chronic liver diseases, radiological evidence of liver cirrhosis
and compensated liver function. The primary outcome was clinically
significant varix diagnosed with upper endoscopy. Patients randomized to LSSM arm would first undergo transient elastography
examination; those with high LSM (≥12.5 kPa) or SSM (≥41.3 kPa)
results would then proceed to upper endoscopy examination for to
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screen varices. On the other hand, patients randomized into control
arm would directly undergo upper endoscopy examination.
Results: Between October 2013 and June 2016, 548 patients were
randomized to LSSM arm (n = 274) and conventional arm (n = 274)
which formed the intention-to-test (ITT) population. Patients in both
study arms were predominantly middle-aged men with hepatitis Brelated cirrhosis. Around 30% of patients had splenomegaly. Among
264 patients who attended transient elastography examinations, LSM
and SSM value was 14.0 ± 9.6 kPa and 37.5 ± 20.7 kPa respectively.
In the ITT analysis, 11/274 participants in the LSSM arm (4.0%) and
16/274 in the conventional arm (5.8%) were found to have clinically
significant varices. The difference between two groups was −1.8%
(90% CI, −4.9% to 1.2%, P < 0.001). 51/274 participants in the LSSM arm
(18.6%) and 67/274 in the conventional arm (24.5%) were found to
have any varices (P = 0.12). Hypoalbuminemia, splenomegaly and
high SSM but not LSM were independently associated with clinically
significant varices.

Conclusions: LSSM-guided screening strategy is non-inferior to the
convention approach to detect clinically significant varices. This
approach should be recommended to patients with liver cirrhosis
(ClinicalTrials.gov: NCT02024347).
PS-080
Simvastatin ameliorates the sinusoidal microcirculatory
phenotype, fibrosis and portal hypertension in aged cirrhotic rats
R. Maeso-Diaz1,2, M. Ortega-Ribera1, A. Fernandez-Iglesias1,3,
L. Muñoz3,4, S. Vila1,3, A. Albillos3,4, J.C. Garcia-Pagan1,3, J. Bosch1,3,
J. Gracia-Sancho1,3. 1Liver Vascular Biology Lab, Barcelona Hepatic
Hemodynamic Team – IDIBAPS Biomedical Research Institute; 2Medical
School, Universitat de Barcelona, Barcelona; 3CIBEREHD;
4
Gastroenterology and Hepatology, IRYCIS – Universidad de Alcalá,
Madrid, Spain
E-mail: jgracia@clinic.ub.es
Background and Aims: We have recently demonstrated the impact
of aging on the pathophysiology of chronic liver disease (CLD).
Compared to young cirrhotic rats, aged animals with cirrhosis exhibit
global exacerbation of the disease due to an aggravation in the
phenotype of hepatic sinusoidal cells and hepatocytes. In the last
decades, the beneficial effects of statins have been evaluated in young
cirrhotic animals, although the mean age of cirrhotic patients has
increased. The present study evaluated the effects of simvastatin in an
aged cirrhotic model, experimental procedure closer to the real
clinical practice.
Methods: 20 month-old cirrhotic rats received simvastatin (5 mg/kg/
day) or vehicle for 15 days. Liver microcirculatory phenotype and
function was assessed by means of hemodynamic studies ( portal
pressure-PP, portal blood flow-PBF, hepatic vascular resistance-HVR),
hepatic endothelial function (dose-response to acetylcholine), and
molecular data: sinusoidal phenotype markers in liver tissue and in
freshly isolated liver sinusoidal endothelial cells (LSEC) and hepatic
stellate cells (HSC). Moreover, bacterial translocation was evaluated in
mesenteric lymph nodes and faecal bacterial load.
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Results: Aged-cirrhotic rats treated with simvastatin showed significantly lower PP than vehicle-rats (11.9 ± 0.8 vs. 15.9 ± 1.4 mmHg;
−25%; p = 0.02), without changes in PBF, suggesting a reduction in
the HVR (0.68 ± 0.11 vs. 0.91 ± 0.15 mmHg min ml−1; −25%; p = 0.1).
Additionally, simvastatin-treated rats presented a significant amelioration in the hepatic endothelial function (+130% vasodilation
in response to acetylcholine). The mechanisms involved in the
microcirculatory amelioration included a significant reduction in
the fibrotic content (−33%), LSEC improvement (−36% vWF), HSC
deactivation (−35% α-SMA) and oxidative stress depletion (−71% O−
2 ).
Furthermore, simvastatin-treated rats exhibited an improvement in
hepatocytes phenotype (+79% bile flow, +42% cytochrome activity
P4503A4, +49% HNF4α) and a significant reduction in transaminases
(−13%) and total bilirubin (−56%). Simvastatin did not alter bacterial
translocation or bacterial faecal load. No toxic effects were observed
with the treatment.
Conclusions: The present study demonstrates the beneficial
effects of simvastatin improving the hepatic sinusoidal microcirculation and hepatic function in aged cirrhotic rats, suggesting the
potential therapeutic effect of this drug in this sub-population of
patients.
PS-081
Noninvasive prediction of hemodynamic response to carvedilol
therapy for primary prophylaxis in cirrhotic patients with
esophageal varices: a prospective study
H.Y. Kim1, Y.J. Jung2, Y.H. So3, H. Woo3, W. Kim2. 1Department of
Internal Medicine, EWHA Womans University School of Medicine;
2
Department of Internal Medicine; 3Department of Radiology, Seoul
National University Boramae Medical Center, Seoul, South Korea
E-mail: hwiyoung@ewha.ac.kr
Background and Aims: Nonselective beta-blocker (NSBB) is the
mainstay of primary prophylaxis of esophageal variceal bleeding in
patients with liver cirrhosis. The aim was to investigate whether
noninvasive markers of portal hypertension correlate with hemodynamic response to NSBB in cirrhotic patients with esophageal
varices.
Methods: In this prospective study, a total of 153 cirrhotic patients
with esophageal varices who were indicated for primary prophylaxis
of hemorrhage were enrolled between May 2013 and February
2016. Of these, 106 patients completed paired measurements of
HVPG, liver stiffness (LS) and spleen stiffness (SS) both at the
beginning (LS1, SS1) and at the end of dose titration (LS2, SS2) of
carvedilol therapy. LS and SS were measured using acoustic radiation
force impulse imaging. For the response prediction model, relevant
variables were identified based on the logistic regression analysis
and stepwise selection procedures were sequentially used to select
the best-fitted model based on the Akaike information criteria.
Internal validation using 3-fold cross validation was conducted.
Results: Mean age was 59 years, and 75 patients were male (70.8%).
Main etiologies of cirrhosis were alcoholic (45, 42.5%) and viral (HBV,
33 (31.1%); HCV, 12 (11.3%)). Size of varices were F2 or F3 in 84 (79.2%)
and red color sign was present in 66 (62.3%). Mean MELD score was
9.51. Baseline HVPG was 15.6 ± 5.5 mmHg. LS1 and SS1 were 2.42 ±
0.68 m/s and 3.14 ± 0.47 m/s, respectively. Hemodynamic response
(decrease in HVPG ≥20% from baseline or to absolute value
<12 mmHg) was achieved in 59 (55.7%) on a median 25 mg of
carvedilol. In the logistic regression analysis, the following variables
were significantly associated with the HVPG response: LS2 (odds
ratio[OR], 0.203; 95% confidence interval (CI), 0.079–0.479); SS2 (OR,
0.099; 95% CI, 0.028–0.289); ΔSS (OR, 0.059; 95% CI, 0.015–0.185).
Using the cut-off value of 0.581 in the response prediction model
(=eSLP/[1+eSLP]; SLP = 0.3866—2.8931 * ΔSS + 0.1178 * ΔLS-0.4046 *
PSR2) derived from stepwise selection, AUC for the prediction of
HVPG response was 0.819(NOTE. PSR2 refers to platelet-spleen ratio
at follow-up). The model maintained good discriminant function in
the internal validation(AUC = 0.823).

Conclusions: This new model including dynamic changes of LS
and SS showed good performance in prediction of HVPG response
to NSBB as primary prophylaxis of esophageal variceal hemorrhage.
PS-082
Anti-placental growth factor therapy attenuates experimental
hepatopulmonary syndrome
S. Raevens1, A. Paridaens1, S. Lefere1, C. Casteleyn2,3, B. Jonckx4,
X. Verhelst1, H. Van Vlierberghe1, C. Van Steenkiste1, A. Geerts1,
L. Devisscher1, I. Colle1. 1Gastroenterology-Hepatology, Ghent
University, Ghent; 2Morphology, Veterinary Medicine, Ghent University,
Merelbeke; 3Applied Veterinary Morphology, University of Antwerp,
Wilrijk; 4ThromboGenics NV, Heverlee, Belgium
E-mail: sarah.raevens@ugent.be
Background and Aims: Hepatopulmonary syndrome (HPS) is a
severe complication of liver disease for which no medical treatment
is available to date. Its pathogenesis is mediated by pulmonary
angiogenesis, marked by placental growth factor (PlGF) signaling, a
pathological proangiogenic factor which we recently demonstrated
to be upregulated in lungs of mice with common bile duct ligation
(CBDL) induced HPS. Hence, our aim was to study the effects of antiPlGF (aPlGF) treatment as a therapeutic option for HPS.
Methods: Eight-week-old Swiss mice underwent CBDL or sham
surgery. HPS was diagnosed by detection of (1) hypoxemia on arterial
blood gas analysis, (2) intrapulmonary shunting, using an established
microspheres technique and (3) induced pro-angiogenic and inflammatory markers in lung tissue. Anti-PlGF antibodies (25 mg/kg
2x/week intraperitoneal injections, ThromboGenics), administered
in a preventive (week 0–6 post CBDL) and a therapeutic (week 2–6
post CBDL) setting, were tested for their potential to counteract
pathological angiogenesis and restore gas exchange following CBDLinduced HPS.
Results: CBDL mice suffered from hypoxemia (mean PaO2 63.2 ±
9.2 mmHg vs. 92.2 ± 6.7 mmHg in sham, p = 0.03) and significant
intrapulmonary shunting, which was already present at the
beginning of week 2 post-CBDL. Pulmonary alterations induced by
CBDL included enhanced angiogenesis, marked by increased
CD105 and von Willebrand Factor (vWF) immunopositivity (both
p < 0.0001) and elevated pulmonary PlGF protein levels ( p = 0.0072),
compared to control mice. This was accompanied by increased
monocyte chemoattractant protein 1 (MCP-1) expression in lungs
of CBDL mice ( p = 0.0017). Both preventive and therapeutic
PlGF inhibition significantly decreased pulmonary PlGF protein
expression and significantly reduced CD105, vWF and MCP-1
protein levels compared to IgG control treatment in CBDL mice.
Importantly, preventive as well as therapeutic aPlGF treatments
resulted in normalized gas exchange, reflected by physiological
PaO2 levels, in contrast to IgG-treated CBDL mice that suffered from
hypoxemia.
Conclusions: Anti-PlGF therapy is able to alleviate experimental
HPS. Considering its anti-inflammatory and anti-angiogenic effect,
associated with a favourable safety profile, aPlGF treatment might be
an attractive therapeutic strategy against human HPS.
PS-083
Small-diameter covered stents do not affect efficacy but reduce
hepatic encephalopathy in transjugular intrahepatic
portosystemic shunt for the prevention of variceal rebleeding
in cirrhosis
Q. Wang1, C. He2, Z. Yin2, M. Bai2, Z. Wang2, W. Guo2, H. Cai3, J. Xia3,
H. Chen2, Y. Lv2, J. Shao2, L. Zuo2, D. Fan2, G. Han2. 1Department of
Digestive Interventional Radiology, Xijing Hospital of Digestive Diseases;
2
Department of Liver Disease and Digestive Interventional Radiology,
Xijing Hospital of Digestive Diseases, Fourth Military Medical University;
3
Department of Medical Statistics, Fourth Military Medical University,
Xi’an, China
E-mail: hangh@fmmu.edu.cn
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Background and Aims: It has not been well explored whether
current experience-guided stent selection in transjugular intrahepatic portosystemic shunt (TIPS) is beneficial. We assessed whether 8mm stents yielded similar efficacy to that of 10-mm stents, as well as
less hepatic encephalopathy (HE).

Methods: We conducted a single centre, non-blind trial. Patients
with cirrhosis and previously variceal bleedinghistory were randomly assigned to receive TIPS with either an 8-mm or 10-mm stent.
The primary endpoint was shunt dysfunction. Secondary outcome
measures included overt HE with and without a precipitant, the
composite end point of rebleeding and death, rebleeding and
orthotopic liver transplant (OLT)-free survival.
Results: Among the 127 patients enrolled from July 2012 to January
2014, 64 and 63 patients were allocated to the 8-mm and 10-mm
groups, respectively. During the follow-up period (median 27
months), shunt dysfunction rates were identical in the two groups
(16% vs. 16% at 2 years, p = 0.62). Despite a marginal (not significant)
decrease in overt HE, there were significantly fewer incidences of
non-precipitant-induced overt HE in the 8-mm group within 2 years
(26.6% vs. 43.2%, p = 0.03) and the risk was reduced by 47% (hazard
ratio, 0.53; 95% confidence interval, 0.30–0.94). Severe HE bouts
were also less observed in 8-mm group. The results were similar
between groups regarding the two-year rebleeding rates (16% vs. 17%,
p = 0.65) and OLT-free survival (95% vs. 86%, p = 0.37), whereas liver
function indices such as albumin, bilirubin and albumin-bilirubin
score were in favour of 8-mm stents at several time points during
follow-up.
Conclusions: 8-mm covered TIPS reduced the risk of non-precipitant-induced overt HE by almost half without increasing shunt
dysfunction or influencing efficacy, and may be preferred for variceal
bleeding patients to prevent post-procedure encephalopathy.
PS-084
Novel diameter controlled expansion TIPS (Viatorr CX®) graft
reduces readmission compared to regular covered TIPS graft
and bare metal graft
M. Praktiknjo1, J. Lehmann1, S. Fischer2, C.P. Strassburg1, C. Meyer2,
J. Trebicka1. 1Department of Medicine I; 2Department of Radiology,
University of Bonn, Bonn, Germany
E-mail: michael.praktiknjo@ukbonn.de
Background and Aims: Transjugular intrahepatic portosystemic
shunt (TIPS) is an effective treatment for complications of portal
hypertension, but might also cause complications. Development of
hepatic encephalopathy and/or cardiac dysfunction after TIPS might
be among others due to the effective shunt diameter. Recently, we
showed that all underdilated TIPS passively expand to nominal
diameter after 6 weeks. We compared the first clinical experience
with novel diameter controlled expansion stent (Viatorr CX®; VTX) to
regular covered Viatorr (VTS) and bare metal stents (BMS).
Methods: 21 patients receiving VTX were matched with 48 patients
receiving VTS and 36 patients with BMS. Clinical, neuropsychiatric,
lab work and duplex sonography data were assessed during follow up
visits 7 days, 6 weeks and 3 months after TIPS implantation.
Results: 3 months after TIPS MELD-Na score improved in all groups
while improving significantly in VTX compared to VTS and BMS (8 vs.
11 vs. 15; p = 0.019). Blood flow velocity through the TIPS tract 6
weeks after implantation was significantly lower in VTS and BMS
patients compared to VTX ( p = 0.002). Early splanchnic vein
thrombosis occurred significantly more frequent in BMS patients
(5% vs. 2% vs. 28%, p < 0.001). While within the first 6 weeks no
change was observed, both Viatorr groups were readmitted significantly less for sepsis compared to BMS in the first three months ( p =
0.034). Patients receiving the novel expansion control VTX showed
significantly less readmissions for ascites (6% vs. 14% vs. 40%; p =
0.006) and all-cause readmission (0.4 vs. 0.5 vs. 0.9 per patient; p =
0.097) compared to VTS and BMS at three months. In the short-term
follow-up of 3 months, overall survival was not significantly different
between the groups.
Conclusions: The novel controlled expansion Viatorr stents reduces
general readmissions, and specifically for sepsis and ascites compared to bare metal stents and regular covered Viatorr stents.
Importantly, this beneficial effect was only observed after 3 months
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of implantation, suggesting that full passive expansion occurring
after 6 weeks is at least partly responsible for post-TIPS complications. Finally, this study confirms the superiority of covered TIPSstents in patency, and underlines the importance of size control in
the performing of TIPS.
PS-085
Fecal microbiota transplant using a precision medicine approach
is safe, Associated with lower hospitalization risk and improved
cognitive function in recurrent hepatic encephalopathy
J.S. Bajaj1, Z. Kassam2, A. Fagan1, E.A. Gavis1, E. Liu3, J. Cox4,
R. Kheradman3, D. Heuman1, J. Wang3, T. Gurry5, R. Williams4,
M. Sikaroodi3, M. Fuchs1, E. Alm5, B. John1, B. Arrowsmith6, A. Riva4,
M. Smith2, S.D. Taylor-Robinson6, P. Gillevet3. 1Virginia Commonwealth
University, Richmond; 2OpenBiome, Somerville; 3George Mason
University, Manassas, United States; 4Institute of Hepatology, London,
United Kingdom; 5Massachusetts Institute of Technology, Cambridge,
United States; 6Imperial College, London, United Kingdom
E-mail: jasmohan@hotmail.com
Background and Aims: Hepatic encephalopathy (HE) is a leading
cause of readmission due to recurrence despite standard of care (SOC,
lactulose + rifaximin). These pts also receive multiple antibiotic
courses & develop lasting cognitive injury. Fecal microbiota transplantation (FMT) is a promising approach but there is a paucity of
data.
Aim: To define the safety profile, impact on liver and cognition of FMT
for recurrent HE using a rationally-derived stool donor.
Methods: Using cross-sectional HE microbiome data, the ideal
OpenBiome donor for HE pts (with highest autochthonous taxa)
was identified using Random Forrest analysis. Recurrent HE outpts on
SOC were randomized to FMT or SOC under an FDA IND. The FMT arm
received 5-days of broad-spectrum antibiotics then a single FMT
enema (90 ml) from the same donor. Follow-up occurred Day 5, 6, 12,
35 & 150, post-randomization. Outcomes included safety, cognition,
microbiome & urinary metabolomics.
Results: 20 cirrhotic men (all on lactulose, rifaximin & PPI, last HE 4
mths ago) were randomized 1:1 to FMT or SOC. Both arms (FMT vs
SOC) were similar in age (64 vs 63), MELD (12.3 vs 13), albumin (3.2 vs
3.1) & alcoholic etiology (6 vs 7).
Hospitalizations: Overall, 10 hospitalizations (median 100, IQR 83
days) occurred in the SOC arm (4 HE, 2 variceal bleeding, 2 chest
pain,1 diarrhea,1 anemia) compared to 1 FMT (83 days FMTunrelated, p = 0.001).

FMT arm: Antibiotics & FMT were well tolerated without related
serious adverse events. There was a significant cognitive improvement on PHES & Stroop App in FMT but not in the SOC arm compared
to baseline (Figure). MELD significantly increased post-antibiotics
(delta 1.7, p < 0.001), but reverted to baseline post-FMT (delta −0.2,
p = 0.5 day 20). Microbiome analysis showed antibiotic-related

autochthonous taxa reduction and Proteobacteria expansion. FMT
increased beneficial taxa (Bifidobacteriaceae, Lactobacillaceae). This
accompanied a favorable changes in urine metabolomics with
reduced microbial products (hippurate & phenylacetylglycine). One
pt worsened cognitively; however, they had higher baseline
Proteobacteria, which did not respond to FMT & was subsequently
hospitalized.
SOC arm: No significant microbiota, metabolomic, cognitive or MELD
changes were seen in SOC arm.
Conclusions: In the first randomized trial, FMT using a single donor
identified through a Precision Medicine approach appears to be safe,
reduces hospitalizations, improves cognitive function and restores
antibiotic-associated microbial changes in recurrent HE.
PS-086
A randomized, double-blind, clinical trial comparing lactulose,
l-ornithine l-aspartate, or rifaximin, versus placebo, as primary
prophylaxis of hepatic encephalopathy in cirrhotic patients with
variceal bleeding
F.H. de La Tijera1, A.I. Servín-Caamaño2, J.M. Abdo-Francis1,
F. Salas-Gordillo1, J.L. Pérez-Hernández1, J. Camacho-Aguilera2,
S.N. Alla3, F. Jiménez-Ponce3. 1Gastroenterology and Hepatology;
2
Internal Medicine, Hospital General de México; 3Research Department,
ISSSTE, Mexico City, Mexico
E-mail: fatimahiguera@yahoo.com.mx
Background and Aims: Variceal bleeding (VB) is the second most
important precipitating factor related to the development of episodic
hepatic encephalopathy (HE); near to 40% of cirrhotic patients with
VB develop this complication; to date there are no recommendations
to prevent this complication. The aim of this study was to compare if
primary prophylaxis with lactulose, or L-ornithine L-aspartate
(LOLA), or rifaximin, in cirrhotic patients with VB, is better than
placebo to avoid the development of HE.
Methods: A randomized, double-blind, placebo-controlled clinical
trial, (ClinicalTrials.gov identifier: NCT02158182) which included
cirrhotic patients with VB, without minimal or clinical HE at
admission, without other chronic diseases, without alcohol consumption greater than 6-month, without infections, without previous treatment with any of the drugs used in this study. All of them
signed the consent form. Patients were randomized to receive
treatment for 7 days: (1) Placebo; (2) Lactulose 30 mL per oral
thrice in day (tid), and then adjusted to dose-response; (3) Rifaximin
400 mg per oral tid; (4) LOLA 10 g intravenous a day. Sample size was
calculated with the formula for hypothesis testing to compare two
proportions, requiring 18 patients per group and 20% additional for
possible losses. A p < 0.05 value was considered significant.
Results: 97 patients were evaluated, 15 met some exclusion criteria.
The basal characteristics were similar between groups. Comparatively
with placebo, the frequency regard to the development of HE was:
Lactulose (54.5% vs. 27.3%; OR = 0.3, 95% CI 0.09–1.0; p = 0.06); LOLA
(54.5% vs. 22.7%, OR = 0.2, 95% CI 0.06–0.88; p = 0.03); rifaximin
(54.5% vs. 23.8%; OR = 0.3, 95% CI 0.07–0.9; p = 0.04). There was no
significant difference between the three groups receiving any antiammonia drug ( p = 0.94). In the group receiving lactulose, 59.1% had
diarrhea, 45.5% had abdominal discomfort, bloating and flatulence.
Two patients (10%) treated with lactulose developed spontaneous
bacterial peritonitis (SBP) due to E. coli, one of them died due to
recurrent VB. A patient (4.5%) in the placebo group developed SBP
(E. coli). There were no other adverse effects.
Conclusions: Anti-ammonia drugs, particularly LOLA and rifaximin,
proved to be safe, well tolerated and effective to prevent the
development of HE in those with VB, the second most common
precipitating factor.
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PS-087
Animal protein is the most important macronutrient associated
with non-alcoholic fatty liver disease in overweight participants:
The Rotterdam Study
L. Alferink1, J.C. Kiefte-deJong2,3, B. Veldt1,4, J.D. Schoufour2, P. Taimr1,
A.M. Ikram2, H.L.A. Janssen1,5, H.J. Metselaar1, O.H. Franco2,
S.D. Murad1. 1Gastroenterology and Hepatology; 2Epidemiology,
Erasmus Medical Centre, Rotterdam; 3Epidemiology, Leiden University
College, Leiden; 4Gastroenterology and Hepatology, Reinier de Graaf
Hospital, Delft, The Netherlands; 5Hepatology, Toronto Centre for Liver
Disease, Toronto, Canada
E-mail: l.alferink@erasmusmc.nl
Background and Aims: A healthy lifestyle is the cornerstone of
treatment in patients with non-alcoholic fatty liver disease (NAFLD),
but evidence-based specific dietary recommendations are still
lacking. Emerging evidence suggests that dietary composition,
rather than merely energy intake, is important in NAFLD. Therefore,
the aim of this study was to assess whether dietary macronutrient
composition was associated with NAFLD in an elderly Caucasian
population.
Methods: The Rotterdam Study is an ongoing prospective population-based cohort in the Netherlands. Macronutrient intake in energy
percent (E%) was analysed in quartiles (Q1-4) from a validated 389item Food Frequency Questionnaire. NAFLD was defined as presence
of steatosis on ultrasound in absence of steatogenic drugs, viral
hepatitis and alcohol abuse. We stratified for BMI using lean (BMI <
25), and overweight (BMI ≥ 25) categories.
Results: In total 3,489 participants were included (mean age: 70.7 ±
8.7, 58% female). NAFLD was present in 1,213 (35%) participants
of which 1,040 (30%) were lean and 2,449 (70%) overweight.
Significant associations between macronutrients and NAFLD were
only found in overweight subjects. Results are depicted in Table 1.
Total protein was associated with a higher odds of NAFLD, which was
mainly driven by animal protein. Additional adjustment for HOMAIR, metabolic syndrome and cholesterol attenuated the OR slightly.
Animal protein (ORQ4vs.Q1 1.37; 95%CI 1.03–1.83) but not total protein
(ORQ4vs.Q1 1.23; 95% CI 0.93–1.62) remained significantly associated.
Mono-and disaccharide intake was associated with lower odds of
NAFLD though not after metabolic adjustment (ORQ4vs.Q1 0.77; 95% CI
0.55–1.06).
Table 1: NAFLD in overweight adjusted for age, sex, social economic
status, physical activity, dietary quality index, smoking, alcohol

Total Protein
Animal
Vegetable
Total Fat
Saturated
Transfatty acids
MUFA
PUFA
Total Carbohydrate
Monodisaccharides
Polysaccharides

ORQ4vs.Q1
(95%CI)

P trend
quartiles

1.39 (1.10–1.76)
1.52 (1.18–1.95)
1.25 (0.96–1.62)
1.08 (0.84–1.38)
0.72 (0.50–1.03)
1.37 (0.98–1.91)
1.25 (0.89–1.75)
0.91 (0.69–1.20)
0.89 (0.68–1.16)
0.67 (0.51–0.89)
0.87 (0.66–1.13)

0.003
0.003
0.155
0.307
0.117
0.019
0.234
0.583
0.221
0.006
0.180

Conclusions: High animal protein intake was associated with
overweight NAFLD independent of lifestyle and metabolic factors.
Whereas current guidelines advise avoiding fructose-containing
foods, our results show lower odds of NAFLD in mono- and
disaccharide consumers. This result might reflect the greater
proportion of healthy saccharides, such as fruits.
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PS-088
High-throughput RNA sequencing unravels pathways associated
with the progression of non-alcoholic liver disease
O. Govaere1, S.J. Cockell2, M. Vacca3, M. Allison4, S. Petta5, J. Boursier6,
E. Bugianesi7, R. Darlay8, H.J. Cordell8, F. Marra9, P. Bedossa10,
D. Tiniakos1, A. Vidal-Puig3, K. Clément11, J.M. Schattenberg12,
V. Ratziu11, Q.M. Anstee1, A.K. Daly1 and On behalf of the EPoS
Consortium. 1Institute of Cellular Medicine; 2Bioinformatics Support
Unit, Newcastle University, Newcastle upon Tyne; 3University of
Cambridge Metabolic Research Laboratories, Wellcome-MRC Institute of
Metabolic Science, Addenbrooke’s Hospital; 4Liver Unit, Department of
Medicine, Cambridge Biomedical Research Centre, Cambridge University
NHS Foundation Trust, Cambridge, United Kingdom; 5Sezione di
Gastroenterologia, Dipartimento Biomedico di Medicina Interna e
Specialistica, Università di Palermo, Palermo, Italy; 6CHU d’Angers
Service d’Hépato-Gastroentérologie, Univ LUNAM, Angers, France;
7
Department of Medical Sciences, Division of Gastro-Hepatology, A.O.
Città della Salute e della Scienza di Torino, University of Turin, Turin,
Italy; 8Institute of Genetic Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom; 9Dipartimento di Medicina Sperimentale e
Clinica, University of Florence, Florence, Italy; 10Assistance PubliqueHôpitaux de Paris, Hôpital Beaujon, University Paris-Diderot; 11Institute
of Cardiometabolism and Nutrition, Pitié-Salpêtrier̀ e Hospital, Paris,
France; 12Department of Medicine, University Hospital, Mainz, Germany
E-mail: olivier.govaere@ncl.ac.uk
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
classified histologically according to the level of progression and
hence disease severity, with a wide spectrum ranging from “simple”
steatosis to non-alcoholic steatohepatitis, which may eventually lead
to cirrhosis. The mechanisms causing steatosis and promoting
disease progression are still poorly understood. This study aims to
better understand the pathogenesis of NAFLD by unravelling
underlying pathways using a high-throughput RNA sequencing
approach.
Methods: 114 snap frozen needle biopsies were included in this
study. 102 samples were obtained from patients diagnosed with
NAFLD, 12 samples with normal liver histology were obtained from
patients undergoing bariatric surgery. Alternate diagnoses/aetiologies were excluded, including increased alcohol intake. The histological semi-quantitative SAF score was used to determine the degree
of steatosis (S0–3), NAFLD activity (A0–4) and stage of fibrosis (F0–4).
Peripheral blood DNA was available from all samples and was
analysed in a genome-wide association study. RNA was isolated from
each biopsy sample and processed for RNA sequencing using an
Illumina NextSeq 500 system. Differentially expressed genes were
analysed using Qiagen′s Ingenuity Pathway Analysis software. This
study was approved by the relevant ethical committees and informed
consent was obtained from each patient.
Results: 805 genes were differentially expressed comparing steatosis
with normal liver controls. Steatosis showed an increase in genes
related to cholesterol biosynthesis (e.g. FDFT1, NSDHL, DHCR7,
TM7SF2, CYP51A1), LXR/RXR activation (e.g. SCD, SREBF1, CYP7A1,
ACACA) and fatty acid metabolism (e.g. PNPLA3, FASN, ELOVL5), while
there was a decrease in insulin growth factor 1-signaling (e.g. IRS2,
IGFBP1, IGFBP2, FOS) and immune response (e.g. IL-6, CXCL2, CCL2).
Comparing steatohepatitis with the normal liver controls revealed
1,146 differentially expressed genes, relevant to a number of pathways including p53 (e.g. TP53I3, TIGAR, CCND1) and fibrosis (e.g.
PDGFA, COL10A1, LAMB3, MMP1) together with an increase in hepatic
progenitor cell-related genes (e.g. EPCAM, CD24, KRT23, SOX9). While
there was a significant decrease in IL-6, IL-10 and CXCL2 expression, a
strong increase in CCL24 expression was seen.
Conclusions: Our results show that progression from steatosis to
steatohepatitis in NAFLD correlates with a shift in immune signalling,
fibrosis and hepatic progenitor cell activation.
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PS-089
Referral pathways for patients with non-alcoholic fatty liver
disease based on non-invasive fibrosis tests: diagnostic accuracy
and cost analysis of a two-tier approach
A. Majumdar1, C. Crossan2, D. Thorburn1, A. Srivastava1,
W. Rosenberg1, M. Pinzani1, L. Longworth3, E.A. Tsochatzis1. 1Sheila
Sherlock Liver Centre, Royal Free Hospital and the UCL Institute of Liver
and Digestive Health; 2Health Economics Research Group, Brunel
University; 3PHMR Ltd, London, United Kingdom
E-mail: avikmajumdar@me.com
Background and Aims: Non-invasive tests (NITs) for assessing
liver fibrosis can potentially be used to triage non-alcoholic fatty
liver disease (NAFLD); patients at risk of disease progression. We
modelled and investigated the diagnostic accuracy and costs of a twotier NIT approach in primary care (PC) to inform tertiary care referrals
(TCRs).

Referral
rate (%)
FIB-4 + FibroScan
FIB-4 + ELF
Biopsy all

10.2
8.8
5

Scenario (Cost per patient, £)
1

2

3

1,100
1,033
–

963
894
–

–
–
1,603

fibrosis score (Scenario 1), refer only patients with AF on NITs
performed in PC (Scenario 2) and refer only those with AF after
performing liver biopsy on all patients (Scenario 3). It was
hypothesized that patients in Strategies 1 and 2 would undergo
sequential NITs if their initial NIT was indeterminate (FIB-4 followed
by Fibroscan® or Enhanced Liver Fibrosis [ELF®]). Input data for the
economic model, including costs and pooled accuracy data for NITs,
were obtained from a recent systematic review and meta-analysis.
The modelling time frame was 5 years with a 3.5% discount rate
applied. The outcomes considered were true/false positives and
true/false negatives with associated mortality, complications, treatment and follow-up depending on the care setting. Decision curve
analysis was performed, which expressed the net benefit of different
scenarios over a range of threshold probabilities (Pt). Pt is the chance
of a correct diagnosis that a clinician or a patient is willing to accept to
undertake a test.
Results: Sequential use of NITs provided lower TCR rates and greater
cost savings compared to liver biopsy or single NITs over 5 years, with
more than 90% of patients managed in PC compared to TCR rates of
29%, 19% and 14% of FIB-4, Fibroscan and ELF used alone. Scenario 2
using a two tier testing strategy was the most cost effective test
combination (see Table). On decision curve analysis, FIB-4 plus ELF
was marginally superior to FIB-4 plus Fibroscan at Pt ≥ 8% (1 in 12.5
referrals). Below this Pt, FIB-4 plus Fibroscan had greater net benefit.
However, the net-reduction in TCRs was similar for both sequential
combinations (see Figure).
Conclusions: The sequential use of NITs in PC is an effective way to
rationalize TCRs and is associated with significant cost savings.
PS-090
Treatment with selonsertib, an inhibitor of apoptosis signalregulating kinase 1, hepatic phospho-p38 expression and markers
of hepatocellular apoptosis and necrosis in patients with
nonalcoholic steatohepatitis
A.M. Diehl1, D.. French2, R. Xu2, R. Loomba3, E. Lawitz4, B. Freilich5,
M.L. Shiffman6, N. Chalasani7, B. Hameed8, S. Caldwell9, M. Rinella10,
M. Peach2, E. Huntzicker2, S. Turner2, T. Sullivan2, G. Chen2,
C.S. Djedjos2, R.P. Myers2, G.M. Subramanian2, Z. Goodman11,
C. Sirlin3, M. Charlton12, N.H. Afdhal13. 1Duke Clinical Research
Institute, Durham, NC; 2Gilead Sciences, Inc., Foster City, CA; 3University
of California San Diego, La Jolla, CA; 4Texas Liver Institute, University of
Texas Health Science Center, San Antonio, TX; 5Kansas City
Gastroenterology and Hepatology, Kansas City, MO; 6Liver Institute of
Virginia, Newport News, VA; 7Indiana University School of Medicine,
Indianapolis, IN; 8University of California San Francisco, San Francisco,
CA; 9University of Virginia, Charlottesville, VA; 10Northwestern Memorial
Hospital, Chicago, IL; 11Inova Fairfax Hospital, Falls Church, VA;
12
Intermountain Medical Center, Salt Lake City, UT; 13Beth Israel
Deaconess Medical Center and Harvard Medical School, Boston, MA,
United States
E-mail: stephen.djedjos@gilead.com

Methods: A hypothetical cohort of 1,000 NAFLD patients with a 5%
prevalence of advanced fibrosis (AF, Kleiner ≥F3) was examined.
Three TCR strategies were modelled: refer all patients regardless of

Background and Aims: Apoptosis signal-regulating kinase 1 (ASK1)
is a serine/threonine kinase that promotes hepatocyte inflammation
and fibrosis in the setting of oxidative stress, in part, by activation
( phosphorylation) of p38. We evaluated the therapeutic effect of
selonsertib (SEL, formerly GS-4997), an inhibitor of ASK1, in subjects
with nonalcoholic steatohepatitis (NASH) using biomarkers of
apoptosis, necrosis, and inflammation and by measuring phosphop38 ( p-p38) expression in liver biopsies.
Methods: We included 72 subjects with NASH (NAS ≥ 5) and F2-3
fibrosis treated with SEL 6 mg or 18 mg orally QD alone or in
combination with simtuzumab (SIM, 125 mg SQ weekly) or SIM alone
for 24 weeks. Paired baseline and W24 liver biopsies (n = 30) were
available for p-p38 immunohistochemistry (IHC) using a p-p38 MAb
(Cell Signaling Technologies). Serum markers including cytokeratin
18 (CK-18) and high-sensitivity C-reactive protein (hsCRP) were also
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Table 1: (abstract: PS-090): Relative Change (%) of Biomarkers by Selonsertib Treatment and Histologic Responses at W24
Treatment Group

CK18
(M30)
CK18
(M65)
ALT

GGT

hsCRP

Fibrosis Responder

SEL 18mg ±
SIM

SEL 6mg ±
SIM

SIM

Yes

No

−31.1%
(−61.6, 26.3)
n = 29
−44.4%
(−66.6, 35.3)
n = 28
−10.3%
(−32.0, 31.0)
n = 30
−14.79%
(−24.2, 13.7)
n = 30
−12.2%
(−40.5, 44.0)
n = 30

−6.1%
(−56.8, 43.6)
n = 27
−34.7%
(−62.1, 57.1)
n = 26
−15.5%
(−33.3, 13.7)
n = 27
−3.5%
(−28.3, 23.9)
n = 27
−4.2%
(−34.7, 29.9)
n = 27

22.4%
(−26.2, 54.8)
n = 10
−3.8%
(−31.6, 13.6)
n = 10
−4.8
(−25.6, −1.1)
n = 10
−3.2%
(−16.9, 2.0)
n = 10
−7.7%
(−45.2, 8.5)
n = 10

−41.0%
(−62.2, 3.3)
n = 20
−57.4%
(−72.8, −9.2)
n = 20
−25.0%
(−39.3, 8.5)
n = 23
−12.2%
(−30.0, 10.0)
n = 23
−14.1%
(−45.3, 29.9)
n = 23

−2.9%
(−40.5, 53.4)
n = 35
−26.2%
(−51.9, 75.9)
n = 33
−6.3%
(−29.4, 14.1)
n = 43
−3.2%
(−21.3, 23.9)
n = 43
−3.7%
(−37.4, 25.6)
n = 43

LI Responder
P-value
0.0072

0.011

0.22

0.13

0.66

Yes

No

P-value

−31.1%
(−62.2, 0.0)
n = 17
−48.7%
(−66.9, −26.2)
n = 17
−37.5%
(−41.4, −18.8)
n = 17
−21.3%
(−29.6, −13.8)
n = 17
−20.9%
(−42.0, −6.6)
n = 17

3.3%
(−41.2, 54.8)
n = 49
−22.1%
(−61.0, 64.1)
n = 47
−3.4%
(−25.6, 24.1)
n = 50
2.0%
(−19.5, 21.6)
n = 50
−2.3%
(−37.4, 25.6)
n = 50

0.032

0.073

0.001

0.013

0.258

* Median % change from baseline (Q1, Q3) at W24 and n with available samples.

measured. As no differences were observed between combination
and monotherapy, data are presented by SEL treatment group only.
Results: At W24, subjects treated with SEL had mean reductions of
p-p38 expression of 73% and 39% in the 18 and 6 mg, groups,
respectively vs. a mean increase of 1.4% in SIM-treated subjects. Dosedependent decreases in CK18 M30 and M65 were also observed
(Table). Subjects with a ≥1-stage reduction in fibrosis (fibrosis
responders) or ≥1-point improvement in lobular inflammation (LI
responders) had greater reductions in CK18 compared to fibrosis or LI
non-responders (Table).
Conclusions: Consistent with its proposed mechanism of action,
these data suggest that SEL decreases p-p38 and markers of
hepatocyte apoptosis/inflammation in subjects with NASH and
moderate to severe liver fibrosis.
PS-091
Collagen proportion area is an independent predictor of longterm outcome in patients with non-alcoholic fatty liver disease
E. Buzzetti1,2, A. Hall1,3, M. Ekstedt4, R. Manuguerra3, C. Covelli3,
M.G. Misas1, T.V. Luong3, S. Kechagias4, E.K. Manesis5, M. Pinzani1,
A.P. Dhillon3, E. Tsochatzis1. 1UCL Institute for Liver and Digestive
Health, Royal Free Hospital, London, United Kingdom; 2Dipartimento di
Scienze Mediche e Chirurgiche Materno-Infantili e dell’Adulto,
Universita” di Modena e Reggio Emilia, Modena, Italy; 3Department of
Cellular Pathology, Royal Free Hospital, London, United Kingdom;
4
Department of Medical and Health Sciences, Linköping University,
Linköping, Sweden; 5Academic Department of Medicine, Hippokration
General Hospital, Athens, Greece
E-mail: buzzetti.elena@gmail.com
Background and Aims: Quantitative fibrosis assessment by collagen
proportionate area (CPA) measurement predicts clinical outcomes in
patients with HCV infection and can sub-classify cirrhosis but has not
been assessed in non-alcoholic fatty liver disease (NAFLD). We
therefore tested the ability of CPA to quantify fibrosis and predict
clinical outcomes in such patients.
Methods: We retrospectively assessed consecutive biopsies from
NAFLD patients, irrespective of fibrosis stage, from three European
centers. Clinical details and laboratory parameters at the time of liver
biopsy were collected. Follow-up data were collected at the time of
the last clinical follow-up or death. Liver-related mortality and
hepatic decompensation were considered as a combined clinical
outcome. We captured images of liver sections stained with picroSirius red and used digital image analysis to measure collagen
deposition areas at two different objective magnifications (whole
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biopsy macro and ×4 objective magnification), which are subsequently termed as standard and high magnification CPA respectively.
CPA was calculated as a proportion of the area of the whole
parenchyma and expressed as a percentage.

Results: 437 NAFLD patients were included in the study. Thirty-six
patients (8.2%) had at least one episode of hepatic decompensation and/
or died of liver-related causes during a median follow-up of 103 (IQR 85)
months. CPA significantly correlated with fibrosis stage across the whole
spectrum of fibrosis. High magnification CPA was significantly higher
than standard magnification CPA in F0-F3 stages but similar in cirrhosis,
reflecting a higher ability to capture pericellullar fibrosis at early stages.
A Cox-regression analysis was performed to identify predictors of
hepatic decompensation and/or liver-related mortality. Age at baseline
(HR 1.05, 95% CI 1.02–1.09), CPA (HR 1.03, 95% CI 1.002–1.07) and
presence of advanced fibrosis (HR 8.55, 95% CI 3.46–21.09) were
independent predictors of clinical outcome. The combined model had
an AUROC of 0.85 at predicting liver decompensation or death and was
significantly better than independent parameters (AUROCs: CPA = 0.75,
age = 0.72, advanced fibrosis = 0.78).
Conclusions: We describe a new method for quantitative fibrosis
assessment using CPA in patients with NAFLD, at a higher
magnification, that can detect pericellullar fibrosis. High magnification CPA was an independent predictor of liver-related clinical
outcomes and should be routinely measured in all NAFLD patients
who undergo a liver biopsy.
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PS-092
Improvement of hepatic fibrosis in patients with non-alcoholic
steatohepatitis treated with selonsertib is associated with
improvement of patient-reported outcomes (PROS)
Z.M. Younossi1,2, M. Stepanova3, Z. Goodman1, E. Lawitz4,
M. Charlton5, R. Loomba6, S. Hunt3. 1Depatment of Medicine, Center for
Liver Diseases, Inova Fairfax Hospital; 2Betty and Guy Beatty Center for
Integrated Research, Inova Health System, Falls Church; 3Center for
Outcomes Research in Liver Diseases, Washington, DC; 4Texas Liver
Institute, University of Texas Science Center, San Antonio;
5
Intermountain Medical Center, Salt Lake City; 6Iniversity of California
San Diego, La Jolla, United States
E-mail: zobair.younossi@inova.org
Background and Aims: Hepatic fibrosis is the most important
predictor of excess liver-related mortality in patients with NAFLD and
NASH. Treatment with 24 weeks of selonsertib (SEL, formerly GS4997), an inhibitor of apoptosis signal-regulating kinase 1 (ASK1), has
been shown to improve hepatic fibrosis. The impact of this
improvement on PROs is unknown. Aim: To assess changes in PROs
with improvement of hepatic fibrosis in patients with NASH.
Methods: Subjects with biopsy-proven NASH (NAS ≥ 5) and F2-3
fibrosis were randomized to receive SEL 6 mg or 18 mg orally QD
alone or in combination with simtuzumab (SIM, 125 mg SQ weekly)
or SIM alone for 24 weeks. Liver biopsies were performed at baseline
(BL) and W24, and read by the designated study pathologist. PROs
were assessed using Short Form-36 (SF-36), Chronic Liver Disease
Questionnaire (CLDQ), and Work Productivity and Activity Index
(WPAI:SHP) at BL and then every 12 weeks.
Results: 72 patients were enrolled in this phase 2 clinical trial (54.2 ±
9.9 years, 31% male, 65% NASH CRN fibrosis stage 3, BMI: 34.6 ±
7.8 kg/m2, 71% with diabetes). Baseline physical health-related PRO
scores of patients with NASH and F2-3 fibrosis were significantly
lower than the population norms (Physical Functioning: 69.1 ± 26.6
vs. 80.3 ± 26.1, Role Physical: 67.4 ± 32.5 vs. 80.1 ± 27.8, General
Health: 48.7 ± 21.8 vs. 65.3 ± 21.0, Physical Component Summary
scores: 44.0 ± 9.7 vs. 50 ± 10; all p < 0.05). During treatment, there
were no consistent differences in treatment-emergent changes in
PROs between the different studied regimens (all p > 0.05. After
completion of treatment week 24, NASH patients who had ≥1-stage
reduction in fibrosis (fibrosis responders) (34.3%) showed a significant improvement of their General Health and Worry PRO scores
(both p = 0.01) without worsening of any other PRO scores. On the
other hand, NASH patients who had worsening or no change in
fibrosis showed a significant ( p-values = 0.02 to 0.0001) worsening of
their Social Functioning, Role Emotional, and Mental Health domain
scores (Figure). None of the subjects had knowledge of histologic
changes in their W24 liver biopsies.

Conclusions: Patients with NASH and moderate to severe fibrosis
have a significant impairment of their PROs. Improvement of
hepatic fibrosis with SEL is associated with improvement in some
aspects of PROs.
PS-093
Methylation signatures in blood show accelerated epigenetic
aging in patients with non-alcoholic steatohepatitis compared
to healthy controls
R. Loomba1, Y. Gindin2, Z. Jiang2, E. Lawitz3, C.S. Djedjos2, S. Caldwell4,
R. Xu2, D. Gong2, R.P. Myers2, G.M. Subramanian2, Z. Goodman5,
M. Charlton6, N.H. Afdhal7, A.M. Diehl8. 1University of California
San Diego, La Jolla, CA; 2Gilead Sciences, Inc., Foster City, CA; 3Texas
Liver Institute, University of Texas Health Science Center, San Antonio,
TX; 4University of Virginia, Charlottesville, VA; 5Inova Fairfax
Hospital, Falls Church, VA; 6Intermountain Medical Center, Salt Lake
City, UT; 7Beth Israel Deaconess Medical Center and Harvard Medical
School, Boston, MA; 8Duke Clinical Research Institute, Durham,
NC, United States
E-mail: stephen.djedjos@gilead.com
Background and Aims: A DNA methylation (DNAm) signature
derived from 353 CpG sites (the Horvath clock) has been proposed
as an epigenetic measure of human chronological and biological
age. The ticking of this epigenetic clock has been shown to
accelerate in diverse tissue types in various conditions and to be
associated with the risk of mortality. Here, we assayed whole blood
DNAm to explore epigenetic age acceleration in subjects with nonalcoholic steatohepatitis (NASH) and hepatic fibrosis.
Methods: Using the Illumina 450k methylation platform, DNAm
signatures in blood were analyzed in 44 subjects with biopsy
proven NASH (NAFLD Activity Score [NAS] ≥5 and NASH Clinical
Research Network [CRN] fibrosis stages 2 and 3) and 18 healthy,
age-/sex-matched controls without history of liver disease. The R
Bioconductor package wateRmelon was used to predict DNAm age.
Age acceleration, defined as the difference between DNAm age and
the prediction based on the linear model derived from controls, was
calculated for each subject. Comparisons were made using MannWhitney tests and Spearman correlations (rs).

Results: The epigenetic model accurately predicted the chronological
age of the entire cohort (rs = 0.83; p < 0.0001) with a median
difference of 3.3 years (IQR 3.9 years) (Figure 1). Compared to
controls, evidence of significant age acceleration was observed
among NASH subjects (median difference, 2.8 years; p = 0.03). Age
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Table: (abstract: PS-094): Key Efficacy Endpoints at Week 96 for SIM vs. Placebo in Patients with NASH and Bridging Fibrosis or Compensated Cirrhosis
Bridging Fibrosis (F3)
Change in hepatic collagen,1 %
Mean (SD)
Median (IQR)
Progression to cirrhosis,2 % (n)
≥1-stage improvement in fibrosis
(NASH CRN),3 % (n)
Cirrhosis (F4)
Change in HVPG,1 mmHg
Mean (SD)
Median (IQR)
Change in hepatic collagen,1 %
Mean (SD)
Median (IQR)
≥1-stage improvement in fibrosis
(NASH CRN),3 % (n)
Adjudicated Clinical Events,2 % (n)

SIM 75 mg
(N = 71)

SIM 125 mg
(N = 74)

Placebo
(N = 74)

P-value
75 mg vs. placebo

P-value
125 mg vs. placebo

−3.1 (4.83)
−2.4 (−5.1, 0.5)
20.0% (14)
19.4% (12)

−2.5 (5.06)
−1.8 (−4.3, 0.6)
23.0% (17)
17.9% (12)

−1.9 (4.28)
−2.1 (−4.4, 0.0)
21.6% (16)
23.2% (16)

0.77

0.52

0.76
0.89

0.76
0.72

SIM 200 mg
(N = 87)

SIM 700 mg
(N = 86)

Placebo
(N = 85)

P-value 200 mg vs.
placebo

P-value 700 mg vs.
placebo

−0.1 (3.76)
0.0 (−2,0, 2.0)

0.0 (4.23)
0.0 (−2.0, 1.5)

−0.1 (4.04)
0.0 (−2.5, 2.5)

0.80

0.80

−2.8 (10.15)
−4.1 (−7.4, 3.2)
8.0% (6)

−1.4 (8.95)
−1.0 (−9.3, 6.3)
12.7% (10)

−1.0 (11.41)
−0.3 (−6.7, 3.1)
8.0% (6)

0.44

0.69

0.81

0.32

18.4% (16)

23.3% (20)

15.3% (13)

0.43

0.17

1

Based on mixed-effected models for repeated measures.
Based on stratified log-rank tests.
Based on Cochran-Mantel-Haenszel tests.

2
3

acceleration in NASH subjects did not differ by fibrosis stage ( p =
0.66; Figure 1), but was positively correlated with hepatic collagen
content assessed via morphometry (rs = 0.44, p = 0.004). A set of 152
differentially methylated CpG islands between NASH subjects and
controls were identified with significant enrichment for genes
annotated as transcription factors and members of the Wnt/betacatenin signalling pathway.
Conclusions: This analysis of blood DNAm profiles suggests that
compared with healthy controls, patients with NASH exhibit
significant acceleration of epigenetic age that is correlated with
hepatic collagen content. Future studies are required to validate
these findings and explore the effect of therapeutic interventions on
global methylation patterns and age acceleration in NASH.
PS-094
Efficacy and safety of simtuzumab for the treatment of
nonalcoholic steatohepatitis with bridging fibrosis or cirrhosis:
results of two phase 2b, dose-ranging, randomized, placebocontrolled trials
A. Sanyal1, M.F. Abdelmalek2, A.M. Diehl2, S. Caldwell3,
M.L. Shiffman4, R. Ghalib5, E. Lawitz6, D.C. Rockey7, R.A. Schall8, C. Jia8,
B.J. McColgan8, R. Myers8, G.M. Subramanian8, J.G. McHutchison8,
V. Ratziu9, N. Afdhal10, Z. Goodman11, S.A. Harrison12, J. Bosch13.
1
Virginia Commonwealth University, Richmond; 2Duke Clinical
Research Institute, Durham; 3University of Virginia; 4Liver Institute of
Virginia, Richmond; 5Teas Clinical Research Institute, Arlington;
6
Texas Liver Institute, University of Texas Health Science Center, San
Antonio; 7Medical University of South Carolina, Charleston; 8Gilead
Sciences, Foster City, United States; 9Hopital Pitie-Salpetriere, Paris,
France; 10Beth Israel Deaconess Medical Center and Harvard Medical
School, Boston; 11Inova Fairfax Hospital, Falls Church; 12Pinnacle Clinical
Research, San Antonio, United States; 13University of Barcelona,
Barcelona, Spain
E-mail: bryan.mccolgan@gilead.com
Background and Aims: Lysl oxidase-like-2 (LOXL2) plays a central
role in fibrosis by catalyzing the cross-linkage of collagen. Our
objective was to evaluate the safety and efficacy of simtuzumab (SIM),
a monoclonal antibody against LOXL2, in patients with NASH and
advanced fibrosis.
Methods: In two phase 2b, dose-ranging, randomized, double-blind,
placebo-controlled trials, subjects with NASH and bridging fibrosis
(F3) or compensated cirrhosis (F4) were randomized 1:1:1 to receive
low or high doses of SIM or placebo for 240 weeks. SIM was
S54

administered by weekly subcutaneous injection (75 or 125 mg) or
biweekly intravenous infusion (200 or 700 mg) in F3 and F4 subjects,
respectively. Randomization was stratified based on the presence of
diabetes and clinically significant portal hypertension (CSPH, HVPG
≤10 mmHg [F4 only]). The primary endpoints were mean changes in
hepatic collagen assessed via morphometry (F3) and centrally-read
HVPG (F4) between baseline and week 96. Additional endpoints
included change in fibrosis stage and adjudicated cirrhosis-related
clinical events.
Results: At a pre-planned interim efficacy analysis at week 96, both
studies were stopped due to lack of efficacy. 219 F3 subjects (median
age 55 years, 63% female, 67% diabetic, and median hepatic collagen
5.8%) and 258 F4 subjects (57 years, 63% female, 69% diabetic, median
hepatic collagen 12.5%, 68% with CSPH) were randomized. In both
studies, neither low nor high dose SIM led to significant reductions in
hepatic collagen or fibrosis stage compared with placebo at week 96
(Table). SIM had no effect on portal pressure. In total, 47 F3 subjects
(21.5%) progressed to cirrhosis and 49 F4 subjects (19.0%) had
adjudicated clinical events; there were no differences between
treatment groups. Serious adverse events (AEs), grade 3 to 4 AEs
and laboratory abnormalities, and deaths were not significantly
different between groups.
Conclusions: SIM is safe and well-tolerated in patients with NASH
and bridging fibrosis or cirrhosis, but has no benefit. This study
provides important data regarding the natural history of NASH with
advanced fibrosis.

Advances in the treatment of HCV
PS-095
Real world experience with elbasvir/grazoprevir in the Veterans
Affairs Healthcare System
J.R. Kramer1,2, A. Puenpatom3, K. Erickson1,2, Y. Cao2, H. El-Serag1,2,
F. Kanwal1,2. 1Department of Medicine, Baylor College of Medicine;
2
Center for Innovations in Quality, Effectiveness and Safety, Michael
E. DeBakey VA Medical Center, Houston, TX; 3Center for Observational
and Real-World Evidence, Merck Sharp & Dohme Corp., Kenilworth,
NJ, United States
E-mail: jkramer@bcm.edu
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Background and Aims: The new all-oral direct-acting antivirals
(DAAs) cure HCV infection in an unprecedented >90% of patients in
clinical trials with low rates of adverse events. Recently, the FDA
approved elbasvir/grazoprevir (EBR/GRZ) for the treatment of chronic
HCV genotypes 1 and 4 infections, which demonstrated high
sustained virologic response (SVR) overall as well in patients with
chronic kidney disease (CKD). We aimed to assess demographic and
clinical characteristics of HCV-infected patients treated with EBR/GRZ
in a real-world clinical setting.
Methods: We conducted a nationwide retrospective observational
cohort study of HCV patients seen at the US Department of Veterans
Affairs (VA) using the VA Corporate Data Warehouse (includes
laboratory, pharmacy, hospitalizations, and clinical diagnoses). The
study population included patients with positive HCV RNA who
received EBR/GRZ from January to July 2016. We examined
demographic, virologic, and clinical characteristics, overall and by
CKD stage estimated from the most recent estimated glomerular
filtration rate (eGFR). Chi-square test was used to examine differences
by CKD stage.
Results: A total of 2,108 HCV-infected patients treated with EBR/GRZ
were included in the cohort. Most were male (97.2%), African
American (54.3%), with mean age of 62 (SD = 5.8), and 80.5% infected
with genotype (GT) 1 [GT1a (24.2%), GT 1b (45.2%), and GT1 unknown
(10.8%)]. Of the 1,845 patients with an eGFR in the year prior to
treatment start date, 1,237 (67.0%) had baseline eGFR (mL/min/
1.73 m2) ≥60, 263 (14.3%) had stage 3 CKD (eGFR 30–59), and 345
(18.7%) had stage 4–5 CKD (eGFR < 30). Other comorbidities included
diabetes (52.9%), depression (58.7%), and HIV (3.9%). More than half
had history of drug and alcohol abuse (53% and 56.9%, respectively).
Compared to those with no or less advanced CKD, patients with
advanced CKD were significantly more likely to be black (stages 4–5:
68.7% vs. stage 3: 57.4% vs. eGFR ≥ 60: 51.5%), have more
comorbidities (Charlson/Deyo Index ≥3: 78.0% vs. 39.5% vs. 14.1%, p
< 0.0001), and have cirrhosis (39.1% vs. 27.4% vs. 28.4%, p = 0.0003).
SVR data will be available for the final presentation.
Conclusions: EBR/GRZ was used for patients with and without CKD
in the VA. Patients were older and had more medical and mental
health comorbidities than those treated as part of registration trials
for EBR/GRZ. About 33% of patients had moderate to advanced CKD.
This cohort will provide important data regarding the community
effectiveness of EBR/GRZ.
PS-096
Long-term follow-up after IFN-free therapy of advanced HCVassociated liver cirrhosis: continued improvement of liver
function parameters – Results from the German Hepatitis
C-Registry (DHC-R)
K. Deterding1, S. Mauss2, A. Pathil3, P. Buggisch4, E. Schott5,
M. Cornberg1, T. Zimmermann6, K.-G. Simon7, H. Klinker8,
R. Günther9, H. Pfeiffer-Vornkahl10, D. Hueppe11, C. Sarrazin12,
S. Zeuzem13, M.P. Manns1, H. Wedemeyer1, T. Berg14 and German
Hepatitis C-Registry15. 1Hannover Medical School, Hannover; 2Center
for HIV and Hepatogastroenterology, Düsseldorf; 3Internal Medicine IV,
Gastroenterology and Hepatology, University Clinic of Heidelberg,
Heidelberg; 4ifi-Institute for Interdisciplinary Medicine, Hamburg;
5
Charité Campus Virchow-Klinikum (CVK), Berlin; 6Universiry Hospital
Mainz, Mainz; 7MVZ Dres. Eisenbach, Simon, Schwarz GbR, Leverkusen;
8
University Hospital Würzburg, Würzburg; 9Department of Internal
Medicine I, UK S-H, Campus Kiel, Kiel; 10e.factum GmbH, Butzbach;
11
Center of Gastroenterology, Herne; 12St. Josef-Hospital, Wiesbaden;
13
University Hospital Frankfurt, Frankfurt; 14University Hospital Leipzig,
Leipzig; 15Leberstiftungs-GmbH Deutschland, Hannover, Germany
E-mail: info@leberstiftungs-gmbh.de
Background and Aims: IFN-free treatment of advanced HCVinduced liver cirrhosis has been shown to improve liver function
and portal hypertension. However, there is limited information on

the long-term clinical efficacy of DAA therapies. Moreover, factors
associated with disease progression are poorly defined.
Methods: The DHC-R (German Hepatitis C-Registry) is a national
multicenter real-world cohort including approx. 9,500 patients
recruited by more than 250 centers including both specialists in
private practice as well as academic centers. Patients are treated at the
discretion of the physician. Advanced liver cirrhosis was defined by
presence of at least one of the following criteria: FibroScan >20 kPa,
thrombocytes <90,000/µl, albumin <35 g/l or signs of liver
decompensation.
Results: Advanced liver cirrhosis was present in 974 patients; followup data after therapy were available for 863 patients. Child-Pugh
classification revealed 69.9% class A (n = 680), 13.7% class B (n = 133)
and 1.7% class C (n = 17). The majority of patients was infected with
HCV-genotype 1 (n = 743). Patients received a variety of different
treatment regimens with (n = 512) or without (n = 462) ribavirin.
Overall, a SVR was achieved in 88.3% of the patients. 96 serious
adverse events were reported, 40 of these were liver related. De novo
HCCs were reported in 12 patients during treatment and follow-up.
Overall, 9 patients died during treatment and follow-up (8 due to
liver related events). Liver function and portal hypertension
parameters including albumin, bilirubin and platelet counts all
improved in the majority of patients during and after antiviral
therapy. Factors associated with disease progression (defined as
increase in MELD by 3 or more points, variceal bleeding, ascites,
encephalopathy, liver transplantation or death) were Child Pugh
Score and non-response to antiviral treatment while exposure to
HCV protease inhibitors or ribavirin were not associated with
decompensation.
Conclusions: This analysis of a large real-world-cohort of patients
with clinically advanced liver cirrhosis confirmed the efficacy of
currently available antiviral treatment options in compensated and
decompensated disease. The continued improvement of liver
function parameters and portal hypertension justifies antiviral
therapy – even though parameters associated with clinical disease
progression should be considered.
PS-097
Sustained virological response for 94% of people treated with lowcost, legally imported generic direct acting antivirals for hepatitis
C: analysis of 1087 patients in 4 treatment programmes
J. Freeman1, G. Khwairakpam2, J. Dragunova3, S. Golovin3, J. Wang4,
A. Hill5, V. Houghton-Price6, R. Smith6, R. Korologou-Linden7,
G. Jefferys8. 1GP2U Telehealth FixHepC, Hobart, Australia; 2TREAT Asia/
amfAR, Bangkok, Thailand; 3International Treatment Preparedness
Coalition Russia, St Petersburg, Russia; 4Ci Run Health Information
Consulting Co. Ltd, Kunming, China; 5St Stephens AIDS Trust;
6
METAVIROLOGY LTD; 7Faculty of Medicine, Imperial College London,
London, United Kingdom; 8University of Tasmania, Hobart, Australia
E-mail: smith.rachel.alex@gmail.com
Background and Aims: High prices of branded direct acting
antivirals (DAAs) prevent universal access to treatment in most
countries. However, 12-weeks of generic sofosbuvir/daclatasvir (SOF/
DCV) can be purchased for US$450 in India or Bangladesh. Several
generic DAAs have been approved by international donor agencies,
meeting quality control standards. Patients in many countries are
purchasing and importing DAAs legally, to access treatment not
available from their national health services. This analysis assesses
the efficacy of generic imported DAAs in four treatment programmes.
Methods: Generic versions of sofosbuvir (SOF), ledipasvir (LDV),
daclatasvir (DCV) and velpatasvir were sourced from generic
suppliers in India, Bangladesh, Egypt and China. Four treatment
access programmes in Russia, South East Asia and Australia were
included in the analysis. The choice of DAAs and treatment length
were determined from baseline HCV Genotype and stage of fibrosis.
Patients were evaluated pre-treatment, at week 4 (RVR), at the end of
treatment (EOT) and then for SVR 4 and 12. This analysis includes
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available data from 1,087 patients being monitored in hospitals,
private doctors and clinics in 42 countries worldwide.
Results: 1,087 patients were treated; 524 received SOF/DCV, 462 SOF/
LDV, 99 received SOF/RBV, 1 received SOF/VEL and 1 received SOF/
LDV/DCV. The median length of treatment was 12 weeks. Overall, the
patients were 60% male with a mean age of 43.7 years; 56% were
Genotype 1 and the mean baseline HCV RNA was 6.9 log IU/mL. Based
on currently available data, 98% (631/642) reached HCV RNA < 25 IU/
ml at end of treatment (EOT), 94% (492/523) at SVR 4 and 89% (401/
450) at SVR12. Table 1 shows HCV RNA results.

HBV DNA was monitored at all study visits during treatment and it
will be monitored for 2 years post-treatment. The start of HBV
treatment was based on the APASL guidelines.

Table 1: Patients with HCV RNA < 25 IU/ml, by treatment received

RVR
EOT
SVR4
SVR12

SOF/RBV

SOF/LDV
(+/−RBV)

SOF/DCV
(+/−RBV)

52/58 (90%)
42/42 (98%)
31/31 (100%)
21/23 (91%)

208/252 (83%)
293/299 (98%)
235/249 (94%)
194/212 (92%)

253/300 (84%)
298/302 (99%)
224/241 (99%)
184/213 (86%)

Conclusions: In this analysis, treatment with legally imported
generic DAAs achieved Sustained Virological Response (SVR4) in
94% of patients evaluated so far. Mass treatment with imported
generic DAAs is a feasible and economical alternative route of
accessing curative DAA′s, where the high-prices for branded versions
prevent access to treatment. Mass treatment of Hepatitis C is
currently unaffordable at pharmaceutical company prices. Buyers
Clubs allow patients to be cured for $450–1,200 per treatment course.
These prices are falling rapidly.
PS-098
Ledipasvir/sofosbuvir for 12 weeks is safe and effective in patients
with chronic hepatitis C and hepatitis B coinfection: A phase 3
study in Taiwan
C.-J. Liu1, W.-L. Chuang2, I-S. Sheen3, H.-Y. Wang4, C.-Y. Chen5,
K.-C. Tseng6, T.-T. Chang7, B. Massetto8, J. Yang8, G. Camus8, F. Zhang8,
D.M. Brainard8, J.G. McHutchison8, T.-H. Hu9, Y.-C. Hsu10, G.-H. Lo11,
C.-J. Chu12, J.-J. Chen13, C.-Y. Peng14, R.-N. Chien15, P.-J. Chen16.
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Background and Aims: Patients coinfected with hepatitis C virus
(HCV) and hepatitis B virus (HBV) have more rapid liver disease
progression and worse outcomes than patients monoinfected with
either HBV or HCV. Taiwan has among the highest prevalence of
chronic HCV/HBV coinfection in Southeast Asia. In Taiwan the
standard of care for HCV/HBV coinfection is peginterferon plus
ribavirin for 24 or 48 weeks. This study evaluated the safety and
efficacy of an all-oral treatment with ledipasvir (LDV)/sofosbuvir
(SOF) for 12 weeks in patients with chronic HCV and HBV
coinfection.
Methods: Patients with or without compensated cirrhosis chronically infected with HCV genotype (GT) 1 or GT2 and HBV ( positive for
serum HBsAg) not currently receiving HBV treatment were enrolled
into this open-label, ongoing study to receive LDV 90 mg/SOF 400 mg
(once daily) for 12 weeks. The primary efficacy endpoint is SVR12.
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Results: A total of 111 patients (68 [61%] with GT1 and 43 [39%] with
GT2) were enrolled and treated. The majority were female (62%),
treatment naive (67%), and non-cirrhotic (85%), with a mean age of
55 years (range 32–76) and mean BMI of 24.5 kg/m2 (range 17.3–
33.8). All but one were HBeAg negative. Mean (range) baseline HBV
DNA was 2.1 log10 IU/mL (1.3–5.8). SVR4 was 100% (111/111). Full
SVR12 data will be presented. The mean change in HBV DNA ranged
from −0.06 log10 IU/mL at week 1 to +0.49 log10 IU/mL at follow-up
visit 4; HBV DNA kinetics are shown in Figure 1. 60 (54%) patients
had an increase in HBV DNA > 10 × BL or became HBV DNA ≥ LLOQ.
No patients had ALT ≥ 2 × baseline. To date no patients have started
HBV therapy. No patients discontinued treatment due to adverse
events (AEs). Three patients had serious AEs, one each of optic
neuritis, post procedural bleeding and duodenal ulcer bleeding;
none was considered drug related. The most common AEs reported
(≥5% of patients) were headache, upper respiratory infection, and
fatigue.
Conclusions: In patients with chronic HCV/HBV infection, LDV/SOF
for 12 weeks resulted in an SVR4 rate of 100%. Although most patients
had an increase in HBV DNA during treatment, this was not associated
with ALT elevations ≥2 × baseline, and no patients started HBV
therapy to date. This all-oral, interferon-free regimen was well
tolerated, supporting its potential as a treatment option for HCV/HBV
coinfected patients.
PS-099
Sofosbuvir plus daclatasvir for hepatitis C virus-cryoglobulinemia
vasculitis (HCV-CryoVas): VASCUVALDIC 2 Study
D. Saadoun1, S. Pol2, Y. Ferfar1, C. Hezode3, S.N.S. Ahmed4, L. Alric5,
L. de Saint Martin6, A.S. Bouyer1, L. Musset7, T. Poynard8, M.R. Rigon9,
P. Cacoub1. 1Internal Medicine, CHU Pitié Salpétrier̀ e; 2Hepatology, CHU
Cochin, Paris; 3Hepatology, CHU Henri Mondor, Créteil; 4Hepatology, CH
Orléans, Orléans; 5Internal Medicine, CHU Purpan, Toulouse; 6Internal
Medicine, CHU Brest, Brest; 7Immunobiology; 8Hepatology, CHU Pitié
Salpétrier̀ e; 9Biostatistique, CHU Saint Louis, Paris, France
E-mail: david.saadoun@aphp.fr
Background and Aims: Previous reported series of HCV-CryoVas
treated with Interferon alpha (IFN)-free direct acting antivirals (DAA)
included either small number of patients or heterogeneous profile
of DAAs with ribavirin. Our aim was to evaluate effectiveness and
tolerance of an all oral IFN- and ribavirin-free regimen with
Sofosbuvir plus Daclatasvir in a large series of HCV-CryoVas patients.
Methods: We enrolled 41 consecutive patients (median age 56 years,
53.6% women) presenting an active HCV-CryoVas who received
sofosbuvir (400 mg/day) plus daclatasvir (60 mg/day) for 12 or 24
weeks. The primary efficacy end point was a complete clinical
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response of the vasculitis at the end of treatment. Secondary
endpoints included (i) immunological response (i.e. clearance of
cryoglobulin), (ii) sustained virological response (i.e. negative viremia
12 weeks post-treatment, SVR12), and (iii) tolerance of antivirals.
Results: HCV genotype was 1 (n = 25, 61%), 2 (n = 2, 5%), 3 (n = 9, 22%),
4 (n = 3, 7%) and 5 (n = 2, 5%). Eighteen (43.9%) patients had a
cirrhosis. Main HCV-CryoVas features included arthralgia (63.4%),
purpura (58.5%), neuropathy (51.2%), skin ulcers (17.1%) and glomerulonephritis (12.2%). Thirty seven (90.2%) patients showed a
complete clinical response within a median time of twelve weeks.
Purpura, skin ulcers and arthralgia disappeared in all cases.
Creatininemia and proteinuria decreased from 116 ± 23 to 76 ±
6 µmol/l and 0.9 ± 0.4 to 0.2 ± 0.1 g/d, respectively; hematuria
disappeared in 4/5 patients. Peripheral neuropathy improved in 17/
21 (81%) patients, i.e. the mean sensory neuropathy score decreased
from 12.4 ± 3.5 to 3.2 ± 2.1 and motor symptoms improved in 10/15
(75%). Two (4.8%) patients required the use of rituximab and
glucocorticosteroids associated with antiviral therapy.The mean
cryoglobulin level dropped from 0.36 ± 0.12 to 0.10 ± 0.08 g/L ( p =
0.019) while C4 serum level increased from 0.08 ± 0.02 to 0.14 ±
0.02 g/l. Fifty percent of patients achieved a complete immunological
response. All patients had a SVR12. The most common side effects
were asthenia (12.2%), nausea (7.3%), and insomnia (2.4%). No serious
adverse event was reported. After a median follow-up of 26 (20–30)
months, all patients were alive and no relapse of HCV-CryoVas was
observed.
Conclusions: Sofosbuvir plus daclatasvir antiviral combination is
highly and quickly effective in HCV-CryoVas patients, with a very
good tolerance profile.
PS-100
Therapy with direct acting antivirals in patients with hepatitis C
virus related lymphoproliferative disorders and mixed
cryogloglobulinemia
L. Venezia1, G. Troshina1, A. Tucci1, P. Ponzo1, M. Sacco1, A. Smedile1,
M. Rizzetto1, G.M. Saracco1, A. Ciancio1. 1Department of Medical
Sciences, University of Turin, Torino, Italy
E-mail: alessiaciancio@libero.it
Background and Aims: Treating patients with hepatitis C virus
(HCV) and extrahepatic manifestations (symptomatic mixed cryoglobulinemia (MC) and/or B-cell Non Hodgkin Lymphomas (B-NHL)) is a
priority. Direct acting antivirals (DAAs) have significantly changed the
history of hepatitis C virus (HCV) infection, inducing high rates of
sustained virologic response (SVR). Treating patients with HCV and
extrahepatic manifestations (symptomatic mixed cryoglobulinemia
(MC) and/or B-cell Non Hodgkin Lymphomas (B-NHL)) is a priority.
The aim is to evaluate the outcome of patients with MC and/or B-NHL
and HCV after eradication with DAAs.
Methods: We analyzed virological and hematological end points in
67 patients (25 Male/42 Female, mean age 63.7 ( ± 12.1)) with MC
and/or B-NHL treated with DAAs. HCV genotype was 1a in 40 patients,
1b in 5, 2 in 13, 3 in 7, 4 in 1, 5 in 1. 34 patients were naive, 21 non
responder and 12 relapser to INF-based therapy. 31 patients were
cirrhotics (46.3%). Symptomatic MC was present in 32 patients, and in
9 of them was associated with a B-NHL. 44 patients had B-NHL:
diffuse large B-cell (10), marginal zone (9), follicular (7), MGUS (6),
mantellar (1), others were indolent B-cell NHL not otherwise
specified. We analyzed virological and hematological end points in
67 patients (25 Male/42 Female, mean age 63.7 (±12.1)) with MC and/
or B-NHL treated with DAAs. HCV genotype was 1a in 40 patients, 1b
in 5, 2 in 13, 3 in 7, 4 in 1, 5 in 1. 34 patients were naive, 21 non
responder and 12 relapser to INF-based therapy. 31 patients were
cirrhotics (46.3%). Symptomatic MC was present in 32 patients, and in
9 was associated with a B-NHL. 44 patients had B-NHL.
Results: SVR12 has been obtained in 67 patients (100%). At follow-up
all patients with MC had an improvement in clinical symptoms, in 27
patients (84%) cryoglobulines were undetectable, while 5 had a

decrease in cryoctrit. Considering patients with B-NHL, one patient
died for disease progression, while the others showed partial
haematological regression or disease stability. SVR12 was obtained
in 67 patients (100%). At follow-up all patients with MC had an
improvement in clinical symptoms, in 27 patients (84%) cryoglobulines were undetectable, while 5 had a decrease in cryoctrit.
Considering patients with B-NHL, one patient died for disease
progression, while the others showed partial haematological regression or disease stability.
Conclusions: HCV eradication with DAAs is safe in patients with MCs
and/or B-NHL, and it is associated with clinical improvement and
haematological response or stability.
PS-101
Ledipasvir/sofosbuvir ± ribavirin for 12 or 24 weeks is safe and
effective in children 6–11 years old with chronic hepatitis C
infection
K.F. Murray1, W. Balistreri2, S. Bansal3, S. Whitworth4, H. Evans5,
R.P. Gonzalez-Peralta6, J. Wen7, B. Massetto8, K. Kersey8, Y. Zhu8,
K. Garrison8, E. Svarovskaia8, D.M. Brainard8, R. Arnon9, L. Gillis10,
M.M. Jonas11, C.-H. Lin12, M.R. Narkewicz13, K. Schwarz14,
P. Rosenthal15. 1Seattle Children’s Hospital, Seattle; 2Cincinnati
Children’s Hospital Medical Center, Cincinnati, United States; 3Kings
College Hospital, London, United Kingdom; 4Cook Children’s Health Care
System, Fort Worth, United States; 5Auckland Clinical Studies, Auckland,
New Zealand; 6University of Florida, Gainesville; 7The Children’s
Hospital of Philadelphia, Philadelphia; 8Gilead Sc., Foster City; 9Mount
Sinai Medical Center, New York; 10Monroe Carell, Jr. Children’s Hospital,
Vanderbilt; 11Boston Children’s Hospital, Boston; 12Children’s Hospital
Los Angeles, Los Angeles; 13University of Colorado School of Medicine
and Children’s Hospital of Colorado, Aurora; 14The Johns Hopkins
University School of Medicine, Baltimore; 15University of San Francisco,
San Francisco, United States
E-mail: benedetta.massetto@gilead.com
Background and Aims: HCV-specific direct-acting antivirals (DAAs)
have transformed treatment of adults with chronic HCV, but few
studies have evaluated these new therapies in children, for whom the
standard of care is still pegylated interferon plus ribavirin (RBV) for
up to 48 weeks. All-oral treatment with ledipasvir (LDV)/sofosbuvir
(SOF) 90 mg/400 mg (once daily) for 12 weeks resulted in a 98% SVR
rate in adolescents aged 12–17 years. The safety and efficacy of an
all-oral treatment with LDV/SOF ± RBV are also being evaluated in
HCV-infected children 6–11 years old.
Methods: Patients 6–11 years old with chronic HCV were enrolled
into this open-label, ongoing study to receive LDV/SOF 45 mg/200 mg
as a fixed dose combination tablet (once daily) ± RBV (15 mg/kg/day
up to 1,400 mg/day) for 12 or 24 weeks, depending on HCV genotype
(GT), cirrhosis status, prior treatment experience and country of
enrollment. The key efficacy endpoint is SVR12. Intensive pharmacokinetic sampling on Day 10 in the first 12 patients was done to
confirm the appropriateness of the LDV/SOF dose.
Results: 90 children, 86 with GT1, 2 with GT3 and 2 with GT4 HCV,
were enrolled and treated. Most were male (59%), white (79%),
treatment naive (80%), and vertically infected (97%). The mean age
was 9 years (range 6–11), mean weight was 33 kg (range 18–76) and
mean BMI was 18 kg/m2 (range 13–31). PK analysis in the first 12
patients demonstrated that exposures of LDV, SOF and its primary
metabolite GS-331007 were comparable to those in adults in Phase
2/3 studies with LDV/SOF. The SVR4 rate among the 88 patients
who have completed the posttreatment Week 4 visit was 99%
(87/88); one GT1a patient relapsed after 12 weeks of LDV/SOF. SVR12
data will be presented. No subject experienced a Grade 3–4 adverse
event (AE) or AEs leading to study drug discontinuation. One
patient had serious AEs of tooth abscess, abdominal pain, and
gastroenteritis that were assessed by the investigator as not related
to study drugs. The most common AEs reported (≥10% of patients)
were abdominal pain, headache, diarrhoea, vomiting, nausea, fatigue,
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Table (abstract: PS-102).
GT2
ENTIRE TIME WINDOW
2015-OCT to 2016-OCT
12 week Treatment – no (%)
16 week Treatment – no (%)
24 week Treatment – no (%)
+ RBV – no. (%)
Age – mean (range)
Male – no. (%)
Baseline ALT – mean (SD)
HIV Co-Infection – no. (%)
HBV Co-Infection – no. (%)
Fibrosis 3/4 – no. (%)
Baseline Viral >6MM IU/ml –
no. (%)
Treatment Naive – no. (%)
SVR Intent to Treat – no. (%)

SOF + RBV
(n = 472)
397 (84%)
53 (11%)
19 (4%)
472 (100%)
59 (20–85)
n = 418
264/471 (56%)
80 (97) n = 383

GT3
SOF/VEL +/− RBV
(n = 230)

DCV + SOF +/− RBV
(n = 488)

SOF/VEL +/− RBV
(n = 158)

LDV/SOF +/− RBV
(n = 208)

SOF/VEL +/− RBV
(n = 21)

23/472 (5%)
2/472 (0%)
161/390 (41%)
112/426 (26%)

225 (98%)
2 (1%)
0 (0%)
19 (8%)
61 (22–85)
n = 221
136/230 (59%)
71 (72)
n = 168
13/228 (6%)
0/228 (0%)
83/165 (50%)
40/175 (23%)

385 (79%)
6 (1%)
92 (19%)
79 (16%)
54 (22–81)
n = 420
281/487 (58%)
92 (84)
n = 430
36/487 (7%)
5/487 (1%)
217/428 (51%)
99/456 (22%)

154 (97%)
1 (1%)
2 (1%)
20 (13%)
54 (22–80)
n = 143
88/157 (56%)
112 (108)
n = 108
17/158 (11%)
1/158 (1%)
60/100 (60%)
17/109 (16%)

201 (97%)
0 (0%)
4 (2%)
4 (2%)
63 (21–87)
n = 195
115/208 (55%)
72 (55)
n = 186
9/207 (4%)
5/207 (2%)
120/187 (64%)
47/196 (24%)

20 (95%)
0 (0%)
0 (0%)
1 (5%)
63 (24–82)
n = 20
13/21 (62%)
74 (67)
n = 12
2/21 (10%)
0/21 (0%)
6/11 (55%)
1/13 (8%)

320/353 (91%)
94/103 (91%)

136/166 (82%)
pending

305/366 (83%)
90/101 (89%)

82/93 (88%)
pending

167/194 (86%)
37/45 (82%)

9/13 (69%)
pending

pyrexia, cough and oropharyngeal pain. Post-treatment follow-up is
ongoing.
Conclusions: In children, LDV/SOF 45 mg/200 mg ± RBV for 12 or 24
weeks resulted in a 99% SVR4 rate. This all-oral, interferon-free
regimen was well tolerated, supporting its potential as an important
treatment option for children 6–11 years old. The study is continuing
in children aged 3–5 years old.
PS-102
Utilization of sofosbuvir/velpatasvir in genotype 2–6 HCV:
real-world experience from the TRIO network
M. Curry1, B. Bacon2, D. Dieterich3, S. Flamm4, K. Kowdley5,
S. Milligan6,6, N. Tsai7, Z. Younossi8, N. Afdhal1. 1Beth Israel Deaconess
Medical Center, Boston; 2Saint Louis University School of Medicine, Saint
Louis; 3Icahn School of Medicine at Mount Sinai, New York;
4
Northwestern University Feinberg School of Medicine, Chicago; 5Liver
Care Network, Swedish Medical Center, Seattle; 6Trio Health Analytics,
LaJolla; 7Queens Medical Center, University of Hawaii, Honolulu;
8
Department of Medicine, Center for Liver Diseases, Inova Fairfax,
Falls Church, United States
E-mail: scott.milligan@triohealth.com
Background and Aims: Sofosbuvir/velpatasvir (SOF/VEL) is a pangenotypic, 12 week treatment for HCV. The purpose of this study is
to examine uptake of treatment and compare outcomes between
SOF/VEL +/− ribavirin (RBV) and prior therapies in patients with
GT2-6 chronic HCV.
Methods: Data were collected from providers and specialty pharmacies through Trio Health′s Innervation Platform, a cloud-based
disease management program. Patients (n = 1,838) who initiated
anti-HCV therapy for GT2-6 between October 2015 and October 2016
were included in the analyses.
Results: Prior to SOF/VEL approval in June 2016, the most commonly
used regimens were SOF + RBV (81%, 420/520) for GT2, daclatasvir
(DCV) + SOF +/− RBV (82%, 416/505) for GT3, and LDV/SOF +/− RBV
(90%, 174/193) for GT4-6. Since June 2016, SOF/VEL +/− RBV was the
dominant therapy in GT2 (74%, 230/312) and GT3 (65%, 158/243) and
second in use in GT4-6 after LDV/SOF +/− RBV (52%, 34/65 LDV/SOF
+/− RBV vs. 32%, 21/65 SOF/VEL +/− RBV). Clinical demographics and
SVR rates are given in the Table. Differences were observed in
treatment characteristics. In GT2, more patients initiated shorter
duration therapy (12 week) with SOF/VEL +/− RBV (98%, 225/230)
compared to SOF + RBV (84%, 397/472) and fewer received RBV (100%,
472/472 SOF + RBV vs. 8%, 19/230 SOF/VEL +/− RBV). In GT3, RBV
use was similar between DCL + SOF +/− RBV (16%, 79/488) and SOF/
VEL +/− RBV (13%, 20/158) but fewer patients initiated shorter
S58

GT4-6

duration therapy (12 weeks) with DCV + SOF +/− RBV (79%, 385/488)
than SOF/VEL +/− RBV (97%, 154/158). All SOF/VEL +/− RBV treated
patients are either in therapy or pending SVR. SVR data will be
available at time of presentation and will be compared with the other
treatment regimens.
Conclusions: SOF + RBV (GT2) and DCV + SOF +/− RBV (GT3) are
effective though associated with a larger fraction of the treated
population initiating >12 week therapy compared to SOF/VEL +/−
RBV. In GT2, the shift from SOF + RBV to SOF/VEL +/− RBV results in a
large reduction in RBV use. Whether SOF/VEL +/− RBV real-world
results parallel existing results with other therapies in GT2-6 will be
addressed at the meeting, with presentation of full SVR data for SOF/
VEL +/− RBV and other treatments.

Challenges in hepatitis B and E
PS-103
Hepatitis E virus infection and acute non-traumatic neurological
injury: an international prospective pilot study
G.W. Webb1, J.J.J. van Eijk2, P. Cintas3, B. Norton1, R.G. Madden4,
C. Jones4, J.G. Hunter4, N. Devooght-Johnson4, J. Pique3, K. Woolson4,
M. Saunders5, B.N. Mclean4, E. Househam5, J. Griffiths4, R.P. Bendall1,4,
J. Izopet6,7, N. Kamar7,8, B.C. Jacobs9, H.R. Dalton1,4. 1European Centre
for Environment and Human Health, University of Exeter, Truro, United
Kingdom; 2Jeroen Bosch Hospital, “s-Hertogenbosch, The Netherlands;
3
Department of Neurology, Pierre Paul Riquet Hospital, CHU Purpan,
Toulouse, France; 4Royal Cornwall Hospital, Truro; 5Derriford Hospital,
Plymouth, United Kingdom; 6Department of Virology, National Reference
Center for Hepatitis E Virus, CHU Purpan; 7Université Paul Sabatier;
8
Departments of Nephrology and Organ Transplantation, CHU Rangueil,
Toulouse, France; 9Neurology and Immunology, Erasmus MC, University
Medical Centre, Rotterdam, The Netherlands
E-mail: glynn.webb@students.pcmd.ac.uk
Background and Aims: Hepatitis E virus (HEV) is endemic and
common in many developed countries. Most often a zoonotic
infection associated with pigs, the majority of infections are
thought to be asymptomatic, with only a small minority causing
clinically evident hepatitis. Extra-hepatic manifestations are found in
many cases, the most common being neurological injury. The aim of
the study was to explore the relationship between HEV and
neurological illness by prospective HEV-testing of patients presenting with non-traumatic neurological injury.
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Methods: 464 consecutive patients presenting to hospital with acute
non-traumatic neurological illnesses were tested for HEV by serology
and PCR from 4 centres in the UK, France and the Netherlands.
Results: 11/464 patients (2.4%) had evidence of HEV infection. Seven
had HEV RNA identified in serum and 4 were diagnosed serologically.
Neurological cases in which HEV infection was found included
neuralgic amyotrophy (n = 3, all PCR positive); cerebral ischemia or
infarction (n = 4); epilepsy (n = 2); encephalitis (n = 1); and Ramsay
Hunt-like facial neuropathy (n = 1). None of these cases were
clinically jaundiced and median ALT at presentation was 28 iu/l
(range 20–145). Cases of HEV-associated neuralgic amyotrophy were
found in each of the participating countries: all were middle-aged
males with bilateral involvement of the brachial plexus.

Conclusions: In this cohort of patients with non-traumatic neurological injury, 2.4% had evidence of HEV infection. Symptoms of
hepatitis were mild or absent and no patients were jaundiced. The
cases of HEV associated neuralgic amyotrophy had similarities with
other HEV-associated cases described in a large retrospective study.
This observation supports a causal relationship between HEV and
neuralgic amyotrophy. To further understand the relevance of HEV
infection in patients with acute neurological illnesses, case control
studies are warranted.
PS-104
Clinical phenotype and outcome of hepatitis E virus associated
neuralgic amyotrophy; an international retrospective
comparative cohort study
K.J.E. Jones1, J.J.J. Van Eijk2, P. Ripellino3, R.G. Madden1, J. Herrod1,
R. Lissmann1, G. Webb1, M. Abdelrahim1, H.H. Ashraf1, O. Almasri1,
B.N.P. Mclean1, C. Gobbi3, D. Moradpour4, T. Kuntzer4, D. Benninger4,
M. Fraga4, R. Sahli4, J.M. Peron5, H. Blasco-Perrin5, J. Izopet5,
P. Colson6, S. Attarian6, R. Gerolami6, J. Hartl7, S. Pischke7,
M.T. Giordani8, M. Fritz9, M. Panning9, R.P. Bendall1, N. Lin10,
N. Van Alfen11, B. Van Engelen11, B.C. Jacobs12, H.R. Dalton1,13. 1Royal
Cornwall Hospital, Truro, United Kingdom; 2Jeroen Bosch Hospital,
“s-Hertogenbosch, The Netherlands; 3Department of Neurology,
Neurocentre of Southern Switzlerland, Lugano; 4University Lausanne,
Lausanne, Switzerland; 5Université Paul Sabatier, Toulouse; 6Centre
Hospitalier Universitaire de la Timone, Marseille, France; 7Department
of Internal Medicine, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany; 8Infectious and Tropical Diseases Unit, San Bortolo
Hospital, Vicenza, Italy; 9Universitätsklinikum Freiburg, Freiburg,
Germany; 10Northumbria University, Newcastle upon Tyne, United
Kingdom; 11Donders Centre for Neuroscience, Department of Neurology,
Radbound University Nijmegen Medical Centre; 12Neurology and
Immunology, Erasmus MC, University Medical Centre, Rotterdam, The
Netherlands; 13European Centre for Environment and Human Health,
University of Exeter, Exeter, United Kingdom
E-mail: catherine.jones43@nhs.net
Background and Aims: Hepatitis E virus (HEV) associated neuralgic
amyotrophy (NA) has been described in case reports/small series.
HEV-associated NA (HEV-NA) may have a distinct clinical phenotype

and outcome compared to cases of NA without HEV infection. This
study aims to explore this hypothesis.
Methods: Cases of NA were identified in 11 centres from 7 European
countries. Retrospective analysis was performed of clinical records,
including demographics, clinical/laboratory findings, treatment and
outcome. Neurological outcomes were assessed by MRC-sum score at
0, 6 and 12 months plus functional disability score at final follow up.
Cases of HEV-NA were compared to those without evidence of HEV
infection.
Results: 118 patients with NA were studied: 57 cases of HEV-NA and
61 NA cases without HEV. 56/57 of HEV-NA cases were anti-HEV IgM
positive, 53/57 were IgG positive. In 23 cases HEV RNA was recovered
from the serum and in one case from the CSF (all genotype 3). 51/57
HEV-NA cases were anicteric and median ALT was 259 iu/l (range 12–
2961). In six cases the LFTs were normal. Compared to NA cases not
associated with HEV, HEV-NA cases were older (51 yrs, range 26–83
vs. 44 yrs, range 22–72, p < 0.01), more likely to have bilateral
involvement (81.8% vs. 8.62%, p < 0.01), damage outside the brachial
plexus (58.5% vs. 10.5% p < 0.01), reduced reflexes ( p = 0.03), sensory
symptoms ( p = 0.04) with more extensive damage to the brachial
plexus. 25% of the HEV-NA cases had phrenic nerve involvement.
There was no difference in outcome between the two groups, but
HEV-NA cases were more likely to have received immune-modulatory therapy (58.3% vs 37.5%, p = 0.04). Four HEV-NA cases were
treated with ribavirin with variable outcome. 11 HEV-NA cases were
treated with IV immunoglobulin (IVIG) and had better functional
disability scores at final follow up ( p = 0.039).
Conclusions: Cases of HEV-NA are nearly always anicteric with
modest rises in ALT and have a distinct clinical phenotype. Older
males are affected, with predominately bilateral involvement of the
brachial plexus, often with involvement outside the brachial plexus.
Prospective treatment/outcome studies of NA-HEV are now
warranted.
PS-105
RIG-I is a key antiviral interferon-stimulated gene against
hepatitis E virus dispensable of interferon production
L. Xu1, W. Wang1, Y. Li2, X. Zhou1, Y. Yin1, Y. Wang1, R.A. de Man1,
L.J.W. Van Der Laan3, F. Huang2, N. Kamar4, M.P. Peppelenbosch1,
Q. Pan1. 1Department of Gastroenterology and Hepatology, Erasmus MC,
Rotterdam, The Netherlands; 2Medical Faculty, Kunming University of
Science and Technology, Kunming, China; 3Department of Surgery,
ERASMUS MC, Rotterdam, The Netherlands; 4Department of Nephrology
and Organ Transplantation, CHU Rangueil, Toulouse, France
E-mail: l.xu@erasmusmc.nl
Background and Aims: Interferons (IFNs) are broad antiviral
cytokines that exert their function by inducing the transcription of
hundreds of interferon-stimulated genes (ISGs). However, little is
known about the antiviral potential of these cellular effectors on
hepatitis E virus (HEV) infection, which is a leading cause of acute
hepatitis globally. This study aims to identify key ISGs that regulate
HEV infection and to understand their mechanism-of-action.
Methods: A panel of important human ISGs was profiled for
their ability to inhibit the replication of HEV. Overexpression of
individual ISG was conducted in two Huh7.5 based HEV cell culture
models.
Results: RIG-I, MDA5 and IRF1 were identified as the key anti-HEV
ISGs. We next focused on the mode-of-action of RIG-I and revealed
that basal expression of RIG-I effectively restricts HEV infection.
Pharmacological activation of the RIG-I pathway by its natural ligand
5′pppRNA potently inhibited HEV replication. Overexpression of RIGI activates the transcription of a wide range of ISGs. RIG-I also
mediates but does not overlap with IFN-α initiated ISG transcription.
Although it is classically recognized that RIG-I exerts antiviral action
via the induction of IFN production, a non-canonical IFN-independent antiviral mechanism of RIG-I was revealed in combating HEV
infection. The ISG induction ability of 5′pppRNA is independent of
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IRF3 and IRF7, the downstream components of the RIG-I pathway.
Moreover, overexpression of RIG-I stimulated an antiviral response
dispensable of IFN production. However, it is partially through the
activation of the JAK-STAT cascade of the IFN signaling. RIG-I activates
two distinct categories of ISGs, one class of JAK-STAT-dependent and
the other of JAK-STAT-independent, which coordinately contribute to
the anti-HEV activity.
Conclusions: RIG-I was identified as an important anti-HEV ISG that
can be pharmacologically activated. It can activate the cellular innate
immunity against HEV dispensable of IFN production, but partially
through the JAK-STAT cascade of the IFN signaling.
PS-161
Switch or add-on peginterferon for chronic hepatitis B patients
already on nucleos(t)ide analogue therapy (SWAP study):
provisional analysis – add-on therapy superior
S.G. Lim1, W.L. Yang2, J. Ngu3, J. Tan4, T. Ahmed5, Y.Y. Dan1, K. Lim1,
Y.M. Lee1, G.H. Lee1, P.S. Tan1, W.W. Phyo1, J. Koo1, C. Lee1, A. Lee1,
E. Chan6. 1Gastroenterology and Hepatology, National University Health
System; 2Gastroenterology, Tan Tock Seng Hospital; 3Gastroenterology,
Singapore General Hospital; 4Medicine, Changi General Hospital;
5
Medicine, Khoo Teck Puat Hospital; 6Singapore Clinical Research
Institute, Singapore, Singapore
E-mail: mdclimsg@nus.edu.sg
Background and Aims: Patients on long term nucleos(t)ide analogue
(NA) therapy have a low chance of HBsAg loss, and add-on or switch
to peginterferon (PEG) are emerging strategies to improve HBsAg
seroclearance. We sought to investigate efficacy and safety of add-on
PEG or switch to PEG compared to continuing NA.
Methods: This was a multicentre randomised control trial of 5
Singapore Hospitals of add-on or switch to peginterferon alpha 2b for
48 weeks, compared to continuing NA randomised 2:2:1 (clinicaltrial.
gov NCT01928511). Randomisation was performed by computer
generated code and patients were stratified by HBeAg status, high or
low genetic barrier NA, or fibroscan score. Eligibility criteria included
HBeAg status, NA > 12months, compensated cirrhosis and HBVDNA
negative. Exclusions were telbivudine, decompensated cirrhosis,
significant co-morbidities. The primary endpoint was a composite
of %patients >1 log reduction qHBsAg or HBeAg loss, and secondary
endpoint was HBsAg loss at week 72. Analysis was by intention-totreat using SPSSv20.
Results: Current enrolment was 199 patients and 87 completed
week 72. Based on ITT analysis (week 72) qHBsAg > 1 logIU/mL was:
14% in add-on arm, 0% in switch arm and 0% in controls (p = 0.31).
At week 72, HBeAg loss was seen in 3/43 (7%) in add-on arm, 4/43
(9.3%) in switch arm and 0% in controls ( p = ns). The primary
endpoint was achieved in 20.9% in add-on arm ( p = 0.013 vs
controls), 9.3% in switch arm and 0% in controls. HBsAg loss/
seroconversion was seen in 7/78 (9%) in add-on arm, 7/79 (8.9%) in
switch arm and 0% in controls ( p < 0.05 compared to controls). HBV
reactivation was seen in 16/53 (30.2%) in switch arm, 1/51 (2%) in
add-on arm and 1/30 (3.3%) controls arms ( p < 0.004 in switch vs
add-on or controls). On multivariate analysis, qHBsAg > 1 logIU/mL
reduction at week 12 was the only significant factor associated with
HBsAg loss, with AUROC = 0.84. There were 23 (11.5%) discontinuations/withdrawals during therapy, 9 in add-on arm, 7 in switch arm
and 7 controls. There were 914 adverse events, 10 serious adverse
events. There was one death due to myocardial infarction unrelated
to therapy. The most common adverse events were fever, lethargy,
myalgia, rash and anorexia.
Conclusions: The composite endpoint of HBeAg loss or qHBsAg > 1
log at week 72 was significantly higher in add-on but not switch arm,
compared to controls. The switch arm had significantly higher
reactivation than the other arms. This study shows that add-on
therapy is a superior strategy compared to the other two options.
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PS-107
Advancing age and comorbidities in chronic hepatitis B patients:
results of 10-year longitudinal analysis of a diverse populationbased cohort of 44,026 chronic hepatitis B patients in the United
States
M.H. Nguyen1, J. Lim2, A.B. Ozbay3, J. Fraysse3, I. Liou4, N. Meyer5,
G. Dusheiko6,7, S. Gordon8. 1Division of Gastroenterology and
Hepatology, Stanford University Medical Center, Stanford; 2School of
Medicine, Yale University, New Haven; 3Health Economics Outcomes
Research, Gilead Sciences, Inc., Foster City; 4Department of Medicine,
Division of Gastroenterology, University of Washington, Seattle;
5
Life Sciences, Truven Health Analytics, Cambridge, United States;
6
Institute for Liver and Digestive Health, University College London;
7
Department of Medicine, King’s College Hospital, London, United
Kingdom; 8Gastroenterology, Henry Ford Hospital, Detroit, United States
E-mail: nfulcher@us.ibm.com
Background and Aims: The prevalence and impact of advancing age
and co-morbid medical conditions among patients with chronic
hepatitis B (CHB) is poorly understood. Our goal is to examine the
prevalence of co-morbidities in a large diverse CHB population and
temporal changes over the past 10 years.
Methods: This study identified CHB patients ≥18 years of age without
hepatitis delta co-infection (ICD-9 diagnosis codes 070.22, 070.30 or
070.32) who were continuously entrolled for 6 months before and
after CHB diagnosis from the 7/1/2004 to 6/30/2015 MarketScan®
Commercial (general population), Medicare (mostly over 65 years of
age), and Medicaid (low income population) databases.
Results: We included 44,026 CHB patients: 29,585 Commercial
(median age 47 in 2006, 51 in 2015), 2,938 Medicare (median age 71
in 2006, 73 in 2015), and 11,503 Medicaid (median age 45 in 2006, 52
in 2015) patients. Deyo-Charlson Comorbidity Index scores increased
over time for all payers with the largest increase in Medicare (1.6 in
2006 to 3.2 in 2015). The proportion of CHB patients with diabetes,
hypertension, and hyperlipidemia increased significantly (all p <
0.001) between 2006 and 2015 for all payers (Figure). Notably, from
2006 to 2015, hyperlipidemia increased from 8.4% to 47.3% and
hypertension from 43.0% to 75.9% for Medicare. Furthermore, the
prevalence of non-alcoholic fatty liver disease (NAFLD) and hepatic
steatosis increased by almost 4-folds for Commercial (1.6% in 2006 to
5.7% in 2015) and over 2-folds for Medicaid (1.8% in 2006 to 4.5% in
2015) ( p < 0.001). Glomerulonephritis, proteinuria, nephrotic syndrome or nephropathy prevalence also increased significantly for all
payers by 2 to 4-folds from 2006 to 2015 ( p < 0.001): 4.5% to 8.0% in
Commercial,11.6% to 43.7% in Medicare, and 9.5% to 20.2% in Medicaid.
Liver and renal impairment also increasingly affect CHB patients in
all payer groups: one-third of Medicare (34.7%) and Medicaid (32.8%)
and close to one-fifth of Commercial (15.5%) patients by 2015.

Conclusions: Between 2006 and 2015, the median age of patients
with CHB increased in the United States across payer types, and the
proportion of patients with comorbidities also increased significantly
across payers, up to 4-fold, and affected up to one-third of the CHB
population. Advancing age and associated comorbidity profiles of
CHB patients should be considered in management of these patients.
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PS-108
Safety and immunogenicity of HBAI20 Hepatitis B vaccine in naive
and non-responding adults
A.M.O. Lashof1, Ö.M. Koc1, I.H. van Loo1, P.H. Savelkoul1. 1Department of
Medical Microbiology, School of Nutrition and Translational Research in
Metabolism, Maastricht University Medical Centre, Maastricht,
The Netherlands
E-mail: ozgurmkoc@gmail.com
Background and Aims: Approximately 5% of the general population
displays an inadequate response after the administration of the
standard three dose hepatitis B vaccine. In the Netherlands, the
vaccination schedule is stopped after a total of six hepatitis B
vaccinations when development of protective antibodies is lacking
(anti-HBs < 10 mIU/mL). We call these persons true non-responders.
In this study, a new adjuvant AI20, containing 20 µg recombinant
human IL-2 attached to 20 µg aluminum hydroxide (CyTuVax,
Maastricht, the Netherlands), was added to HBVaxPro©-10 µg
(HBAI20) to evaluate the induction of a proper immune response in
true non-responders and in naïve patients.
Methods: This phase 1 double-blind randomized controlled clinical
trial in 24 healthy hepatitis B naïve subjects compared the safety and
immunogenicity of the new adjuvanted HBAI20 vaccine with
standard HBVaxPro©-10 µg vaccination. In an additional open-label
trial, 10 healthy true non-responders received the HBAI20 vaccine to
evaluate safety and efficacy. All participants received three vaccinations (0, 1 and 6 months), the first and second vaccination contained
HBAI20 or HBVaxPro©-10 µg, the third vaccination was the standard
HBVaxPro©-10 µg.
Results: In the randomized trial, there was no significant difference
between HBAI20 and HBVaxPro©-10 µg regarding any adverse
events (21.7% and 21.3% respectively, p = 0.91) or severe events
(0.8% and 0.8% respectively, p = 1.00) during each of the five
consecutive days after the first and second vaccination. In both
HBAI20 and HBVaxPro©-10 µg, local reactions were essentially mild,
the most frequent being local pain at the injection site. Ten days
after the second vaccination, respectively 92% (HBAI20) and 58%
(HBVaxPro©-10 µg) had an anti-HBs of ≥10 mIU/mL, p = 0.059. One
month after the vaccination course, HBAI20 and HBVaxPro©-10 µg
both induced seroprotection in 100% of the participants. In the open
label trial, no serious adverse events were noted, and the HBAI20
vaccine was able to elicit protective anti-HBs titers ≥10 mIU/mL in
90% of the true non-responders, one month after the third
vaccination.
Conclusions: These results indicate that the new adjuvanted HBAI20
vaccine was safe, well-tolerated and may promote more rapid
protection against hepatitis B infection. In 90% of the true nonresponders, the HBAI20 provided protective antibodies.
PS-109
Prevalence of osteoporosis and bone fracture was 2-fold higher in
chronic hepatitis B compared to non-chronic hepatitis B patients
and continued to increase in the last decade: results of a United
States population-based cohort study
S.C. Gordon1, J. Lim2, I. Liou3, A.B. Ozbay4, L. Moore-Schiltz5,
G. Dusheiko6,7, M.H. Nguyen8. 1Gastroenterology, Henry Ford
Hospital, Detroit; 2School of Medicine, Yale University, New Haven;
3
Division of Gastroenterology, School of Medicine, University of
Washington, Seattle; 4Health Economics Outcomes Research, Gilead Inc.,
Foster City; 5Life Sciences, Truven Health Analytics, Cleveland,
Ohio, United States; 6Department of Medicine, Kings College Hospital;
7
Institute for Liver and Digestive Health, University College
London, London, United Kingdom; 8Division of Gastroenterology
and Hepatology, Stanford University Medical Center, Stanford,
United States
E-mail: laura.moore-schiltz@truvenhealth.com
Background and Aims: Risk for osteoporosis and bone fractures
increase with age, especially in Asian patients, an ethnicity

disproportionately affected by chronic hepatitis B (CHB). Our goal is
to characterize the prevalence of osteoporosis and bone fractures in a
population-based cohort of CHB patients in the U.S. using a diverse
set of national insurance databases from MarketScan® Commercial
(general population), Medicare (mostly over 65), and Medicaid (low
income) databases and to compare these rates with non-CHB patients
during 7/1/2004–6/30/2015.
Methods: CHB cohort included patients ≥18 years without hepatitis
delta virus (ICD-9 diagnosis codes 070.22, 070.30 or 070.32), who
were continuously enrolled for 6 months before and after the CHB
index date. Non-CHB controls were selected from the same databases
and matched to cases by CHB index year, age, gender, geographic
region and race (Medicaid only). Prevalence ( per 1,000 persons) and
incidence ( per 1,000 person-years) of fracture and osteoporosis and
annual medical cost related to hip/spine fracture based on 2015
estimates in United States dollars were reported.
Results: A total of 29,585 Commercial patients (median age 47 in
2006, 51 in 2015), 2,938 Medicare patients (median age 71 in
2006, 73 in 2015), and 11,503 Medicaid patients (median age 45 in
2006, 52 in 2015) met the study criteria. As shown in the Figure, the
fracture and osteoporosis prevalence in CHB patients were significantly higher than in non-CHB controls across insurance types and
over all time periods, especially among Medicaid and Medicare
patients. Among CHB cases, the prevalence also consistently
increased from 2006 to 2015 with over 2-fold rise in patients with
Commercial (59 to 125 per 1,000) and in Medicaid (152 to 315 per
1,000) patients. Similar trends were seen for incidence rates for
fracture and osteoporosis. In both hip and spine fracture patients,
inpatient admissions accounted for the vast majority of fracturerelated annual medical cost in all insurance types (80–98% for hip
fracture and 73–90% for spine fracture) and were highest for Medicare
($77,511–$91,775) followed by Commercial patients ($30,402–
$50,949).

Conclusions: The prevalence of osteoporosis and bone fractures
was higher in CHB patients compared to matched non-CHB controls,
and increased consistently over the past decade with 2-fold rise
(Commercial and Medicaid) from 2006 to 2015, contributing
substantially to medical cost. The management of CHB patients
should include other associated non-liver comorbidities.
PS-110
Blood-borne HEV transmission: first experience with global
HEV screening at a tertiary center
D. Westhölter1, J. Hiller2, U. Denzer2, S. Peine2, S. Polywka3,
A.W. Lohse1, S. Pischke1, M. Lütgehetmann3. 1I. Medical Clinic and
Polyclinic; 2Institute of Transfusion Medicine; 3Medical Microbiology,
Virology and Hygiene, University Hospital Hamburg-Eppendorf,
Hamburg, Germany
E-mail: d.westhoelter@uke.de
Background and Aims: The rate of HEV RNA positive donors in
Germany in recent studies varies from 0.022% (1:4,525) to 0.08%
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(1:1,240), but general HEV testing of blood products has not
been implemented. The clinical relevance of blood-borne HEV
transmission for immunosuppressed patients is still under debate
and requires further investigations.
Methods: In September 2016 a preliminary testing phase was
conducted, since October 2016 all blood donors were routinely
screened for HEV RNA at University Hospital Hamburg-Eppendorf.
This study contains all tested samples. Pools of 24 donations were
tested using the new Roche cobas 6800® HEV PCR assay. Reactive
pools were tested individually to identify HEV RNA positive donors.
HEV RNA positive blood products were discarded and not transfused.
Results: In total 3,274 donations were tested and five HEV RNA
positive donors (D1 to D5) were identified in this cohort (0.15%
or 1:655). 4/5 (80%) of the positive donors were healthy and
asymptomatic, showing no elevation of liver transaminases (HEV
virus load D1: 1,000 IU/ml; D2: 290 IU/ml; D3: 9,680 IU/ml; D4:
positive, quantitative result pending) while one donor (20%)
presented with acute self-limiting hepatitis (D5: HEV virus load
11.200.000 IU/ml, ALT max. 1,287 U/l). Retrospective analysis for all

S62

HEV RNA positive donors revealed that donor D1 (asymptomatic
infection) had been HEV RNA positive for more than 3 months and
had given rise to 9 additional HEV RNA positive blood products (all
platelets) which were transfused into 9 immunocompromised
patients. All recipients of HEV RNA positive blood products were
tested by HEV PCR up to 6–8 weeks after transfusion. Interestingly,
8/9 immunocompromised patients did not develop overt Hepatitis
E while one recipient had detectable HEV RNA in serum (up to
HEV RNA 550 IU/ml) 10 days before death due to acute-on-chronic
liver failure complicated by pseudomonas sepsis.
Conclusions: Incidence of HEV RNA in asymptomatic blood donors in
our cohort is higher than reported before. Since prolonged viremia
(more than 3 months) can be observed, a single HEV-positive blood
donor can cause HEV infections in several patients with possible fatal
clinical outcome. Long term studies are needed to analyze if routine
pool testing of all blood donors for the presence of HEV RNA is
sensitive enough to effectively lower blood-borne HEV infection rates
in immunocompromised patients.
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PS-111
Hepatitis C virus genotypes are associated with distinct intestinal
microbial community structures
N. Döscher1, M. Vital2, I. Plumeier2, S. Kahl2, J. Kirschner1, S. Ziegert1,
A. Potthoff1, M.P. Manns1,3, D.H. Pieper2,4, H. Wedemeyer1,3,
B. Heidrich1,2,3, A.G. Heidrich. 1Department of Gastroenterology,
Hepatology and Endocrinology, Hannover Medical School, Hannover;
2
Microbial Interactions and Processes Research Group, Helmholtz Center
for Infection Research, Braunschweig; 3German Center for Infection
Research (DZIF), Hannover; 4German Center for Infection Research
(DZIF), Braunschweig, Germany
E-mail: nico.doescher@stud.mh-hannover.de
Background and Aims: The role of the intestinal microbiota in
diseases is getting in scientific focus recently. Many factors have
been shown to be associated with the microbiome in the intestine.
In hepatitis C patients it is shown that the stage of fibrosis is
associated with a distinct microbiota. Furthermore, HCV genotypes
(GT) show distinct clinical outcomes. Therefore, we hypothesized
that HCV GT are associated with alteration of the intestinal
microbiota.
Methods: In a cross sectional approach the microbiota of 95 chronic
hepatitis C patients (n = 57 w/o cirrhosis (NO-CIR); n = 38 with
cirrhosis (CIR) and 50 healthy controls (HC) was analyzed. GT1b was
the most prevalent followed by GT1a and GT3 (n = 47, n = 25, and
n = 14). The V1-2 region of the 16S rRNA gene was amplified followed
by sequencing on the Illumina MiSeq platform. Random subsampling
was performed to achieve equal number of reads. Differences in
community structure were measured with the ANOSIM routine in
primer 7. Differences in the relative abundance were calculated
with DESeq2 in R. Only p-values adjusted for multiple testing were
considered.
Results: The community structures differed significantly between
HC vs. NO-CIR and CIR (R = 0.09; p < 0.001) in the overall population. However, differences were even more pronounced when
stratifying to GT. GT1a and 3 showed the highest differences (R =
0.348; p < 0.001 and R = 0.386; p < 0.001) followed by GT1b (R =
0.205; p < 0.001). Importantly, community structures between NOCIR and CIR differed only in GT3 (R = 0.385; p = 0.002) and not in
GT1a (R = 0.019; p = 0.3) or 1b (R = 0.083; p = 0.1) patients. GT3
patients showed significant lower abundancies in Veillonella spp. ( p
= 0.005) and higher abundancies in Bidifobacterium spp. ( p = 0.012),
Acidaminococcus spp. ( p = 0.003) and Alloprevotella spp. ( p < 0.001)
compared to GT1. Comparing GT3 separately to GT1a and GT1b,
Turicibacter spp. ( p = 0.035) had lower relative abundance in GT3
compared to GT1a. Pseudomonas spp. ( p = 0.031) showed higher and
Anaeroplasma spp. ( p = 0.031) lower relative abundance in GT3
related to GT1b.
Conclusions: The present study demonstrates for the first time an
association between HCV GT and the intestinal microbiota. In GT3
patients the stage of fibrosis showed significant associations with the

intestinal microbiota whereas in GT1a and 1b no such associations
could be observed indicating different mechanisms of interaction
between HCV and intestinal microbiota depending on the genotype.
The interactions can be directly or indirectly via immunological
interfaces.
PS-112
Gut microbiota are associated with impaired brain recovery after
liver transplant
J.S. Bajaj1, A. Fagan1, J. Wade1, A. Fagan1, E.A. Gavis1, M. White1,
D. Ganapathy1, D. Heuman1, M. Sikaroodi2, M. Fuchs1, B. John1,
H.C. Gilles1, P. Gillevet2. 1Virginia Commonwealth University, Richmond;
2
George Mason University, Manassas, United States
E-mail: jasmohan@hotmail.com
Background and Aims: It is assumed that pts completely recover
cognitive function post liver transplant (LT), however, this recovery
may be incomplete in subgroups. Pre-LT gut microbiota, especially
phylum Proteobacteria (includes Escherichia, Klebsiella) are linked
with poor outcomes. However the association of gut microbial
change on post-LT cognitive recovery is unclear.
Aim: To determine whether gut microbiota alterations are associated
with cognitive recovery post-LT.
Methods: Cirrhotic outpts listed for LT were enrolled and followed
till 6 months post-LT. Patients listed as status 1 and unable to give
consent were excluded. Post-LT patients who did not have
infections, were stable on immunosuppression at 6 months were
studied. At both visits, patients underwent stool collection for
microbiota using multi-tagged pyrosequencing and cognitive
testing using the validated Psychometric Hepatic Encephalopathy
score (PHES; range −15 to +4, higher being better). Analysis was
performed related to PHES and microbiota at a phylum and
microbial diversity levels. Persistent cognitive impairment was
defined as a stable/worsening PHES; any increase in PHES was
considered improvement.

Results: We enrolled 45 pts (age 56 ± 7 years, 32 men, 58% HCV, MELD
26 ± 8). 32 were on rifaximin & 25 on lactulose. Patients received LT
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6 ± 3 months after enrollment and were re-evaluated 7 ± 2 months
post-LT. Post LT, two patients had developed rejection, four had
infections and four required biliary manipulation but these
were resolved for >3 months prior to the post-LT study visit. During
the post-LT visit, all patients were alert and oriented, none had
recurrent cirrhosis or hepatic encephalopathy, all were on Bactrim
and stable tacrolimus doses. There was a significant improvement in
PHES ( pre −5.9 ± 5.7 vs post −1.7 ± 3.1, p = 0.001). 29% (n = 13) of
patients did not improve PHES post-LT. In these, Proteobacteria
relative abundance was significantly higher post-LT (23% vs 0.1%,
p = 0.01, Figure) while the reverse occurred in the group that
improved. Delta PHES was negatively correlated with delta
Proteobacteria (r = −0.5, p = 0.05) i.e. a higher Protebacteria was
correlated with lower/worse PHES.
Conclusions: Liver transplant significantly improves cognitive
function in most but not all patients. In patients who do not
improve cognitively, there was a significant increase in Proteobacteria
relative abundance,which changed in the opposite direction in those
whose cognition improved. This post-LT increase in Proteobacteria
could play a role in incomplete brain recovery.
PS-113
High-throughput sequencing analysis of tissue-resident gut and
liver B cells reveals antigen-driven clonal expansion in primary
sclerosing cholangitis-inflammatory bowel disease
B.K. Chung1,2,3,4, E.K.K. Henriksen3,4,5, G.M. Hirschfield1,2,
T.H. Karlsen3,4,5, E. Liaskou1,2. 1Centre for Liver Research and NIHR
Birmingham Liver Biomedical Research Unit, Institute of Immunology
and Immunotherapy, College of Medical and Dental Sciences, University
of Birmingham; 2Birmingham Health Partners, Institute of Translational
Medicine, University Hospitals Birmingham, Birmingham, United
Kingdom; 3Norwegian PSC Research Center, Department of
Transplantation Medicine, Division of Surgery, Inflammatory Medicine
and Transplantation, Oslo University Hospital Rikshospitalet; 4Institute
of Clinical Medicine, Faculty of Medicine, University of Oslo; 5Division of
Surgery, Inflammatory Medicine and Transplantation, Research Institute
of Internal Medicine, Oslo University Hospital Rikshospitalet,
Oslo, Norway
E-mail: b.chung@bham.ac.uk
Background and Aims: Primary sclerosing cholangitis (PSC) is an
immune-mediated liver disorder featuring chronic bile duct inflammation complicated by biliary strictures, cirrhosis and end-stage liver
disease. In 50–80% of cases, PSC is associated with inflammatory
bowel disease (PSC-IBD) which led us to hypothesize that antigens
shared between the gut and liver drive hepato-biliary pathology.
Herein, our aim was to assess antigen-driven gut and liver B cell
expansion in patients and in so doing, better understand the
immuno-pathophysiology of PSC-IBD.
Methods: To determine if shared antigens drive B cell responses in
PSC-IBD, we evaluated B-cell clonality among gut and liver patient
samples using high-throughput deep sequencing of the B-cell
receptor (BCR) immunoglobulin heavy chain (IGH; Adaptive
Biotechnologies). Metadata analysis of the hypervariable complementarity-determining region 3 (CDR3) was performed by Adaptive
Biotechnologies and IGH variable (IGHV) gene usage was analyzed by
ImmunoSeq.
Results: Using colonic and explanted liver tissue from PSC patients
(n = 10), we detected a significant enrichment of shared B-cell
clonotypes in paired samples compared to unpaired specimens
( paired: 345 ± 77, unpaired: 4 ± 1; mean ± SEM, p < 0.0001). Shared
gut and liver clonotypes in paired samples represented 4.27% of
the total productive IGH sequences on average (range: 0.69–11.32%)
and were detected at higher frequencies in the liver compared
to the gut (9/10). The top 4 clonotypes shared between gut
and liver tissues were found in 5/10, 6/10 and 7/10 of patients
and 3/4 clonotypes expressed considerable CDR3 amino acid
homology (CXRDTXR). These top 4 clonotypes may represent
S64

novel disease-associated B-cell clonotypes for PSC-IBD as none of
the CDR3 sequences were found by metadata analysis. Evaluation
of IGHV gene usage showed preferential utilization of IGHV3-09 by
shared clonotypes whereas IGHV4-34 was over-represented in
liver-restricted clonotypes.
Conclusions: We show a high proportion of tissue-resident gut
and liver B cells recognize similar or structurally-related antigens in
PSC-IBD and that shared gut and liver clonotypes exhibit preferential
IGHV3-09 gene usage. These data support the concept of the gut-liver
axis in PSC-IBD and suggest that pathogenic B cells originating in the
gut may undergo clonal expansion in the liver of PSC-IBD patients.
Large-scale single-cell BCR sequencing efforts may further refine
these observations and reveal greater insights into the triggering
antigens of PSC-IBD.
PS-114
The restoration of a healthy intestinal microbiota by fecal
transplantation normalizes portal hypertension and endothelial
dysfunction in a rat model of diet-induced non-alcoholic
steatohepatitis
T. García-Lezana1, M. Martell1,2, I. Raurell1,2, M. Bravo1,2,
M. Torres-Arauz1, M.T. Salcedo3, C. Manichanh2,4, J. Genescà1,2,
S. Augustin1,2. 1Liver Unit, Institut de Recerca Vall d’Hebron (VHIR),
Barcelona; 2Centro de Investigación Biomédica en Red de Enfermedades
Hepáticas y Digestivas (CIBEREHD), Madrid; 3Servicio de Anatomía
Patológica, Hospital Vall d’Hebron; 4Digestive Unit, Institut de Recerca
Vall d’Hebron (VHIR), Barcelona, Spain
E-mail: Teresa.garcia.lezana@vhir.org
Background and Aims: Recent studies indentify the intestinal
microbiota (IM) as key factor in the development of non-alcoholic
steatohepatits (NASH). On the other hand, our group developed a
diet-induced NASH model with mild fibrosis (F0-1) but with
portal hypertension (PH) associated with intrahepatic endothelial
dysfunction (IED). The aim of the study was to characterise
the role of the IM in the development of portal hypertension in
NASH.
Methods: Stage 1 (model development): Sprague-Dawley rats were
fed for 8 weeks with high fat diet and high glucose-fructose syrup
(HFGFD) or control diet and water (CD). Three representative rats
from each group were selected as IM donors for stage 2 (opposite diet
donors) on the basis of degree of portal hypertension, NASH, insulin
resistance and of IM profile.
Stage 2 (IM transplant): After 8 weeks, HFGFD and CD rats
underwent an intestinal decontamination followed by IM transplant
with faeces coming from either the opposite diet donors (Tr,
heterologous faecal transplant) or auto-transplantation (Atr, autologous faecal transplant). Four groups were originated: CD-Atr, CD-Tr,
HFGFD-Atr, HFGFD-Tr. Two additional groups did not undergo IM
transplantation and were kept as baseline controls (CD-Basal and
HFGFD-Basal). The original diet was maintained for 12–14 days until
euthanasia.
Results: HFGFD rats were significantly more obese and insulin
resistant (determined by HOMA-IR) than controls and developed
NASH with PH and IED with mild fibrosis. There were relevant and
significant differences in IM composition in HFGFD vs. CD rats. In
HFGFD rats, transplant with faeces from CD donors caused a
significant reduction of PH to levels comparable to CD (Figure)
without significant changes in NASH histology. The reduction in
PH was due to a significant decrease of intrahepatic vascular
resistance (HFGFD-Tr 3.6 ± 0.3 vs. HFGFD-Atr 4.9 ± 0.5 mmHg/[ml ·
min/100 g], p = 0.035). This effect was associated to an amelioration
of IED confirmed by the recovery of hepatic peNOS/eNOS in HFGFDTr vs. HFGFD-Atr ( p = 0.045). The improvement in IED was also
related to improved hepatic insulin sensitivity (recovery of hepatic
pAKt/AKT levels). Preliminary analyses suggest that the observed
intrahepatic changes could be mediated by changes in FXR intestineliver axis.
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gallbladder, whereas others are able to survive for a limited period. It
may be that these bacteria are in the bile duct transiently due to
reflux from the small bowel. As this study has shown that there is a
normal gall bladder bile microbiota it is possible that dysbiosis within
this microbiome may have a role to play in the pathogenesis of autoimmune liver disease. Many of the bacteria may be unculturable and
more information will be derived from pyrosequencing which is
currently underway.

Conclusions: The intestinal microbiota exerts a direct influence in
the development of PH in rats with diet-induced NASH. Portal
hypertension, insulin resistance and endothelial dysfunction revert
when a healthy intestinal microbiota is restored.
PS-115
Human bile retrieved from the normal biliary system is
not sterile
R.C. Warburton1,2,3, W. Gelson2, S. Harper2, S. Rushbrook4, A. Narbad1.
1
Institute of Food Research, Norwich; 2Hepatology Transplantation,
Addenbrookes Hospital, Cambridge; 3Gastroenterology; 4Norfolk and
Norwich University Hospital, Norwich, United Kingdom
E-mail: richard.warburton@ifr.ac.uk
Background and Aims: Conventional wisdom dictates that bile
in normal biliary systems is sterile. Recent studies have identified
bacterial populations within the biliary system of symptomatic
patients undergoing cholecystectomy or biliary intervention. It is
feasible that there is a core microbiome that may play a role in the
development of liver disease. The aim of this study is to identify
bacteria within a normal common bile duct sampled at the time of
cholecystectomy or pancreatic resection in patients with no other
biliary intervention.
Methods: 19 patients undergoing laparoscopic cholecystectomy,
open liver resection or pancreatic resection had bile sampled directly
under aseptic technique from the common bile duct or gallbladder.
The bile was then cultured aerobically and anaerobically on nonselective media (MRS, Blood, Liquid Broth and Brain Heart Infusion).
The identity of the isolated bacteria was established by sequencing
of their 16S ribosomal RNA genes. Isolated bacteria was then exposed
to media containing bile salts and growth curves produced through
optical density measurements.
Results: There was positive growth in 16 of the 19 biliary samples. In
total 66 discrete colonies were isolated and sent for sequencing. The
most common isolates were Micrococcus luteus, Lactobacillus rhamnosus, Bacillus cereus and Staphylococcus hominis. Other isolates
included Bacillus circulans, Paenibacillus lactis, Staphylococcus pasteuri
and Corynebacterium imitan.
14 of the isolates were able to proliferate in media containing bile
salts up to concentrations of 10%. Of the remaining isolates; 38
showed positive growth when replated after 48 hours incubation in
media containing 0.2% bile salts, a concentration expected within the
common bile duct.
Conclusions: To our knowledge this is the first study looking at the
bacterial content of human bile isolated from the normal biliary
tree. It is clear that human bile is not, as first thought, sterile. Some of
the bacteria are able to proliferate in conditions expected in the

PS-116
Post-prandial serum bile acid concentration change after
bariatric surgery and is associated with weight loss and glucose
metabolism improvement in obese human subjects
L. Parlati1, F. Ferri2, E. Poli2, F. Leonetti3, D. Capoccia3, G. Silecchia4,
M. Ståhlman5, A. Molinaro5, S.G. Corradini2, F. Backhed5. 1Service of
Hepatology, Cochin Hospital, Descartes University of Paris, Paris, France;
2
Division of Gastroenterology, Department of Clinical Medicine,
Sapienza University of Rome, Italy; 3Division of Metabolic Diseases
and Diabetology, Department of Experimental Medicine, Sapienza
University of Rome; 4Department of Science and Surgical
biotecnology, Sapienza University of Rome, Rome, Italy; 5Wallenberg
Laboratory, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden
E-mail: lucia.parlati85@gmail.com
Background and Aims: Experimental data suggest that sleeve
gastrectomy (SG) induces changes in bile acid (BA) metabolism.
This could be one of the mechanism mediating beneficial effects of
bariatric surgery in body weight reduction and improvement of
glucose metabolism, but few data are available in humans. We
evaluated the effect of changes in serum BA pool after SG and its
effect on weight loss and glucose metabolism in humans.
Methods: Serum BA and Fibroblast growth factor 19 (FGF19) levels
were dosed during an oral lipid tolerance test (OLTT; 0–120
minutes) in a cohort of 43 obese subjects before and 6 months
after SG. We evaluated differences in total BA serum levels
according to the median of the percent weight loss and of glycated
haemoglobin (HbA1c) reduction 6 months after SG. Data are
reported as area under the curve and as median values (interquartile range).
Results: As expected 6 months after SG, compared to baseline,
there was a reduction of BMI [31.8 Kg/m2 (28.9–35.9) vs 42.4 Kg/
m2 (38.4–50.8); p < 0.001] and of HbA1c [5.0 (4.7–5.2) vs 5.3 (5.1–
5.8); p < 0.001]. In subjects with a weight loss percentage above
the median value the total serum BA concentration during OLTT
was significantly higher after SG [299.3 (151.3–497.1) vs 173.6
(135.3–259.9); p < 0.05] while in subjects with a weight loss
percentage below the median value there were no significant
differences from baseline [238.6 (182.7–523.9) vs 182.8 (142.1–
223.2); p = ns]. Total BA concentration during OLTT was also
evaluated according to HbA1c serum levels variation after SG.
Subjects with a HbA1c percentage reduction above the median
value after SG had an increase of serum total BA 6 months after
SG [316.8 (200.1–500.1) vs 165.5 (137.1–216.8); p < 0.05] while in
subjects with a HbA1c percentage reduction below the median
value after SG there were no significant differences from the
baseline [260.9 (154.3–611.6) vs 219.3 (111.4–287.1); p = ns]). There
were no differences in FGF19 serum levels during OLTT before or
after surgery according to body weight variation, while in subjects
with a high HbA1c reduction after SG it was significantly higher 6
month after surgery before OLTT [0.16 (0.10–0.22) vs 0.10 (0.05–
0.14); p < 0.05] and 120 minutes [0.18 (0.08–0.32) vs 0.12 (0.05–
0.18); p < 0.05] after OLTT.
Conclusions: Six months after SG, patients with higher post-prandial
serum levels of circulating BA have the highest body weight reduction
and improvement of glucose metabolism. Such metabolic effect could
be mediated by the interaction between BA-FXR-FGF19.
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PS-117
Effect of a multispecies probiotic mixture on cognitive function,
risk of falls and inflammatory response in patients with cirrhosis
E. Román1,2,3, J.C. Nieto4, C. Gely5, S. Vidal4, M. Pozuelo6, M. Poca1,
C. Juárez4, C. Guarner1,3, C. Manichanh3,6, G. Soriano1,3. 1Department
of Gastroenterology, Hospital de la Santa Creu i Sant Pau; 2Escola
Universitària d’Infermeria EUI-Sant Pau, Barcelona; 3CIBERehd, Instituto
de Salud Carlos III, Madrid; 4Department of Immunology; 5Institut de
Recerca IIB-Sant Pau, Hospital de la Santa Creu i Sant Pau; 6Vall d’Hebron
Institut de Recerca (VHIR), Barcelona, Spain
E-mail: gsoriano@santpau.cat
Background and Aims: Probiotics, due to their ability to modulate
gut microbiota, intestinal permeability and inflammatory response,
could improve cognitive dysfunction and contribute to avoid its
consequences, such as falls, in patients with cirrhosis. The aim was to
evaluate the effect of a multispecies probiotic mixture (De Simone
formulation-DSF) on cognitive function, risk of falls and inflammatory response in patients with cirrhosis.
Methods: In this double-blind placebo-controlled clinical trial
(NCT01686698), we included consecutive outpatients with cirrhosis
and cognitive dysfunction (defined by the Psychometric Hepatic
Encephalopathy Score [PHES] < −4) and/or falls in the previous 12
months. Patients were randomized to receive DSF one sachet
containing 450 billion bacteria bid for 12 weeks, or placebo. We
evaluated the changes in cognitive function by the PHES, risk of falls
(gait speed, Timed Up & Go-test-TUG- and incidence of falls),
systemic inflammatory response (CRP, TNF-α, IL-6, IL-10 and
neutrophil and monocyte oxidative burst), bacterial translocation
(serum bacterial DNA and lipopolysaccharide binding protein-LBP),
intestinal barrier integrity (serum fatty acid binding protein-FABP-6
and 2 and zonulin and urinary claudin 3) and fecal microbiota at the
beginning and at the end of the study.
Results: We included 36 outpatients with cirrhosis. The two groups
of 18 patients each had similar baseline clinical and analytical
characteristics. Patients treated with the probiotic showed a
significant improvement in the PHES ( p = 0.01), gait speed ( p =
0.03), TUG ( p = 0.02) and a trend to a lower incidence of falls during
follow-up (0% vs 22.2% in the placebo group, p = 0.10). In the probiotic
group, we observed a decrease in CRP and TNF-α ( p = 0.01), an
increase in poststimulation neutrophil and monocyte oxidative
burst ( p < 0.05), and a decrease in FABP-6 ( p = 0.009) and claudin 3
( p = 0.002) without significant changes in serum bacterial DNA, LBP
and fecal microbiota. We did not observe significant changes in any of
the parameters studied in the placebo group. The incidence of side
effects was similar in the two groups and no side effect could be
attributed to probiotic treatment.
Conclusions: The multispecies probiotic DSF improves cognitive
function, risk of falls, inflammatory response and intestinal
barrier in patients with cirrhosis and cognitive dysfunction and/or
previous falls.

Non-invasive assessment of liver disease
PS-118
The enhanced liver fibrosis test predicts advanced fibrosis in
alcoholic liver disease: a Biopsy-controlled study in 289 patients
M. Thiele1,2, B.S. Madsen1,2, J.F. Hansen2,3, S. Detlefsen2,4,
S. Antonsen5, A. Krag1,2. 1Dpt. of Gastroenterology and Hepatology,
Odense University Hospital; 2Institute of Clinical Research, University of
Southern Denmark; 3Dpt. of Infectious Diseases; 4Dpt. of Pathology,
Odense University Hospital, Odense; 5Dpt. of Clinical Biochemistry,
Odense University Hospital, Svendborg, Denmark
E-mail: majath@dadlnet.dk
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Background and Aims: Alcohol is the number one source of liverrelated mortality. Widely accessible tools to diagnose advanced
fibrosis in alcoholic liver disease are needed to allow for timely
alcohol rehabilitation, monitoring and treatment.The Enhanced Liver
Fibrosis test (ELF, Siemens Healthcare) is a commercially available
serum algorithm, developed for NAFLD, that combines three direct
fibrosis markers (HA, PNP3, TIMP-1). A 10.5 cut-off for advanced
fibrosis was recently recommended. To date, ELF has not been
evaluated in alcoholic liver disease, and not in primary care. We
therefore aimed to validate ELF for the diagnosis of advanced liver
fibrosis in patients with excessive alcohol use from primary and
secondary healthcare.
Methods: We conducted a biopsy-controlled study with same-day
liver biopsy, ELF, transient elastography (TE, FibroScan, Echosens) and
indirect serum fibrosis tests (APRI, FIB-4, AP-index, AST:ALT ratio,
Forns). The primary outcome was diagnosis of advanced fibrosis
defined by Kleiner stage ≥F3. Patients were consecutively recruited
from hospital liver clinics and municipal alcohol rehabilitation
centers from 2013 to 2016. We excluded patients with decompensated cirrhosis.
Results: We included 289 patients, 128 from primary and 161 from
secondary care. The distribution of fibrosis were: F01 = 143, F2 = 80,
F3 = 17, F4 = 49. The prevalence of advanced fibrosis in the two
cohorts were 6% and 36%. ELF had an excellent diagnostic accuracy for
≥F3 (AUC 0.92, 0.89–0.96), which was similar between primary and
secondary care (AUC comparison P = 0.917). At the 10.5 cut-off, ELF
correctly classified 202/223 (93%) patients without advanced
fibrosis and 52/66 (73%) with advanced fibrosis. In primary care,
ELF ruled out advanced fibrosis with a negative predictive value of
98%. ELF performed significantly better than the indirect tests (AUC
comparisons P < 0.01), but had poorer diagnostic accuracy than TE in
per-protocol analysis (AUC 0.97, AUC comparison P < 0.01). In
intention-to-diagnose analyses however, ELF and TE had comparable
diagnostic accuracies. In a sequential diagnostic scenario, where
patients with intermediate ELF between 10 and 11 were referred for
TE, we were able to correctly classify 265/289 (92%) of patients.
Conclusions: The Enhanced Liver Fibrosis test predicts advanced
fibrosis in alcoholic liver disease with excellent accuracy. Advanced
fibrosis can be ruled out in primary care by ELF < 10.5. Adding
liver stiffness measurements to intermediate ELF correctly classifies
92% of patients.
PS-119
FibroScan-based score to identify patients with non-alcoholic
steatohepatitis: development in a multi-centric British cohort
and validation in a large American cohort
M. Sasso1, S.A. Harrison2, P.J. Eddowes3, Q.M. Anstee4, I.N. Guha5,
D. Sherridan6, E. Tsochatzis7, J.F. Cobbold8, M. Allison9, C. Fournier10,
V. Miette1, K.K. Roberts11, A.H. Paredes11, K.M. Cebe12, V. Paradis13,
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Echosens, Paris, France; 2Radcliffe Department of Medicine, University of
Oxford, Oxford; 3NIHR Liver Biomedical Research Unit and Centre for
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Newcastle upon Tyne; 5NIHR Nottingham Digestive Diseases Biomedical
Research Unit, University of Nottingham and Nottingham University
Hospitals, Nottingham; 6Institute of Translational and Stratified
Medicine, Plymouth University, Plymouth; 7UCL Institute for Liver and
Digestive Health, Royal Free Hospital and UCL, London; 8Translational
Gastroenterology Unit, Oxford University Hospitals NHS Foundation
Trust, John Radcliffe Hospital, Oxford; 9Department of Medicine,
Cambridge Biomedical Research Center, Cambridge University Hospitals
NHS Foundation Trust, Cambridge, United Kingdom; 10Medical affairs
department, Echosens, Paris, France; 11Brooke Army Medical Center;
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Background and Aims: Reliable non-invasive biomarkers are needed
for the diagnosis and monitoring of patients with non-alcoholic
steatohepatitis (NASH). Echosens has developed a score based on a
single Fibroscan (liver stiffness measurement (LSM) and controlled
attenuation parameter (CAP)) to diagnose NASH. The aim of this
study is to present the score developed in a British multi-centric
cohort and to show its performance in two external validation
cohorts.
Methods: Derivation cohort: Patients with suspected NASH prospectively underwent FibroScan and liver biopsy (LB) at seven British
centres. LB were read in a blinded manner by two expert pathologists.
NASH was diagnosed using the FLIP algorithm. To develop the NASH
score, the cohort was split randomly into training (80%) and
validation (20%) sets. Only patient with body mass index (BMI) <
40 kg/m2 were considered. LSM and CAP were combined using
statistical modeling and repeated split sampling leading to the
selection of the optimum model. Score performance was assessed
using receiver operating curve analyses and was internally validated
using bootstrap method.
French validation cohort: 43 NAFLD patients underwent FibroScan
and LB (all read by the same pathologists) in a single liver centre in
France.
American validation cohort: Patients referred for a routine colon
cancer screening in a single American center were enrolled. They
were screened for evidence of NAFLD using FibroScan, LiverMultiScan
(magnetic resonance imaging proton density fat fraction (PDFF), liver
inflammation and fibrosis (LIF) score) and magnetic resonance
elastography (MRE). Patients with PDFF ≥5% or LIF ≥2 or LSM
≥7 kPa on FibroScan or ≥3 kPa on MRE were recommended a LB,
which were all read by a single expert pathologist.
Results: Derivation cohort: 144 patients with a median BMI of 32.9
[IQR = 6.9] kg/m2 and age of 54 [21] years. 58% were male and 58% had
NASH.
French cohort: 43 patients with a BMI of 30.0 [8.0] kg/m2 and age of 53
[22] years. 67% were male and 84% had NASH.
American cohort: 443 patients were screened. 154 (35%) patients
fulfilled the criteria and underwent a LB. They had a BMI of 32.6 [6.1]
kg/m2 and age of 57 [10] years. 64% were male and 16% of had NASH.
Performance of the NASH score is presented in the Table below.

Conclusions: A novel score based a single FibroScan examination
(LSM & CAP) has shown a good diagnostic performance for NASH
in the derivation cohort. When applied to the external validation cohorts the score shows excellent sensitivity and acceptable
specificity.
PS-120
Reliability criteria for the diagnosis of fatty liver using controlled
attenuation parameter by transient elastography – A multicentre
study of 754 patients
V.W.-S. Wong1,2, S. Petta3, J.-B. Hiriart4, C. Cammà3, G.L.-H. Wong1,2,
F. Marra5, J. Vergniol4, A.W.-H. Chan6, V. Di Marco3, W. Merrouche4,
H.L.-Y. Chan1,2, B. Le Bail7,8, U. Arena5, A. Craxì3, V. de Lédinghen4,9.
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Background and Aims: Controlled attenuation parameter (CAP)
by transient elastography can be performed together with liver
stiffness measurement (LSM) and is often used to diagnose
fatty liver. Unlike LSM, however, factors affecting the accuracy of
CAP have not been determined. We aim to define the reliability
criteria of CAP.
Methods: CAP was measured within 1 month prior to liver biopsy in
consecutive patients at 3 centres in Europe and Hong Kong. The
primary outcome was the diagnosis of fatty liver, defined as steatosis
involving ≥5% of hepatocytes.

Table: FibroScan-based (LSM & CAP) NASH score performance
External validation
cohorts

Derivation cohort

Training set
(N = 116)
NASH
prevalence

FibroScanbased
(LSM & CAP)
NASH score
performance

Validation
set
(N = 28)

Bootstrap
validation
(N = 144)

French
cohort
(N = 43)

American
cohort
(N = 154)

59%

57%

58%
[50%–66%]

84%

16%

AUC = 0.84
[0.77–0.91]

AUC = 0.88
[0.76–0.78]

AUC = 0.85
[0.79–0.91]

AUC = 0.89
[0.75–1.00]

AUC = 0.85
[0.77–0.93]

C = 0.44

C = 0.38

C = 0.29

C = 0.49

Se = 0.82

Se = 0.88

Se = 0.97

Se = 0.88

Sp = 0.73

Sp = 0.75

Sp = 0.71

Sp = 0.72

PPV = 0.81

PPV = 0.82

PPV = 0.95

PPV = 0.34

NPV = 0.74

NPV = 0.82

C = 0.46
[0.31–0.62]
Se = 0.80
[0.60–0.99]
Sp = 0.81
[0.63–1.00]
PPV = 0.86
[0.75–0.97]
NPV = 0.74
[0.58–0.90]

NPV = 0.83

NPV = 0.97

AUC: area under the receiver operating curve (ROC)
Se: sensitivity, Sp: specificity, PPV: positive predictive value, NPV: negative
predictive value, for the cut-off (C) maximizing the Youden index
Values between brackets [-] represent the 95th percentile confidence interval
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Results: We recruited 754 patients (derivation cohort, n = 340;
validation cohort, n = 414; mean age 52; 55% male; 46% nonalcoholic fatty liver disease; 20% chronic hepatitis C; 13% chronic
hepatitis B; 71% had ≥5% steatosis). Overall, the area under the
receiver-operating characteristics curve (AUROC) for CAP to diagnose fatty liver was 0.85 (95% CI 0.82–0.88). The interquartile range
(IQR) of CAP had negative correlation with CAP (r = −0.32, P < 0.001),
suggesting the IQR-to-median ratio of CAP would be an inappropriate reliability parameter (Figure). In the derivation cohort, the
IQR of CAP was the only parameter associated with the accuracy of
CAP (AUROC 0.86, 0.89 and 0.76 in patients with IQR of CAP <20,
20–39, and ≥40 dB/m, respectively). Likewise, the AUROC of CAP
was 0.90 and 0.77 in patients with IQR of CAP <40 and ≥40 dB/m,
respectively (P = 0.004). The corresponding sensitivities in detecting
fatty liver were 94.2% and 75.0%. The superior performance of CAP
in patients with IQR of CAP <40 dB/m was consistently shown in
subgroups by age, gender, body mass index (BMI), and aetiologies.
In contrast, the AUROC of CAP was unaffected in patients with
BMI ≥ 30 kg/m2, alanine aminotransferase ≥300 IU/L and bilirubin
≥50 μmol/L.
Conclusions: The diagnosis of fatty liver by CAP is more reliable
when the IQR of CAP is below 40 dB/m. Traditional factors
affecting the performance of LSM have little impact on the reliability
of CAP.
PS-121
Primary care sequential use of FIB-4 and the enhanced liver
fibrosis test to stratify patients with non-alcoholic fatty liver
disease increases cirrhosis detection and reduces referrals of
patients with mild disease – 2 year study analysis
A. Srivastava1, R. Gailer2, S. Demma1, A. Warner3, D. Suri4, S. Morgan5,
K. Sennett6, D. Thorburn1, J. Parkes1,7, E. Tsochatzis1,
W. Rosenberg1 and Camden and Islington Liver Working Group.
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Background and Aims: Identifying patients with non-alcoholic
fatty liver disease (NAFLD) who may develop cirrhosis in primary
care is challenging. EASL and NICE guidelines have advocated the use
of non-invasive fibrosis tests. In 2014, Camden & Islington (C&I)
commissioned a pathway using FIB-4 followed by ELF test for
indeterminate cases. We present effectiveness data at 2 years.
Methods: In a before-and-after study, the referral practice of GP’s was
analysed to determine effectiveness to identify ≥F3 fibrosis (2012–
2013). From March 2014, patients with NAFLD & abnormal transaminases were eligible for pathway entry. Patients were stratified
to low risk (FIB-4 < 1.30; or FIB-4 1.30–3.25 & ELF < 9.5) or high
risk (FIB-4 > 3.25; or FIB-4 1.30–3.25 & ELF > 9.5) indicative of ≥F3
fibrosis. High-risk patients were recommended for referral. The C&I
database was interrogated for aggregate pathway data. Hospital
records were reviewed at Royal Free London, UCLH & Whittington
Hospital to determine outcomes. The primary endpoint was a
composite judgement by the NAFLD specialist based on liver
histology (where available), imaging, fibroscan, blood tests & clinical
judgement and summarised as a binary outcome: Advanced fibrosis/
Cirrhosis vs. lesser degree/no fibrosis. Diagnostic performance was
compared between baseline; pathway; and outside the pathway
(standard care) (2014–16).
Results: Between 2012 and 2013, 13/192 (6.8%) of referred patients
had ≥F3 fibrosis. After pathway implementation, 1452 patients were
stratified over 2 years. 387 patients (25.7%) required ELF test (FIB-4
1.30–3.25). Overall, 1177 (81.1%) were stratified as low risk of ≥F3
fibrosis whilst 275 patients (18.9%) were stratified as high risk of
S68

≥F3 fibrosis and were eligible for referral. Hospital outcome data
are available for 144 pathway patients. 45 patients were deemed
to have ≥F3 fibrosis (31.3%). No change was observed off pathway
(36/470 (7.7%)).The pathway resulted in a 5 fold increase in ≥F3
fibrosis detection, a 24.5% reduction in inappropriate referrals from
93.2% to 68.7% and 20% cost savings. Cirrhosis detection increased
by 5-fold after two years (from baseline of 3 cases to 18 cases in
year 2).

Conclusions: Analysis of the C&I NAFLD pathway demonstrates
NAFLD risk-stratification using FIB-4 & ELF in primary care
increases detection of ≥F3 fibrosis & cirrhosis, and reduces referrals
of patients with <F3 disease and reduces the costs of healthcare.
This provides “real-life” evidence of the impact of the use of
fibrosis tests in the community, as detailed in 2016 EASL and NICE
guidance.
PS-122
Simple non-invasive fibrosis scores identify patients with nonalcoholic fatty liver disease who progress to advanced fibrosis/
cirrhosis: evidence from a large cohort of patients with sequential
liver biopsies
S. Mcpherson1, R. Pais2, L. Valenti3, J.M. Schattenberg4, J.-F. Dufour5,
E. Tsochatzis6, S. Francque7, T. Hardy1, M. Boyle1, D. Tiniakos1,
V. Ratziu2, Q. Anstee1 and EPoS Consortium & the European NAFLD
Registry. 1Institute of Cellular Medicine, Newcastle University, Newcastle
upon Tyne, United Kingdom; 2Institute of Cardiometabolism and
Nutrition, Pitié-Salpêtrier̀ e Hospital, Paris, France; 3University of Milan,
Milan, Italy; 4Department of Medicine, University Hospital, Mainz,
Germany; 5University of Bern, Bern, Switzerland; 6UCL Institute for Liver
and Digestive Health, Royal Free Hospital and UCL, London, United
Kingdom; 7University of Antwerp, Antwerp, Belgium
E-mail: stuart.mcpherson@nuth.nhs.uk
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
frequent liver disease in many counties. Overall, 30–40% of patients
with NAFLD develop progressive liver fibrosis, which can result in
cirrhosis. Identifying patients who progress to advanced fibrosis/
cirrhosis is important so they can be screened for liver-related
complications. Cross sectional studies show that the NAFLD fibrosis
score (NFS) and FIB-4 score can accurately rule out advanced
fibrosis. It remains unknown whether longitudinal assessment of
the NFS and FIB-4 scores can identify patients who progress to
advanced fibrosis. Our aim was to assess the utility of the FIB-4 score
and NFS at baseline and follow up to predict fibrosis progression from
F0-2 to F3-4 and to identify F3-4.
Methods: NAFLD patients without cirrhosis at baseline with 2
sequential liver biopsies were identified from 7 European specialist
centres. Clinical and laboratory data were collected from the time of
liver biopsy. Histological scoring was performed according to the
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Kleiner criteria. The FIB-4 score and NFS were calculated from blood
tests taken at the time of liver biopsy.
Results: From a total of 321 NAFLD patients who had sequential
biopsies conducted >1 year apart, 278 patients had F0-2 at the index
biopsy and 50 (18%) of them progressed to F3-4 (41 F3 and 9 F4) over
median follow up time of 4.1 years (IQR 2.1-7.76). The proportion
of patients progressing to F3-4 was 5%, 21% and 35% for patients with
F0, F1 and F2 at baseline respectively. After multivariate analysis,
the FIB-4 score (OR 2.01, 95% CI 1.28-3.4; p = 0.003) was the only
baseline factor that predicted progression from F0-2 to F3-4. The
baseline FIB-4 score predicted progression to F3-4 with modest
accuracy (AUROC 0.74, 95% CI 0.65–0.82; p < 0.001; optimum cut-off
1.15, 71% sensitive and 69% specific; PPV 30% and NPV 93%). Both the
FIB-4 score and the NFS identified patients who developed F3-4 at the
follow up biopsy with reasonable accuracy (AUROC for FIB-4 0.76, 71%
sensitivity and 67% specificity at cut-off 1.3; AUROC for NFS 0.80, 83%
sensitivity and 60% specificity at the cut off −1.455). Both the
NFS and FIB-4 score were accurate in identifying patients who
progressed to F4 at the second biopsy (AUROC for NFS = 0.85; AUROC
for FIB4 0.85).
Conclusions: Longitudinal assessment of the NFS and FIB-4 score can
identify patients who progress to F3-4 with reasonable accuracy. A
low FIB-4 score (<1.15) in NAFLD patients can reliably exclude
progression to F3-4 over medium-term follow-up periods.
PS-123
Validation of the Baveno VI elastography criteria for the definition
of compensated advanced chronic liver disease: an individual
patient meta-analysis
E. Tsochatzis1, J.B. Hiriart2, M. Lupsor-Platon3, F. Bronte4, J. Boursier5,
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Background and Aims: The Baveno VI consensus recommendations
propose the use of liver stiffness (LS) by transient elastography (TE) as
a tool for suspected compensated advanced chronic liver disease
(cACLD): a LS <10 KPa in the absence of other clinical signs rules out
and a LS >15 KPa is highly suggestive of cACLD. We aimed to validate
these criteria in an individual patient meta-analysis.
Methods: We included patients from eight centres (Bordeaux n =
1335, Cluj n = 1180, Palermo n = 808, Angers n = 518, Firenze n = 334,
Royal Free n = 303, Athens n = 154, Beaujon n = 75) who had a liver
biopsy and TE within 6 months. We only included patients with wellcompensated liver disease and a diagnosis of chronic hepatitis B
(CHB), chronic hepatitis C (CHC) or non-alcoholic fatty liver disease
(NAFLD). METAVIR was used as the staging system for fibrosis and
cACLD was defined as a fibrosis stage of ≥F3. The interquartile range/
median ratio (IQR/M) was used for the assessment of TE reliability as
previously published: “very reliable” (IQR/M ≤ 0.10), “reliable” (0.10
< IQR/M ≤ 0.30, or IQR/M > 0.30 with LS median < 7.1 kPa), and
“poorly reliable” (IQR/M > 0.30 with LS median ≥7.1 kPa).
Results: There were 4707 patients evaluated; in 247 (5.2%), TE was
not technically possible and 267 (5.7%) had a poorly reliable

measurement, therefore 4198 were considered for the analysis.
Mean age was 49.8 ± 12.7, BMI 26.7 ± 4.9 kg/m2, 52.8% were males
and the majority had CHC (n = 2609, 62%) followed by NAFLD (n =
894, 21.2%) and CHB (n = 695, 16.6%). Fibrosis distribution was: F0 433
(10.3%), F1 1320 (31.4%), F2 1227 (29.2%), F3 689 (16.4%), F4 529
(12.6%). A LS < 10 KPa had an 86.8% specificity for ruling out cACLD
and a LS > 15 KPa had a 96.8% sensitivity for ruling in cACLD. Use of
the dual cut-off would result at 671 (16%) patients being classified as
indeterminate and would require a further diagnostic test.
Conclusions: Liver stiffness by TE at a cut-off of >15 has an excellent
sensitivity for ruling in cACLD, while a cut-off of <10 has a moderate
specificity for ruling out cACLD and should be interpreted in the
clinical context of each individual case.
PS-124
Comparison of clinical prediction rules for detection of cirrhosis
in non-alcoholic fatty liver disease: a multicenter, international,
collaborative study- NASH CRN (USA) and Newcastle (UK) Cohort
D. Brandman1, M. Boyle2, S. McPherson2, M. Van Natta3, A. Sanyal4,
K. Kowdley5, B. Tetri6, N. Chalassani7, M. Abdelmalek8, N.A. Terrault1,
A. McCullough9, R. Bettencourt10, C. Caussy10, D. Kleiner11, C. Behling12,
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Background and Aims: Nonalcoholic fatty liver disease (NAFLD) can
lead to cirrhosis. There are limited data on the comparison of clinical
prediction rules for detection of cirrhosis due to NAFLD. The aim of
this analysis was to compare clinical prediction rules for detection of
cirrhosis in NAFLD.
Methods: Adult patients were enrolled in the NASH Clinical Research
Network (NASH CRN) and the Newcastle Cohort (NCC). Clinical and
lab data were collected at the enrollment visit and liver biopsy was
taken within 6 months of enrollment. FIB-4, Bonacini cirrhosis
discriminant score, BARD, APRI, AST:ALT ratio, NAFLD fibrosis score,
and Lok index were evaluated using Youden’s index for sensitivity,
specific, positive predictive value, negative predictive value, and
AUROC for biopsy-proven cirrhosis. NASH CRN data were used for
the training cohort, and NCC data were used for the validation
cohort.
Results: 1483 patients were included in the training cohort (mean
age 50, 36% male, 83% white race, and 11% Hispanic ethnicity), 147
(10%) of whom had cirrhosis. Cirrhotics were older, more often
white, diabetic, hypertensive, had higher BMI, and less frequently
Hispanic (all p < 0.05). Liver biopsies showed more features of
inflammation in patients with cirrhosis, but steatosis was milder
than in patients without cirrhosis (all p < 0.0001). Out of the 7
prediction rules evaluated, Bonacini score had the highest sensitivity
(0.82), and NAFLD fibrosis score the highest specificity (0.86). All
prediction rules had similarly poor PPV (0.16–0.35) and excellent
NPV (0.95–0.97) (Table). AUROC was the highest for FIB-4, the Lok
index, and NAFLD fibrosis score (0.84–0.86). 494 patients were
included in the validation cohort (mean age 53, 57% male, 100%
white), 12% of whom had cirrhosis. Patients with cirrhosis were
older and more frequently diabetic. Test characteristics in the
validation cohort were similar to those in the training cohort,
except APRI had the highest sensitivity (0.85), and Lok index the
highest specificity (0.95). AUROC was highest for FIB-4 and NAFLD
fibrosis score (0.87–0.89).

Journal of Hepatology 2017 vol. 66 | S63–S94

S69

ORAL PRESENTATIONS
Table (abstract: PS-124).
Prediction
Equation
FIB-4 score
Bonacini cirrhosis
discriminant score
BARD score
APRI score
AST : ALT ratio
NAFLD Fibrosis Score
Lok index

Sensitivity

Specificity

PPV

NPV

AUROC

Score
Cutoff

TC

VC

TC

VC

TC

VC

TC

VC

TC

VC

1.67
5

0.80
0.82

0.78
0.68

0.78
0.51

0.76
0.7

0.29
0.16

0.31
0.24

0.97
0.96

0.96
0.94

0.86
0.73

0.87
0.73

3
0.54
0.88
0.28
0.59

0.71
0.64
0.72
0.70
0.73

0.68
0.85
0.61
0.68
0.40

0.65
0.74
0.71
0.86
0.85

0.7
0.49
0.77
0.89
0.95

0.18
0.22
0.23
0.35
0.35

0.24
0.19
0.27
0.46
0.52

0.95
0.95
0.96
0.96
0.97

0.94
0.96
0.94
0.95
0.92

0.75
0.76
0.77
0.84
0.86

0.76
0.79
0.77
0.89
0.84

Training cohort (TC), Validation cohort (VC)

Conclusions: In this cross-sectional analysis using large, multicenter international data to validate noninvasive assessment of
cirrhosis, FIB-4 and NAFLD fibrosis score had excellent discrimination
and negative predictive value.

Public health issues in hepatology
PS-125
Projected impact and pathways to success of the hepatitis C virus
elimination program in Georgia, 2015–2020
J.G. Walker1, L. Hagan2, H. Fraser1, N.K. Martin1,3, J. Morgan4,
M. Nasrullah2, F. Averhoff2, D. Otiashvili5, I. Chikovani6,
M. Aladashvili7, M.H. Kuniholm8, I. Kirtadze5, L. Gvinjilia9,
A. Asatiani10, D. Baliashvili10, I. Khonelidze10, K. Stvilia10,
M. Butsashvili11, T. Tsertsvadze7, A. Gamkrelidze10, V. Kvaratskhelia12,
P. Vickerman1. 1School of Social and Community Medicine, University of
Bristol, Bristol, United Kingdom; 2Division of Viral Hepatitis, National
Center for HIV/AIDS, Viral Hepatitis, STD and TB Prevention, Centers for
Disease Control and Prevention, Atlanta, Georgia; 3Division of Global
Public Health, UC San Diego, San Diego, California, United States; 4Global
Disease Detection, Division of Global Health Protection, South Caucasus
CDC Office; 5Addiction Research Center, Alternative Georgia; 6Curatio
International Foundation; 7Infectious Diseases, AIDS and Clinical
Immunology Research Center, Tbilisi, Georgia; 8Department of
Epidemiology and Biostatistics, University at Albany, State University of
New York, Albany, New York, United States; 9CDC Foundation; 10National
Center for Disease Control and Public Health of Georgia; 11Neolab;
12
Ministry of Labor Health and Social Affairs of Georgia, Tbilisi, Georgia
E-mail: j.g.walker@bristol.ac.uk
Background and Aims: Georgia has one of the highest hepatitis C virus
(HCV) prevalences in the world, with 5% of the population (∼150,000
people) chronically infected. In April 2015 Georgia and partners
launched a national program to eliminate HCV (defined as 90%
reduction in HCV chronic prevalence by 2020 compared to 2015
levels) through prevention, diagnostics and curative treatment. As of
September 2016,19,338 patients had initiated and 9688 had completed
treatment, with 80% cured (sustained virologic response). We project
the impact of the program in terms of infections and HCV-related deaths
averted and assess the feasibility of achieving the elimination goal.
Methods: We developed a model of HCV transmission incorporating
changing demographics of people who inject drugs (PWID) and the
general population in Georgia. The model was calibrated to HCV
prevalence by age, gender and PWID status with data from a 2015
national serosurvey and PWID surveys from 1997 to 2015. We
estimated infections and deaths averted by 2030 due to the 19,338
initiated treatments (98% of the first ∼9000 treatments were to
patients with METAVIR scores of F3-F4). We projected whether the
elimination goal will be reached if treatment continues at the current
S70

rate of 2100/month or 80% of prevalent infections annually when
prevalence is low, including scenarios combining treatment with
increased coverage of harm-reduction measures for PWID (opiate
substitution therapy (OST) and needle and syringe programs (NSP))
or prioritizing treatments for PWID.
Results: Without HCV treatment, HCV-related mortality is projected
to increase from 534 to 750 deaths/year for 2015–30 while HCV
incidence decreases from 6320 to 5548 infections/year for 2015–30
due to changes in injecting drug use patterns since the 1990s. The
initiated treatments will avert approximately 2500 HCV-related
deaths and 5200 new infections by 2030. We project the elimination
goal will be achieved with a 90% reduction in prevalence and 84%
reduction in incidence by 2020, with increased impact (91–93%
reduction in prevalence and 90–94% reduction in incidence) if OST
and NSP are scaled up to 75% coverage, treatment is prioritised to
PWID at twice the rate of non-PWID, or both.
Conclusions: Georgia is on the path to achieving the HCV elimination
target by 2020 if current rates of HCV treatment continue, especially if
treatments for PWID and harm-reduction measures are prioritized.
However, to maintain the necessary treatment rate, current rates of
case-finding need to be scaled up.
PS-126
Outcomes of treatment for hepatitis C virus infection in the
prison setting
L. McDonald1, A. Cragie1, J. Schulberg1, J. Scarmozzino1, T. Papaluca1,
M. Stoove2, J. Howell1, J. Doyle2, D. Iser1, A. Thompson1.
1
St Vincent’s Hospital; 2Burnet Institute, Melbourne, Australia
E-mail: lucy.mcdonald@svha.org.au
Background and Aims: The prison setting provides an opportunity
to engage and treat high risk individuals with the goal of reducing
HCV prevalence and preventing transmission. However, to date there
have been few data to support the efficacy of prison-based treatment
programs using IFN-free DAA therapy. A nurse-led state-wide
hepatitis program has been developed and implemented in 14
prisons in Victoria, Australia to assess and treat prisoners living with
chronic viral hepatitis. We have evaluated the efficacy of antiviral
therapy delivered in the prison system using this model.
Methods: All prisoners are offered screening for viral hepatitis on
prison entry and when moving between prison sites. Seropositive
prisoners are referred for protocol-driven face-to-face (F2F) assessment by a Clinical Nurse Consultant (CNC) who visits their local
prison. CNCs conduct interviews, clinical assessments, liver stiffness
measurement using transient elastography, and organize blood tests
with participants in their local prisons. Patients are triaged for
consultation by supervising hepatologists via telemedicine or F2F at a
central prison. We report the results of the first 12 months of the
program – clinical assessments commenced in October 2015; the
treatment program commenced in March 2016.
Results: There are approximately 6,200 prisoners in Victoria with
estimated seroprevalence of 40%. 889 prisoners have been assessed
in the first 12 months of the program. 91% (n = 814) were male,
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9% (n = 75) were female). Genotype 3 HCV = 49%, Genotype 1a HCV =
45%. 24% having liver stiffness >9.5%. 98% report a history of injecting
drug use. More than 60% of prisoners assessed to date have been
eligible for treatment within the program based on sentence
duration. 20% of prisoners have required hepatologist review. From
March 1st – 31st October 2016, 356 prisoners have been commenced
on DAAs – sofosbuvir + ledipasvir (43%), sofosbuvir + daclatasvir
(52%), other (5%). The SVR12 results for all prisoners completing
treatment before 31st December 2016 will be presented at the
conference. One case of documented reinfection has been observed
to date.
Conclusions: Treatment for HCV can be delivered safely, effectively
and in high numbers in the prison setting using an innovative nurseled model of care. Prisoner uptake and treatment response rates have
been excellent. The prison setting provides an excellent opportunity
to engage and treat high risk individuals, and should be part of public
health platforms that support the elimination of HCV.
PS-127
High BMI in late adolescence predicts future severe liver disease: a
national, population-based cohort study in 1.2 million men
H. Hagström1, P. Tynelius1, F. Rasmussen1. 1Karolinska Institutet,
Stockholm, Sweden
E-mail: hannes.hagstrom@ki.se
Background and Aims: A high body mass index (BMI) is associated
with an increased long-term risk for severe liver disease. It is unclear
if this risk differs across BMI categories, and if the association is
partially attributed to development of type 2 diabetes mellitus
(T2DM).
Methods: We used register-data from more than 1.2 million Swedish
men enlisted for conscription 1969–1996 with complete baseline data
on BMI and covariates. Data regarding new events of liver diseases and
T2DM during follow-up were obtained by record-linkage of population-based registers. We used Cox regression to estimate adjusted
hazard ratios (HR) for future inpatient care or mortality in severe liver
disease and incidence of hepatocellular carcinoma (HCC) across BMI
categories, using BMI of 18.5–22.5 kg/m2 as reference.
Results: During a follow-up of more than 34 million person-years,
5,281 cases of severe liver disease including 251 cases of HCC were
identified. An association with severe liver disease was found for
overweight (HR 1.49, 95% CI 1.35–1.64) and for obese men (HR 2.17,
95% CI 1.82–2.59). Men with obesity and T2DM had a higher risk of
severe liver disease (HR 4.64, 95% CI 3.21–6.72) than men with
obesity free of T2DM (HR 1.86, 95% CI 1.47–2.37). The risk of HCC
increased with a higher BMI, and was highest in men with obesity
(HR 3.59, 95% CI 1.85–6.99).

Conclusions: A high BMI in late adolescent men was associated with
an increased risk of future severe liver disease, including HCC. The
risk of severe liver disease was highest in men with T2DM and
obesity.

PS-128
Treatment cascade of hepatitis B and C in general, migrant and
Roma populations
G. Touloumi1, A. Karakosta1, S. Kaskafetou1, I. Petraki2, O. Anagnostou1,
M. Gavana3, G. Papatheodoridis4, A. Kalpourtzi1, T. Mimikou5,
T. Antypas6, M. Kantzanou1, G. Rachiotis7, A. Vantarakis8,
G. Chlouverakis9, P. Voulgari10, Y. Alamanos11, G. Trypsianis12,
V. Sypsa1 and Hprolipsis study group. 1Department of Hygiene,
Epidemiology, & Medical Statistics; 2International Medicine-Health
Crisis Management, Medical School, National and Kapodistrian
University of Athens, Athens; 3Laboratory of Hygiene and Social
Medicine, Medical School of Aristotle University, Thessaloniki;
4
Department of Gastroenterology Laiko General Hospital, Medical
School, National and Kapodistrian University of Athens; 5Medecins Du
Monde (MDM); 6PRAKSIS NGO, Athens; 7Department of Hygiene and
Epidemiology, Medical Faculty, University of Thessaly, Larissa;
8
Environmental Microbiology Unit of Public Health, Medical School,
University of Patras, Patra; 9Laboratory of Biostatistics, School of
Medicine, University of Crete, Crete; 10Rheumatology Clinic, Medical
School, University of Ioannina, Ioannina; 11Institute of Epidemiology,
Preventive Medicine and Public Health, Corfu; 12Laboratory of
Medical Statistics, Medical School, Democritus University of Thrace,
Thrace, Greece
E-mail: akarakosta@med.uoa.gr
Background and Aims: WHO targets for eliminating viral hepatitis include diagnosis of 90% of chronic hepatitis infections and
treatment of 80% of eligible cases by 2030. Accurate estimates of
diagnosis and treatment rates for chronic hepatitis B (HBV) and C
(HCV) infections are lacking, especially among vulnerable populations. We estimated the prevalence of HBV and HCV and the Cascade
of treatment in the general, migrant and Roma adult populations in
Greece.
Methods: Data were derived from Hprolipsis, a Greek Health
Examination Survey (2013–2015). Multistage stratified random and
non-probability multistage quota sampling were applied in the
general population and migrants/Roma populations, respectively.
Trained personnel made home (general population) or community
(Roma/migrants) visits. HBsAg and anti-HCV tests were performed in the collected blood samples. General population prevalence rates were age and sex standardised and corrected for study
design.
Results: 4176, 508 and 519 individuals from the general, migrant and
Roma populations were interviewed and had a blood test result. The
estimated prevalence (95% CI) of HBV was 1.8% (1.4, 2.3), 7.3% (5.3,
10.0) and 7.5% (5.5, 10.1) for the general population, migrants and
Roma respectively (Table). The corresponding estimates for HCV were
0.8% (0.5, 1.2), 3.0% (1.8, 4.9) and 1.3% (0.6, 2.8). The prevalence of HBV
and HCV differed by age, country of origin (migrants) and type of
residence (Roma). Table. Basic characteristics, prevalence, awareness
and treatment proportions of HBV/HCV for the general, migrant and
Roma adult populations in Greece.

Male [N(%)]
Age [Mean (SD)] years
HBsAg positive [N(%)]
Aware of HBV [N(%)]
Treated for HBV [N(%)]
Anti-HCV positive [N(%)]
Aware of HCV [N(%)]
Treated for HCV [N(%)]

General
population
(N = 4176)*

Migrants
(N = 508)

Roma
(N = 523)

1810 (49.4)
49.4 (17.9)
71 (1.8)
21 (32.4)
4 (6.1)
31 (0.8)
8 (26.7)
3 (13.7)

273 (53.7)
38.6 (12.0)
37 (7.3)
15 (40.5)
4 (10.8)
15 (3.0)
5 (33.3)
1 (6.7)

243 (46.5)
37.8 (15.0)
39 (7.5)
9 (23.1)
2 (5.1)
7 (1.3)
1 (14.3)
0 (0.0)

*Weighted percentages for the general population.

Conclusions: Prevalence of HCV and HBV is relatively low in the
general population but higher in the vulnerable populations. The
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undiagnosed fraction was 68% (HBV) and 74% (HCV) in the general
population and higher in the vulnerable populations. Of those with
diagnosed infections, only few had been treated. Efforts to increase
access to diagnostic testing as well as to recognize and reduce barriers
to treatment should be intensified, in particular in vulnerable
populations.
PS-129
Treatment as prevention for hepatitis C in Iceland (TRAP HEP C).
A real-world experience from a nationwide elimination program
using direct acting antiviral agents
S. Olafsson1,2, T. Tyrfingsson3, V. Runarsdottir3, O.M. Bergmann1,
E.S. Björnsson1,2, B. Johannsson4, B. Sigurdardottir4,
R.H. Fridriksdottir1, A. Löve2,5, T.J. Löve2,6, G. Sigmundsdottir7,
M. Heimisdottir2,8, M. Gottfredsson2,4,6 and the TRAP HEP C
Working Group. 1Gastroenterology and Hepatology, Landspitali
University Hospital; 2Faculty of Medicine, School of Health Sciences,
University of Iceland; 3Vogur Addiction Treatment Center; 4Infectious
Diseases; 5Virology; 6Department of Science, Landspitali University
Hospital; 7State Epidemiologist, Directorate of Health; 8Department of
Finance, Landspitali University Hospital, Reykavik, Iceland
E-mail: sigurdol@landspitali.is
Background and Aims: Hepatitis C virus (HCV) infection is
associated with significant morbidity and mortality world-wide.
Iceland, with a population of 330,000 has a HCV seroprevalence of
0.3% (estimated total of 800–1000 patients). The most common
genotypes are 1 (45%) and 3a (50%). At the current rate of treatment
uptake the effect on prevalence and long term burden of the disease
will be limited. Direct-acting antiviral agents (DAAs) have made
treatment on a larger scale feasible which may reduce spread and
near-eliminate HCV in communities.
Methods: A nationwide treatment effort was launched in Iceland in
January 2016, where all patients infected with HCV are offered
treatment with DAAs according to national guidelines with SOF/
LDV+/−RBV through October 2016 and SOF/VEL+/−RBV thereafter.
People with recent injection drug use (IDU), prisoners and patients
with advanced liver disease are prioritized for treatment. People who
inject drugs receive additional support to facilitate compliance.
Various strategies are employed to enhance surveillance and
strengthen harm reduction. We aim to initiate treatment for up to
20% of the total HCV-infected population every 4 months so that
every patient in Iceland will be treated within a 36 month period
(end-2018). The goal of the program is a reduction in domestic
transmission of HCV.
Results: On November 11th, nine months after launching the
nationwide program 479 patients have been evaluated, or 48–60%
of the estimated total patient population. The mean age was 41 years
(range, 17–70 years), with 323 males and 161 females. The reported
main route of infection was IDU (90%). At the time of evaluation, 38%
of patients had a history of recent (within 6 months) IDU. Treatment
with DAAs has been initiated in 406 patients (41–51% of total) and
292 (29–37%) have finished treatment. Results of HCV RNA at 12
weeks are available for 188 of whom 180 were negative, SVR12 96%.
Nearly all (>90%) infected incarcerated individuals, HCV-HIV coinfected and known cirrhotic patients have been initiated on DAA
treatment. So far, 22 (5%) patients have discontinued treatment and
2 (0.5%) are lost to follow-up.
Conclusions: TRAP HEP C in Iceland has been well received by
patients and the community. Our experience indicates that by a well
organized nationwide approach a relatively large proportion of
infected patients in the community, including people actively
injecting drugs, can be initiated on treatment in a short period of
time.
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PS-130
The PREVAIL Study: intensive models of HCV care for people who
inject drugs
A.H. Litwin1,2, L. Agyemang1, M.J. Akiyama1,3, B.L. Norton1,3, M. Heo4,
Y. Ning1, G. Umanski5, J.H. Arnsten1,2,4. 1Medicine and Division
of General Internal Medicine; 2Psychiatry and Behavioral Sciences
and Division of Substance Abuse; 3Medicine and Division of
Infectious Diseases, Albert Einstein College of Medicine and Montefiore
Medical Center; 4Epidemiology and Population Health, Albert
Einstein College of Medicine; 5Family and Social Medicine, Albert
Einstein College of Medicine and Montefiore Medical Center, Bronx,
United States
E-mail: alitwin@montefiore.org
Background and Aims: People who inject drugs (PWID) are the main
drivers of hepatitis C virus (HCV) infection yet many PWID are denied
HCV treatment, even if they are in opiate agonist treatment (OAT).
While data suggest that PWID, including those actively using drugs,
can be effectively treated for HCV, optimal models of care for
promoting sustained virologic response (SVR) in PWID have not been
developed.
Methods: PREVAIL is a randomized controlled trial that enrolled
HCV-infected (genotype 1) PWID maintained on OAT, including those
actively using drugs. Participants were randomized to one of three
models of HCV care delivered on-site in an OAT program: (1) directly
observed treatment (DOT), (2) group medical visit (Group), or (3)
individual treatment as usual (TAU). Participants received DAA
regimens according to AASLD guidelines: telaprevir/pegylated
interferon/ribavirin (TVR/PEG/RBV), sofosbuvir/ribavirin (SOF/RBV),
sofosbuvir/pegylated interferon/ribavirin (SOF/PEG/RBV), sofosbuvir/simeprevir (SOF/SMV), or sofosbuvir/ledipasvir (SOF/LDV); duration of treatment ranged from 8 to 24 weeks. The primary outcome
was SVR12 and secondary outcomes were end of treatment response
(ETR) and SVR4. Drug use (opiates, cocaine, and benzodiazepines) was
assessed through urine screens. Differences by arm were tested by a
Fisher exact test, and the 95% confidence interval (CI) for virological
outcomes were determined by the Clopper-Pearson method.
Results: 158 prospective trial participants were enrolled and
randomized, and 150 initiated treatment: DOT (n = 51), Group (n = 48),
and TAU (n = 51). Participant characteristics include: mean age 51.3
(±10.6); male, 64%; Latino, 56%; African-American, 27%; cirrhotic,
27%; HIV-infected, 14%; and depression, 25%. 65% used illicit drugs
within 6 months of treatment and 47% had positive baseline urine
screens. Overall, 96% (95% CI 92–99%; 144/150) achieved ETR and 94%
(95% CI 89–97%; 141/150) achieved SVR4: TVR/PEG/RBV (n = 3, SVR4
= 100%); SOF/RBV (n = 17, SVR4 = 88%); SOF/PEG/RBV (n = 15, SVR4 =
93%); SOF/SMV (n = 11, SVR4 = 100%); and SOF/LDV (n = 104, SVR4 =
94%). SVR12 for the 1st 136 participants was 93% (95% CI 88–97%;
127/136) with no significant differences among arms ( p = 0.19): DOT
98% (45/46), Group 93% (42/45), and TAU 89% (40/45).
Conclusions: HCV care delivered on-site in an OAT program resulted
in high rates of SVR among PWID despite ongoing drug use. Intensive
models of care (DOT and Group) were more likely to result in SVR than
TAU, but these differences were not significant.
PS-131
HIV/HCV-coinfected cirrhotic patients are no longer at
higher risk of hepatocellular carcinoma or end-stage
liver disease as compared to HCV-monoinfected
patients (ANRS CO12 CirVir and ANRS CO13
HEPAVIH cohorts)
D. Salmon1,2, P. Nahon3,4, R. Layese5, V. Bourcier3, E. Audureau6,
C. Gilbert7, L. Esterle7, F. Dabis7,8, L. Wittkop7,8,
F. Roudot-Thoraval9,10 and ANRS CO12 CirVir and ANRS CO13
HEPAVIH study groups. 1Infectious Diseases, Hotel Dieu Hospital; 2Paris
Descartes University, Paris; 3Hepatology, Jean Verdier Hospital, Bondy;
4
Paris XIII University, Paris; 5Clinical Research Unit, Henri Mondor
Hospital; 6Public Health Department, Henri Momdor Hospital, Créteil;
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Centre INSERM U1219-Epidemiology Biostatistic, ISPED, Bordeaux
university; 8Public Health Department, CHU Bordeaux, Bordeaux;
9
Hepatology, Henri Mondor Hospital, Créteil; 10Paris Est University,
Paris, France
E-mail: dominique.salmon@aphp.fr
Background and Aims: It is currently widely accepted that HIV
infection is a risk factor for increased severity of HCV liver disease.
However owing to better immuno-virological control with cART, less
toxic antiretroviral drugs and increased access to HCV therapy,
whether this condition remains true is still unknown.
Methods: Incidences of liver decompensation, hepatocellular carcinoma (HCC) and death were assessed in 1253 HCV-mono-infected
patients and 165 HIV/HCV-co-infected cirrhotic patients, included in
two French national cohorts (ANRS CO12 CirVir and CO13 HEPAVIH).
Cirrhosis was strictly compensated (Child-Pugh A), without prior
history of complication, and assessed on liver biopsy in all cases.
Incidences of events were calculated after adjustment for age. A
propensity score was also used to minimize confounding by baseline
characteristics and adjustment was made on sustained virological
response (SVR) at endpoint.
Results: HIV/HCV patients were younger (47.5 vs 56 years, p < 0.001),
more frequently males (79.2% vs 62.3%, p < 0.01), and had more
frequently HCV genotype 3 (26.4% vs 15.4%, p = 0.003). HIV patients
were undetectable for HIV viral load at baseline in 79.9% of cases and
had similar rates of HCV eradication (17.6% vs 19.9% in HCV monoinfected patients, p = 0.48). Median follow-up were 55.4 and 59.2
months respectively; rates of SVR at endpoint were 39.4% vs 52.0% ( p
= 0.003) After adjustment for age, HCC 5-year incidence was similar in
HCV/HIV and HCV patients (7.9% vs 14. 2%, HR = 0.70; 95% CI: 0.38–
1.30; p = 0.26). 5-yr incidence of decompensation was 16.4% vs 12.5%
respectively (HR = 0.91; 95% CI: 0.62–1.34; p = 0.63).Overall survival
was similar in both groups (87.2% vs 88.9% at 5 years, p = 0.65) with an
HR of 0.94 (95% CI: 0.57–1.54), p = 0.83.Overall mortality adjusted on
age was higher in HCV/HIV-co-infected patients (HR = 1.99 [1.21–
3.27], p = 0.007). Causes of deaths were mostly related to extrahepatic conditions in HIV-co-infected patients (52.4% vs 38%). Using a
propensity score matching 89 HIV/HCV-co-infected and 89 HCV
patients according to baseline features and SVR at baseline, similar
results were observed.
Conclusions: In HCV-infected patients with cirrhosis, HIV coinfection was no more associated with higher risks of HCC and hepatic
decompensation. An increased mortality however persisted and was
mainly due to extra-hepatic diseases.

Background and Aims: Lysl oxidase like-2 (LOXL2) is a secreted,
copper-dependent amine oxidase that plays a central role in fibrosis
by catalyzing the cross-linkage of collagen. LOXL2 is elevated in the
serum and liver of patients with primary sclerosing cholangitis (PSC).
Our objective was to evaluate the safety and efficacy of simtuzumab
(SIM), a humanized IgG4 monoclonal antibody directed against
LOXL2, in patients with PSC.
Methods: This was a phase 2b, dose-ranging, randomized, doubleblind, placebo-controlled trial in subjects with compensated liver
disease due to PSC confirmed on liver biopsy and magnetic
resonance cholangiopancreatography. Subjects were randomized
in a 1:1:1 ratio to receive weekly subcutaneous injections of SIM
75 mg, SIM 125 mg, or placebo for 96 weeks. Randomization was
stratified based on serum IgG4 levels (≤ vs. >140 mg/dL). The
primary efficacy endpoint was mean change in hepatic collagen
content assessed via morphometry between baseline and week 96.
Additional endpoints included change in Ishak fibrosis stage and
the frequency of PSC-related clinical events including hepatic
decompensation, ascending cholangitis, cholangiocarcinoma, and
liver transplantation.
Results: 234 subjects with PSC were randomized (median age 45
years, 63.7% male, 76.1% with intra- and extra-hepatic duct
involvement, 47.9% with ulcerative colitis, 14.5% with elevated
serum IgG4, and 51% with bridging fibrosis or cirrhosis). The
median serum alkaline phosphatase (ALP) concentration was 260
U/L (IQR 129–401) and median bilirubin was 0.7 mg/dL (IQR 0.5–
1.1). Compared with placebo, neither dose of SIM led to a
significant reduction in mean hepatic collagen content, change in
Ishak fibrosis stage, or serum ALP concentration (Table). In total, 44
patients (18.8%) developed a PSC-related clinical events (ascending
cholangitis [n = 26], jaundice [n = 8], cholangiocarcinoma [n = 3],
ascites [n = 2], encephalopathy [n = 2], variceal hemorrhage [n = 2],
sepsis [n = 1]); no differences were noted between treatment
groups (Table). Overall, serious adverse events, grade 3–4 adverse
events, and grade 3–4 laboratory abnormalities were not significantly different between treatment groups. No deaths were
reported.
Table: Key Efficacy Endpoints at Week 96 for SIM vs. Placebo in
Patients with PSC
Endpoints
at Week 96

SIM 75 mg
(N = 79)

SIM 125 mg
(N = 77)

Placebo
(N = 78)

P-value
P-value
75 mg vs. 125 mg vs.
placebo
placebo

1

Change in hepatic collagen, %
Mean (SD)
−0.5 (5.78)
0.5 (6.94)
0.0 (4.76)
0.73
Median (IQR)
−0.6 (−3.3. 0.7) −1.1 (−2.8, 1.6) −0.9 (−2.3, 0.9)

0.33

2

Autoimmune and cholestatic liver disease 2

Ishak Fibrosis Stage, % (n)
Worsening
33.8 (26)
Improvement
32.5 (25)

32.8 (22)
31.3 (21)

44.4 (32)
22.2 (16)

0.12

0.13

18.2 (14)
14.3 (11)

17.9 (14)
9.0 (7)

0.74
—

0.84
—

0.29

0.94

3

PS-132
Efficacy and safety of simtuzumab for the treatment of primary
sclerosing cholangitis: results of a phase 2b, dose-ranging,
randomized, placebo-controlled trial
A. Muir1, Z. Goodman2, C. Levy3, H. Janssen4, A. Montano-Loza5,
C. Bowlus6, D. Ding7, C. Jia7, B. McColgan7, R. Myers7, M. Subramanian7,
J. McHutchison7, M. Manns8, R. Chapman9, N. Afdhal10, B. Eksteen11.
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of California at Davis, Sacramento; 7GILEAD SCIENCES, Foster City,
United States; 8Hannover Medical School, Hannover, Germany;
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Clinical Events, % (n)
All
20.3 (16)
Ascending
15.2 (12)
cholangitis
4
Change in ALP, U/L
Mean (SD)
−30 (116.0)
Median (IQR)
−12 (−98, 16)

−2 (128.6)
−7 (−50, 38)

−4 (155.5)
4 (−25, 42)

1

Based on mixed-effected models for repeated measures.
Based on Cochran-Mantel-Haenszel tests.
Based on stratified log-rank tests.
4
Based on t-tests.
2
3

Conclusions: Although SIM is safe and well-tolerated, it has
no benefit in patients with PSC. This study provides important
data regarding the natural history of PSC. Subgroup analysis is
ongoing.
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PS-133
Blockade of OX40-OX40L prevents the development of hepatic
autoimmunity in a regulatory T cell deficient model
G.J. Webb1, F. Gaspal2, P. Eddowes1, G. Reynolds1, G.M. Hirschfield1,
P. Lane2. 1National Institute for Health Research Birmingham Liver
Biomedical Research Unit; 2Institute of Immunology and
Immunotherapy, University of Birmingham, Birmingham,
United Kingdom
E-mail: gwilym.webb@gmail.com
Background and Aims: Mice lacking regulatory T cells (Treg) because
of a mutation in the transcription factor FOXP3 display multi-system
autoimmunity including lymphocytic peri-portal hepatic infiltrate,
biochemical hepatitis and development of anti-mitochondrial antibodies (AMA). Analogies are drawn to human primary biliary
cholangitis (PBC). The secondary co-stimulatory receptor-ligand
pair OX40-OX40L is implicated in the perpetuation of effector CD4+
T cell responses and in maintaining T cell memory. We investigated
whether blockade of OX40L would ameliorate liver disease in Treg
deficiency. We also assessed human disease for OX40/OX40L
dysregulation.
Methods: Cells were prepared from thymuses of FOXP3mutant pups
and 5 × 106 were transferred into T cell deficient hosts. Biweekly
0.25 mg blocking anti-OX40L antibody or control was given (n = 10 &
10). Animals were sacrificed at onset of systemic disease or 6 weeks
and assessed for serum alanine aminotransferase (ALT), lactate
dehydrogenase (LDH), TNFα and AMA titre, liver lymphocytes by
flow cytometry, and histology. Human explant liver was stained for
OX40; serum (s)OX40L was measured in PBC patients and healthy
controls by ELISA. αOX40L’s effect on ALT and histology were also
assessed in response to single doses of carbon tetrachloride (CCl4)
and concanavalin A (Con A).
Results: All animals that received αOX40L were alive and well at six
weeks whereas untreated animals were culled before the end of the
experiment. Administration of αOX40L reduced splenomegaly, ALT,
LDH and TNFα compared to controls. CD4+, CD8+, CD4+IFNγ+ and
CD4+CD44+ T cells per gram of liver, but not spleen, were reduced by
αOX40L; B220+ B cell numbers were not altered. The development of
peri-portal infiltrate containing numerous CD4+, CD45+, OX40+ and
Ki67+ cells was abolished by OX40L blockade. OX40 staining was
present within CD4 positive infiltrates in autoimmune liver disease,
some non-autoimmune disease and absent from almost all normal
liver. sOX40L was not significantly different between PBC patients
and controls. αOX40L did not alter Con A or CCl4 hepatitis.
Conclusions: Blocking OX40L in a murine model of Treg deficiency is
effective in reducing hepatic autoimmunity. OX40 expression is
apparent in human autoimmune liver disease, some non-autoimmune liver disease, but not normal liver. αOX40L did not alter
either toxic or acute T cell mediated hepatitis. OX40-OX40L
interactions warrant further exploration in T-cell mediated liver
disease.
PS-134
Ignorance of liver autoantigens by CD4 T cells elicits autoimmune
liver disease in mice
M. Preti1, A.W. Lohse1, A. Carambia1, J. Herkel1. 1I. Medizinische Klinik
und Poliklinik, Universitätsklinikum Hamburg-Eppendorf (UKE),
Hamburg, Germany
E-mail: max_preti@yahoo.it
Background and Aims: The liver has a distinct capacity to induce
immune tolerance, which seems to be actively maintained by various
regulatory mechanisms including Tregs and inhibitory T cell
stimulation. However under yet unclear conditions, hepatic tolerance
can be broken, enabling the development of autoimmune liver
disease.
Methods: To learn how loss of hepatic tolerance might occur we have
generated mice, which express an MHC class II-restricted immunodominant T cell epitope of the Lymphocytic Choriomeningitis Virus
S74

glycoprotein (GP61–80) specifically on hepatocytes. We constructed a
mutated invariant chain (Ii) in which the CLIP peptide sequence was
replaced by the GP61–80 peptide sequence, and inserted the mutated
gene flanked by loxP sites into the ROSA26 gene, as has been done
before with a similar construct (Frommer F et al. J Immunol 2008).
Conditional expression in hepatocytes was achieved by breeding with
Alb-Cre x Smarta mice, which were also transgenic for a T cell
receptor recognizing the GP61–80 peptide. Alternatively, conditional
expression was achieved in dendritic cells by breeding with Itgax-Cre
x Smarta mice.
Results: Conditional expression of the GP61–80 peptide in dendritic
cells resulted in deletion of autoreactive CD4 T cells in the thymus
and virtual absence of antigen-specific CD4 T cells from the
periphery. In contrast, conditional expression of GP61–80 in hepatocytes did not cause thymic deletion, resulting in abundance of
autoreactive CD4 T cells in the periphery. Nonetheless, the majority of
these cells were not activated in vivo and most mice did not develop
autoimmune pathology. However, at 8 weeks of age, the majority of
these mice spontaneously developed autoimmune liver inflammation, marked by elevated serum ALT levels (mean: 593 U/l versus 62
U/l in littermate controls; P = 0.031) and periportal inflammatory
infiltrates on liver histology. Until 30 weeks of age, about 25% of these
mice died from the inability to control the activation of the
autoreactive CD4+ T cells.
Conclusions: Ignorance of liver autoantigens bears a significant risk
for accidental activation of autoreactive CD4 T cells. In the absence of
active control mechanisms that effectively limit T cell activity, such
accidental T cell activation can cause the development of autoimmune liver inflammation.
PS-135
Molecular effects of the soluble guanylyl cyclase stimulator
riociguat on biliary cirrhosis and effects on transaminases in
patients
P. Schwabl1, K. Brusilovskaya1, P. Königshofer1, P. Supper1, D. Bauer1,
F. Riedl1, N. Rohr-Udilova1, H. Hayden1, S. Aschauer2, D. Bonderman2,
G. Oberhuber3, B. Podesser4, M. Peck-Radosavljevic1,5, M. Trauner1,
T. Reiberger1. 1Division of Gastroenterology and Hepatology,
Department of Internal Medicine III; 2Division of Cardiology,
Department of Internal Medicine II; 3Clinical Institute of Pathology;
4
Department of Biomedical Research, Medical University of Vienna,
Vienna; 5Department of Gastroenterology/Hepatology, Endocrinology
and Nephrology, Klinikum Klagenfurt am Wörthersee,
Klagenfurt, Austria
E-mail: philipp.schwabl@meduniwien.ac.at
Background and Aims: Nitric oxide (NO) signaling including
activation of its receptor soluble guanylyl cyclase (sGC) is impaired
in cirrhosis. We have previously demonstrated beneficial effects of
the sGC stimulator Riociguat (RIO) on liver fibrosis and portal
hypertension in an experimental model of biliary cirrhosis. Now we
assessed molecular mechanisms and cellular targets of RIO in
cirrhotic rats and effects of RIO on transaminases in humans.
Methods: Cirrhosis was induced by bile duct ligation (BDL) in
Sprague Dawley rats and lasted for 3 (W3, mild fibrosis) or 5 (W5,
advanced fibrosis) weeks, while controls underwent sham operation
(SO). RIO (1 mg/kg/d) or vehicle (VEH) was given for the last 14 days,
respectively. Liver specimens were stained for CK19 (ductular
proliferation) and CD68 (macrophage infiltration). Intrahepatic
marker of vascular dysfunction (eNOS, Myosin, Moesin), angiogenesis
(CD31, VEGFR2) and inflammation (TNFa) were determined by
western blotting, normalized to GAPDH, and expressed as x-fold of
SO-VEH. Course of transaminases were assessed in 31 heart failure
patients (HFpEF) after initiation of RIO therapy.
Results: BDL-W3 rats showed significantly more ductular proliferation (CK19 area), increased phosphorylated ( p)-moesin, myosin and
VEGFR2, while inflammatory marker remained unchanged as
compared to SO. In this setting of mild fibrosis, RIO treatment
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reduced ductular proliferation (CK19 area: 6.14 ± 1.85 vs. 3.58 ±
0.81%; p = 0.005), decreased sinusoidal vasoconstriction ( p-moesin:
22.8 ± 0.93 vs. 1.8 ± 0.45, p < 0.001; myosin: 1.78 ± 0.08 vs. 0.93 ± 0.51,
p = 0.036) and inhibited angiogenesis (VEGFR2: 2.41 ± 0.07 vs. 1.57 ±
0.50; p = 0.044).
In BDL-W5 rats (advanced fibrosis) we also found significant
increases in macrophage infiltration and proinflammatory TNFa
levels, which both were significantly reduced by RIO (CD68 area:
4.21 ± 1.33% vs. 2.87 ± 1.09%, p = 0.032; TNFa: 1.68 ± 0.16-fold vs. 1.12
± 0.09-fold, p = 0.006) while eNOS phosphorylation was increased by
RIO (1.14 ± 0.21 vs. 1.51 ± 0.02; p = 0.041).
In HFpEF patients, one month of RIO treatment significantly
decreased AST (27.6 ± 1.6 vs. 23.3 ± 1.2 U/L; p = 0.001) and ALT (23.6
± 1.5 vs. 21.3 ± 1.4 U/L; p = 0.046) levels, which returned to baseline
values after cessation of RIO treatment.

on bile acid metabolism in a novel mouse model of sclerosing
cholangitis.
Methods: A novel mouse model was established combining Mdr2ko
mice with the transgenic expression of MHC class I restricted
ovalbumin peptide on biliary epithelial cells (Mdr2xK14-OVAp).
Antigen dependent T cell damage was induced by the adoptive
transfer of T cell receptor transgenic OT-1 CD8 positive T cells. Bile
acid metabolism was assessed by quantification of bile acids in liver
and serum using mass spectrometry and by analyzing the expression
of rate limiting enzymes and bile acid transporters on mRNA level.
Results: Transfer of T cell receptor specific CD8 positive T cells into
Mdr2xK14OVAp mice led to a significant increase of serum ALT levels
and severe peribiliary inflammation. This T cell-mediated damage
resulted in increased levels of total conjugated bile acids in serum
[PBS 1042 µM vs OT-1 1565 µM, p = 0.0036] and livers of T cell
recipient mice compared to PBS treated controls. On the other hand,
unconjugated bile acid levels were reduced in serum [PBS 11 µM vs
OT-1 4 µM, p = 0.09] and livers after T cell transfer. Mechanistically, T
cell transfer led to a significant downregulation of genes responsible
for bile acid synthesis and hepatocyte uptake (CYP7A1, CYP27A1,
CYP7B1, CYP8B1 and SLC10A1 (NTCP)) and an upregulation of
transporters involved in the export of conjugated bile acids and
sterols (ABCB11 (BSEP), ABCG5). Time kinetic experiments showed
that this genetic regulation of bile acid metabolism paralleled the
recruitment of OT-1 T cells into the liver.
Conclusions: By using a novel mouse model of T cell- and antigendependent cholangitis we can here demonstrate that T cells recruited
to the liver lead to significant changes in bile acid metabolism. These
changes probably reflect a metabolic counter regulation aiming to
protect hepatocytes within inflamed liver. This model can be used to
dissect the interplay of lymphocytic liver inflammation and bile acid
metabolism, both important contributors to acute and chronic
cholangitis.
PS-137
The dual CCR2/CCR5 inhibitor Cenicriviroc ameliorates murine
primary biliary cholangitis
D. Reuveni1, P. Leung2, P. Vig3, O. Shibolet1, E.M. Gershwin2,
E. Zigmond1. 1Research Center for Digestive Diseases, Tel Aviv Medical
Center, Tel Aviv, Israel; 2Allergy and Clinical Immunology, University of
California, Davis; 3Allergen plc, San Francisco, United States
E-mail: zigmondu@gmail.com

Conclusions: RIO decreased ductular proliferation and vascular
dysfunction in early biliary fibrosis. In advanced fibrosis, RIO
reduced macrophage infiltration and inflammation while promoting
vasodilation. Furthermore we observed a decrease of transaminases
during RIO intake in patients.
PS-136
Antigen specific T cells induce significant changes in bile acid
metabolism in a mouse model of cholangitis
B. Höh1, F. Glaser1, B. Engel1, C. John1, S. Weidemann1, S. Stein1,
A. Carambia1, A. Lohse1, J. Herkel1, J. Heeren1, C. Schramm1,
D. Schwinge1. 1University Medical Center Hamburg Eppendorf,
Hamburg, Germany
E-mail: benedikt.hoeh@gmx.de
Background and Aims: Immune dysregulation and bile acid toxicity
are considered to contribute to primary sclerosing cholangitis (PSC)
pathogenesis. The interplay between lymphocytic liver inflammation
and bile acid metabolism is largely unknown. The aim of our study
was to investigate the influence of T cell mediated liver inflammation

Background and Aims: Primary Biliary Cholangitis (PBC) is a chronic
autoimmune liver disease characterized by the presence of antimitochondrial antibodies (AMA) and hepatic antigen specific CD8+ T
cells infiltrate, resulting in progressive cholestasis eventually leading
to cirrhosis. Monocytes are innate immune cells that exhibit proinflammatory phenotype in PBC patients. CCR2 and CCR5 are
chemokine receptors, expressed by various immune cells, shown to
be important for the recruitment of monocytes and T cells to
inflammatory sites. Cenicriviroc (CVC) is a novel dual CCR2/CCR5
inhibitor. Our aim was to assess the efficacy of CVC treatment in a
murine model of PBC.
Methods: We utilized an inducible murine model of PBC by
immunization of mice with the xenobiotic 2-octynoic acid conjugated to bovine serum albumin. 20 C57BL/6 mice were divided into
CVC treatment and control groups treated with daily I.P injections of
20 mg/Kg/day CVC or vehicle only, respectively. Analysis included
histology assessment for disease severity, AMA serum titers, flow
cytometry and immunofluorescence imaging of hepatic immune
cells, evaluation of fibrosis severity and assessment of hepatic
cytokine profile.
Results: Histopathology evaluation revealed portal infiltrate and
bile duct damage in mice treated with vehicle as compared to CVC
treated mice (Histologic severity score 6.7 vs. 4.5; p < 0.05). Alkaline
phosphatase and total bile acid levels in sera were reduced in CVC
treated mice (91 vs. 43 iu/L and 46 vs. 30 μmol/L, respectively;
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Background and Aims: Liver transplantation (LT) is the only available
therapy for patients with primary sclerosing cholangitis (PSC)
causing end-stage liver disease. PSC can reoccur in the allograft
(rPSC), but data in children are limited. Moreover, the occurrence
of rPSC in LT for PSC/autoimmune hepatitis (AIH) overlap syndrome
has not been previously examined. We aimed to quantify the
occurrence of rPSC after pediatric LT and to better characterize
S76
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PS-138
Recurrence of primary sclerosing cholangitis after liver
transplantation in children: data from the Pediatric PSC
Consortium
F. Bazerbachi1, K.N. Furuya2, R. Abdou3, K. Alqoaer4, M. Amin5,
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patient risk factors for rPSC using a large, multicenter cohort of
pediatric PSC patients.
Methods: We examined data from the Pediatric PSC Consortium, a
worldwide collaboration of 36 centers. Patients diagnosed with PSC
prior to the age of 18 years who required LT were included. We
defined rPSC as the occurrence of a cholestatic biochemical profile,
with cholangiographic and/or histologic features of PSC not caused by
chronic rejection, cytomegalovirus infection, or hepatic artery
thrombosis. We conducted a survival analysis from time of LT to the
occurrence of rPSC. Patients were censored at the last follow-up. We
performed a multivariate proportional hazards regression examining
the risk of rPSC based on gender, presence or absence of inflammatory bowel disease (IBD), ductular phenotype (large vs. small duct
PSC), and presence or absence of AIH overlap.
Results: Of 781 pediatric PSC patients, 113 received a LT. Follow-up
observation beyond the immediate post-transplant hospital stay was
available in 92 patients, for a median of 3 years [IQR 1–6.7]. 16
patients with rPSC were identified. The median time for PSC
recurrence after LT was 2.2 years [IQR 0.5–3.9]. The 5-year probability
of rPSC after transplant was 23% (95% CI 15–37). rPSC patients were
younger at time of transplant (12 vs.15 years, p = 0.034), with a larger
prevalence of overlap with AIH (63% vs. 26%, p = 0.005). There were no
differences in gender, IBD prevalence, or small vs. large duct
phenotype between rPSC patients and those without rPSC. In a
multivariate regression, the hazard ratio for rPSC in patients with PSC
and AIH overlap was 4.1 (95% CI 1.5–11.3) compared to patients with
PSC alone, p = 0.007.

0.00

p < 0.005). There was no significant difference in AMA titers between
the groups. Immunofluorescence microscopy revealed massive
accumulation of peri-portal macrophages in control mice but not in
the CVC group and flow cytometry analysis of hepatic nonparenchymal cells showed reduced numbers of hepatic monocytederived cells in CVC treated mice. Hepatic expression level of TNFα
and IFNγ were both about 3-fold decreased in the CVC group, p <
0.0005. Sirius red staining of liver sections exhibit peri-portal
collagen deposition only in the control group, a finding that was
supported by a statistical significant pro-fibrotic hepatic geneexpression signature in this group.
Conclusions: Our results indicate a major role for CCR2/CCR5 in PBC
pathogenesis and proved that inhibition of these axes by CVC
significantly ameliorated both liver inflammation and fibrosis.
These results reinforce further investigation of this therapeutic
option in clinical trials.
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Area under ROC curve = 0.3597

Conclusions: We describe the largest cohort of pediatric rPSC cases to
date. rPSC occurs in 23% of grafts within 5 years of LT for pediatric PSC.
Younger age at initial transplant and the presence of overlap with AIH
are objective risk factors for rPSC. Further research into donor graft
characteristics and post-transplant immunosuppression regimens in
this cohort is underway.

Liver tumours: Mechanisms and pathways
PS-139
Development of novel epigenetic inhibitors for the treatment of
hepatocellular carcinoma
M. Bárcena-Varela1,2, J. Oyarzabal2,3, J.M. Banales4, J. Prieto1,2,
L. Alvarez-Asiain1,2, F. Prosper2,5, C. Berasain1,2,6, M.A. Avila1,2,6,
M.G. Fernandez-Barrena1,2,6. 1Hepatology, Centre for Applied Medical
Research, University of Navarra; 2Instituto de Investigación Sanitaria de
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Background and Aims: Hepatocellular carcinoma (HCC) incidence
keeps increasing and patients’ survival remains very low. In most
cases HCCs appear on chronically inflamed and cirrhotic livers.
Despite all the progress in understanding the cellular and molecular
mechanisms of liver fibrosis and carcinogenesis, there are no effective
therapies to halt fibrosis or quell liver cancer. We have analyzed in
detail the role in liver tumor pathology of the H3K9 histone
methyltransferase G9a together with DNA methyltransferase 1
(DNMT1). These two epigenetic modifiers are known to physically
and functionally interact in the regulation of gene expression,
contributing to the growth of different types of tumors. We also
describe first-in-class substrate-competitive dual inhibitors of G9a
and DNMT1, and explore their antitumoral efficacy in different in
vitro and in vivo models of HCC.
Results: G9a expression is significantly up-regulated in human HCCs,
mouse models of fibrosis-associated HCC and in human HCC cell lines
compared to normal hepatocytes. G9a is also markedly upregulated
during mouse hepatic stellate cells (HSCs) activation in culture.
siRNA-mediated G9a and DNMT1 knockdown markedly inhibited
HCC cells growth and survival, as well as the fibrogenic activation of
HSC. Our G9a/DNMT1 dual inhibitors showed a high degree of
specificity when tested against 32 different epigenetic modifiers in
vitro, and GI50 values in the nM range towards HCC cell lines. CM272,
one of the best performing inhibitors analyzed, presented a good
safety profile in vivo, and potent antifibrotic and antitumoral
properties. These were demonstrated in vitro and in several in vivo
models of liver fibrosis and HCC, including subcutaneous xenografts
of mixed liver fibroblasts and HCC cells as well as orthotopic
xenografts. Mechanistically, CM272 interfered with the entire
process of glycolytic metabolic reprogramming involved in HCC cells
growth and in TGFb-induced fibrogenic activation of HSC cells.
Inhibition of G9a and DNMT1 in these cells completely altered three
glycolytic shunt pathways: the pentose phosphate pathway, the
serine-glycine synthesis pathway and one-carbon metabolism. This
resulted in an inefficient adaptive response to hypoxia, the single most
important feature of the microenvironment driving HCC progression.
Conclusions: Our study suggests that the pharmacologic interference
with G9a and DNMT1 may be a novel and promising strategy for the
development of effective therapies in fibrosis-associated HCC.
PS-140
Tumor derived exsomes mediate tumor infiltrating NK-cell
dysfunction in patients with hepatocellular carcinoma via TGF-β/
SMAD pathway
Q.-F. Zhang1, W.-W. Yin1, Q. Liu1, Y.-L. Li1, M.-H. Li1, J.-Y. Shao1, Q.-F. He1,
H.-D. Hu1, P. Hu1, H. Ren1, D.-Z. Zhang1. 1Key Laboratory of Molecular
Biology for Infectious Diseases (Ministry of Education), Department of
Infectious Diseases, Institute for Viral Hepatitis, The Second Affiliated
Hospital, Chongqing Medical University, Chongqing, China
E-mail: dzhzhang@yahoo.com
Background and Aims: Natural killer (NK) cells play a vital role in
killing hepatocellular carcinoma (HCC) cells and defects in NK cellfunction are necessary for tumor immune escape. Emerging studies
on tumor cell-derived exosomes (Texs) have shown the biological
significance in tumor development and microenvironment, but the
underlying role of Texs in regulating NK-cell dysfunctions in HCC
patients remains largely unknown.
Methods: Flow cytometry staining was used to detect the phenotype
and function of NK cells in 36 HCC patients VS 36 healthy controls

(HCs). Transmission electron microscopy and Western blotting
experiments were performed to characterize Texs.
Results: Firstly, we precisely characterized the phenotype and
function of NK cells in HCC patients VS HCs. With an inhibitory
phenotype, tumor-infiltrating NK (TINK) cells exhibited poor cytotoxic capacity and deficient potential to produce IFN-γ compared
with NK cells from tumor margin tissue and nontumorous tissue.
Next, we revealed that HCC cells trigged NK-cell dysfunction by a
exosome-dependent mechanism. Interestingly, HCC cell-derived
exsomes were preferentially enriched with transforming growth
factor-beta1 (TGF-β1), which acted as important mediators of
TINK-cell functional deficiency. The TGF-β/SMAD signaling
pathway was constitutively activated in TINK cells from HCC patients
when compared to NK cells from tumor margin tissue and
nontumorous tissue. Culture in vitro of HCC cells or Texs with
healthy NK cells induced NK dysfunction mediated by activation
of the TGF-β/SMAD signaling pathway, and abrogated by blocking
TGF-β.
Conclusions: These data indicate that by regulating the TGF-β/SMAD
pathway, Texs induce TINK-cell dysfunction to evade innate immune
surveillance, thus highlighting the importance of developing novel
therapies to target this inhibitory pathway and restore antitumor
cytotoxicity.
PS-141
Hepatic LGR5 stem cells contribute to liver carcinogenesis
W. Cao1, M. Li1, P. Liu1, J. Liu1, M. Bolkestein2,3, K. Chen1,4,
L.J.W. Van Der Laan3, D. Sprengers1, H.J. Metselaar1, J. Kwekkeboom1,
R. Smits1, M.P. Peppelenbosch1, Q. Pan1. 1Department of
Gastroenterology and Hepatology; 2Department of Cell Biology;
3
Department of Surgery, Erasmus Medical Center, Rotterdam,
The Netherlands; 4College of Life Sciences, Zhejiang Sci-Tech University,
Hangzhou, China
E-mail: w.cao@erasmusmc.nl
Background and Aims: The concept that adult stem cells can
accumulate genetic/epigenetic changes and subsequently contribute
to tumor initiation and progression has attracted great interest, but
remains controversial. Leucine-rich repeat-containing G-protein
coupled receptor 5 (Lgr5) is a recently identified marker for a liver
stem cell population. Here we investigate the role of hepatic LGR5expressing cells in liver carcinogenesis.
Methods: A LGR5-promotor driven diphtheria toxin (DT) receptor
knock-in mice model with a GFP reporter and a lineage tracing mice
model with a membrane-targeted tandem dimer Tomato/green
fluorescent protein (mTmG) reporter were used. Carbon tetrachloride
(CCl4) was used to induce chronic liver injury and diethylnitrosamine
(DEN) was used to induce primary liver tumor in mice.
Results: We observe the absence of a LGR5-expressing compartment
in the mouse liver throughout an unchallenged life span, but it is
induced upon CCl4-induced injury. However, this liver LGR5-positive
compartment has only limited contribution to tissue repair as
observed by lineage tracing. Surprisingly, we find that the carcinogen
DEN also induces a liver LGR5-positive stem cell compartment.
In thus-induced hepatic tumors, the percentage of LGR5 cells is
significantly higher as compared to tumor adjacent tissue (n = 28, P <
0.0001, 4-fold higher), and this even more apparent when contrasted
to tissue of CCl4-induced chronic injury (n = 28, P < 0.0001, 66-fold
higher). Tumor organoids generated by ex vivo culturing of primary
mouse liver cancer contain a LGR5-expressing cell population.
Subcutaneous transplantation of these tumor organoids into
immunodeficient NOG mice results in solid tumors, which retain a
LGR5 positive compartment. Isolation and culturing of single LGR5+
cell from primary mouse tumor initiated tumor organoids, and
transplantation of these organoids into NOG mice formed tumor
again. Thus, these cells have cancer initiating/stem cell-like properties. Importantly, lineage tracing shows that liver LGR5+ stem
cells and their daughters cells contribute to the development of liver
tumor.
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Conclusions: Hepatic LGR5 stem cells are only induced following
liver injury and importantly contribute to DEN-induced liver
carcinogenesis but not to tissue repair. Thus targeting LGR5-positive
cells appears promising as an anti-cancer strategy in the liver.
PS-142
Immune gene expression profile in hepatocellular carcinoma and
surrounding tissue predicts time to tumor recurrence
C. Carone1, A. Olivani2, R.D. Valle3, T. Trenti1, G. Missale2, E. Cariani1.
1
Toxicology and Advanced Diagnostics, Ospedale S. Agostino-Estense,
Modena; 2U.O. Infectious Diseases and Hepatology, Azienda
Ospedaliero-Universitaria di Parma; 3Department of Surgery, University
of Parma, Parma, Italy
E-mail: ecariani@hotmail.com
Background and Aims: The anti-tumor immune response may play
a major role on the clinical outcome of hepatocellular carcinoma
(HCC). We characterized the liver immune microenvironment by
direct hybridization of RNA extracted from HCC and non-tumorous
tissues.
Methods: RNA was extracted from frozen liver tissue samples of HCC
(T, n. 30) and non-tumorous tissues (NT, n. 33) obtained from 38
patients. Matched samples were available for 25 patients. The
immune gene expression profile was analyzed by the nCounter GX
Human Immunology v2 system (NanoString Technologies) that
detects the expression levels of 579 immune response-related
genes simultaneously.
Results: The immune gene expression profile of T and NT tissues was
significantly different ( p < 0.05). The possible prognostic relevance of
liver immune microenvironment was therefore evaluated in T and NT
samples separately. Unsupervised clustering detected two main
clusters of immune gene expression both in T and in NT liver samples.
In both cases, expression clusters identified groups of patients with
significantly different median time to HCC recurrence. Based on T
tissue, two groups with median TTR of 18.5 and 127 months,
respectively, were detected ( p = 0.005). Expression of genes related to
inflammation, T and B cell activation were associated with longer TTR.
The analysis of NT tissues discriminated subsets of patients with
median TTR of 19 and 68 months (p = 0.032). By contrast to T tissue, a
predominant inflammatory immune environment was associated
with shorter TTR. The liver immune gene profile was not statistically
related to overall survival in this series.
Conclusions: We evaluated immune gene expression by direct
hybridization of RNA extracted from liver tissue. Immune gene
expression profiles predictive of TTR could be identified both in HCC
and in adjacent cirrhotic tissues. Longer TTR was associated with
overexpression in T tissue and downregulation in NT tissue of
inflammation-related genes.
PS-143
Chk2 DNA damage response protein mislocalization further
enhances chromosomal instability and human hepatocellular
carcinoma progression
V. Carloni1, M. Lulli2, S. Madiai1, T. Mello3, A. Hall4, T.V. Luong4,
M. Pinzani5, K. Rombouts5, A.G. Galli3. 1Department of Experimental
and Clinical Medicine; 2Department of Experimental and Clinical
Biomedical Sciences, Pathology Unit; 3Department of Experimental and
Clinical Biochemical Sciences, Gastroenterology Unit, University of
Florence, Florence, Italy; 4Department of Cellular Pathology, Royal Free
Hospital; 5Division of Medicine, Institute for Liver &Digestive Health,
University College London (UCL), London, United Kingdom
E-mail: k.rombouts@ucl.ac.uk
Background and Aims: High levels of genomic instability
correlate with progression in hepatocellular carcinoma (HCC) of
which the most common form is chromosomal instability (CIN),
resulting in heterogeneity, with drug resistance and immunity
escape as a consequence. CIN perse is an important factor of DNA
damage sustaining numerical/structural chromosome abnormalities
S78

but the underlying mechanisms are not well characterized. In this
study, the role of Chk2, a DNA damage response kinase was
investigated.
Methods: An animal model of diethylnitrosamine-induced HCC
was employed known to induce DNA damage and elevated mitotic
errors. DNA damage response kinase Chk2 localization was determined in two cohorts of human HCC specimens. To assess the
functional role of Chk2, gain on-and loss-of-function, mutation
analysis with Chk2 variants, karyotyping, immunofluorescence/
live imaging were performed. Three different cell lines were
used: HCT116, a near-diploid cell line, Huh7 a stable hyperdiploid
karyotype, and human hepatocytes (HuS) immortalized with
TERT gene.
Results: Tumours of DEN-treated animals showed nuclear upregulation of Chk2 and P-H2A.X known to be activated in the presence
of DNA damage. In vitro, defective chromosome segregations
caused DNA damage per se and induced Chk2 overexpression. Chk2
overexpression/phosphorylation-activation and mislocalization
occurred exclusively within mitotic components of HuS30gen. This
coincided with an increased mitotic index which was reversed by
knockdown of Chk2. The forkhead-associated (FHA) domain of
Chk2 is uniquely essential for proper localization to mitotic
structures. Aurora B kinase and P-Histone H3 colocalized with Chk2
when mislocalized, thus sustaining a constant mitotic activity.
Retinoblastoma phosphorylation contributed to defective mitoses,
but not p53. Chk2 expression was investigated in two cohorts of
HCC tissues. A strong cytoplasmic and perinuclear presence in Grade I
and Grade II was observed. In contrast, grade III HCC tissues were
marked by a strong and exclusive nuclear Chk2. RNA-Seq-based
transcriptomes of 188 HCC tissues (TCGA) were analysed; 102 with
TP53 mutations and 86 with CNNB1 mutations. Chk2 was identified
to be significantly associated with HCC TP53 mutations characterized
by CIN.
Conclusions: The study reveals a new mechanistic insight in the
co-involvement of Chk2 in HCC progression. These findings
propose Chk2 as a putative biomarker to detect CIN in HCC
providing a valuable support for clinical/therapeutical management
of patients.
PS-144
Diabetes augments obesity in accelerating liver tumour
development: role of oxidative stress-induced JNK signalling and
DNA damage response
E. Arfianti1,2, V. Barn1, S. Pok1, C.Z. Larter1, N.C. Teoh1, G.C. Farrell1.
1
Liver Research Group, The Australian National University, Canberra,
Australia; 2Department of Medical Biology, Riau University,
Pekanbaru, Indonesia
E-mail: arfianti.arfianti@anu.edu.au
Background and Aims: Obesity and diabetes are independent
risk factors for hepatocellular carcinoma (HCC) yet the contribution
of each metabolic condition has not been clarified. Earlier, we
demonstrated that obese diabetic foz/foz mice exhibit accelerated
diethylnitrosamine (DEN)-induced HCC. To establish whether
obesity itself or diabetes is more relevant to enhanced HCC
development, we compared chemically induced HCC between
equally obese diabetic Alms1 mutant ( foz/foz) NOD.B10 and nondiabetic foz/foz BALB/c mice.
Methods: Male foz/foz and Wt NOD.B10 and BALB/c mice were
injected with DEN (10 mg/kg) at 12–15 days, controls with saline.
Hepatic protein expression was assayed by immunoblotting and
immunohistochemistry.
Results: Both strains of foz/foz mice developed equivalent obesity,
but metabolic complications of obesity, including hepatomegaly,
insulin resistance with hyperinsulinemia, and hyperglycemia,
occurred only in foz/foz NOD.B10 mice. At 6 mths, the incidence
of liver tumours was significantly higher in foz/foz NOD.B10 than
foz/foz BALB/c mice (100% vs 40%). Liver nodules were also more
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numerous and larger in foz/foz NOD.B10 compared with BALB/c
counterparts. Increased serum ALT and hepatic Bax expression
occurred in diabetic obese NOD.B10 but not in non-diabetic obese
BALB/c mice. Despite the obvious difference in levels of serum
insulin in response to obesity, insulin-mediated mammalian target
of rapamycin (mTORC1) activation was similar between groups.
Instead, activation of c-Jun N-terminal kinase (JNK) signalling was
clearly enhanced in foz/foz NOD.B10 mice but unaltered in foz/foz
BALB/c mice. This was associated with the up-regulation of c-Myc.
There was a parallel increase in activation of nuclear factor E2related factor 2 (NRF2) in foz/foz NOD.B10 vs foz/foz BALB/c mice,
inferring enhanced oxidative stress in obese mice with diabetes.
Consistent with increased liver injury, DNA damage sensors,
ataxia-telangiectasia-mutated (ATM) and p53, were up-regulated
in livers from foz/foz NOD.B10 (vs foz/foz BALB/c), but the cell cycle
checkpoint protein, CHK2, was less activated.
Conclusions: Diabetes accelerates liver tumour development in
obese mice. The pathogenic mechanisms may include increased
liver injury related to metabolic obesity and inadequate cell-cycle
checkpoint control in response to DNA damage. In addition, oxidative
stress-induced JNK activation may be important in the acceleration of
hepatocarcinogenesis.
PS-145
Hepatitis C virus mediated chronic inflammation and
tumorigenesis in the Humanised Immune system and Liver
mouse model
F.Z. Zheng1, C.W. Sze2, C.T. Keng1, M. Al-Haddawi1, M. Liu1, S.Y. Tan1,
H.L. Kwek1, Z. Her1, X.Y. Chan1, B. Barnwal1, E. Loh3, T.C. Tan4,5,
K.T.E. Chang3,5, Q. Chen1,2,6, Y.J. Tan1,2. 1Institute of Molecular and Cell
Biology; 2Department of Microbiology and Immunology, Yong Loo Lin
School of Medicine, National University Health System, National
University of Singapore; 3Department of Pathology and Laboratory
Medicine; 4Department of Obstetrics & Gynaecology, KK Women’s and
Children’s Hospital; 5Duke-NUS Graduate Medical School; 6National
Cancer Centre, Singapore, Singapore
E-mail: zqzheng@imcb.a-star.edu.sg
Background and Aims: Currently, 130–150 million individuals
are estimated to be infected by the hepatitis C virus (HCV) globally.
While the development of direct acting antivirals against
HCV infection have proven to be highly efficacious and it is
hopeful that we may achieve sustained virologic response in most
HCV infected patients, the precise mechanisms of hepatitis C
pathogenesis are still not well understood. One of the main
obstacles for studying HCV mediated pathogenesis is lack of small
animal models that can accommodate HCV infections and recapitulate the disease process. To address this, we have developed a
humanised mouse model termed the Humanised Immune system
and Liver (HIL) mice with matching human immune systems and
hepatocytes. We have previously described successful infections of
the HIL mice with HCV, resulting in HCV-specific immune
responses and clinical symptoms such as liver inflammation and
fibrosis by 9 weeks post infection. Here, we investigated the long
term effects of HCV pathogenesis in HIL mice up to 28 weeks post
infection.
Methods: HIL mice were infected with the J6/JFH1-P47 strain of
HCV and monitored for abnormal liver pathologies over a period of
20–28 weeks.
Results: HCV RNA could be detected in infected mice at 9 weeks post
infection but not at 20–28 weeks post infection. HCV infected mice
developed increased incidences of liver fibrosis, granulomatous
inflammation compared to control mice. Chronic liver inflammation
in infected mice was mediated by the human immune system and
was accompanied by expansions of monocytes/macrophages and T
cells. A small percentage (6%) of HCV infected mice developed
tumours in the form of hepatocellular adenomas or hepatocellular
carcinomas by 28 weeks post infection. Further analyses revealed that

while the liver tumours were comprised of human and mouse
hepatocytes, a majority (93%) of actively dividing cells within the
tumours were human hepatocytes.
Conclusions: HIL mice can recapitulate some of the clinical
symptoms seen in chronically infected HCV patients. Persistence of
HCV-associated liver disease such as chronic liver inflammation and
tumorigenesis appear to require initial infections of HCV and immune
responses but not long term HCV viraemia.

Alcohol and drug-induced liver injury
PS-146
Efficacy of grannulocyte colony stimulating factor in the
management of steroid non-responsive severe alcoholic
hepatitis – A double blind randomised control trial
S.M. Shasthry1, M. Sharma1, S. Sarin1. 1Hepatology, ILBS, New
Delhi, India
E-mail: shasthry@gmail.com
Background and Aims: Severe alcoholic hepatitis (SAH) (Maddrey’s
score >32) carries high mortality with limited response to corticosteroid therapy. Treatment options for steroid non-responsive
(Lille score >0.45) SAH are limited. Impaired hepatic regeneration
and failure of commitment of regenerative cells has been considered
partly responsible for this. We evaluated the efficacy of Grannulolyte
colony stimulating factor (G-CSF) in this group of patients.
Methods: Consecutive patients with SAH patients were treated with
40 mg prednisolone per day and were classified as steroid responder
and non-responder (Lille score >0.45) at day 7. Responders were
continued with the Prednisolone and non-responders were randomized into GCSF vs. placebo.

Results: Thirty-three of 132 (25%) SAH patients were steroid nonresponders and 28 [mean age 40.2 ± 10.3 yr.] consented to receive
either GCSF or placebo. SAH patients were sick [mean bilirubin 27.7
± 23.4 mg/dL, INR of 2.4 ± 1.9, S.creatinine was 0.59 ± 0.66 mg/dL.
Baseline hepatic venous pressure gradient was 19.1 ± 5.5 mmHg
with CTP 10.8 ± 1.2, MELD 26.2 ± 4.3, GAH 8.5 ± 0.9, Discriminant
factor 81.1 ± 26 and Lille score was 0.68 ± 0.2] and were comparable
in 2 groups. In the G-CSF group, 7 (50%) patients survived compared
to 3 (21.4%) in the placebo group, with the mean follow up of

Journal of Hepatology 2017 vol. 66 | S63–S94

S79

ORAL PRESENTATIONS
169 ± 187.9 days, p = 0.04. On Cox regression analysis G-CSF therapy
(HR 0.37, S.D.−0.14–0.98, p = 0.04), blood urea (HR 1.02 –S.D.1.002–
1.04, p = 0.03) and serum creatinine (HR 4.12 – S.D.1.7–10.3, p = 0.002)
could predict mortality after steroid non-response. Patients tolerated G-CSF therapy without any major side effects. The MELD (24.5
vs 28.9, p = 0.05) and DF (72.4 vs 114.4, p = 0.03) were significantly
lesser in the G-CSF group after 28 days of the initiation of the GCSF
therapy.
Conclusions: In steroid non-responsive patients, G-CSF therapy
is effective in half the patients in improving survival. This is likely
to be due to the immunomodulatory and regenerative properties
of GCSF.
PS-147
Acoustic radiation force impulse elastography accurately predicts
liver fibrosis in alcoholic liver disease and discriminates alcoholic
steatohepatitis from simple steatosis or cirrhosis
W. Kim1, Y.-I. Choi1, S.K. Joo1, Y.J. Jung1. 1Boramae Medical Center, Seoul,
Korea, South
E-mail: wonshiri@yahoo.com
Background and Aims: Acoustic radiation force impulse (ARFI)
elastography is one of the convenient noninvasive tools for assessing
liver fibrosis of chronic liver disease. However, there is little
information about the relationship between ARFI and histologic
findings of alcoholic liver disease (ALD).
Methods: One hundred and eighty patients with significant alcohol
consumption (210 g per week in men and 140 g per week in women
over a 2-year period prior to baseline liver histology) using the
AUDIT-K questionnaire and chronic liver disease were included; 160
men and 21 women were prospectively enrolled in this study.
Patients with other chronic liver disease such as viral hepatitis (HBV
and HCV), HIV infection, autoimmune hepatitis, hemochromatosis,
and Wilson disease were excluded from analysis. All demographic,
clinical, and biochemical data were retrieved from electronic medical
record. ARFI elastography and liver biopsy were simultaneously done
for all subjects to measure liver stiffness in relation to liver fibrosis as
assessed by the histological examination (Metavir staging and
Laennec subclassification). ALD were also histologically classified
into simple steatosis, steatohepatitis, cirrhosis, and cirrhosis with
steatohepatitis.
Results: Medians of liver stiffness measurement (LSM) by ARFI
significantly increased along with liver fibrosis stage ( p ≤ 0.0001).
LSM showed an excellent diagnostic performance in the evaluation
of significant fibrosis (≥F2) (AUROC, 0.925; cutoff, >1.34 m/s),
advanced fibrosis (≥F3) (AUROC 0.936; cutoff, >1.45 m/s), and
cirrhosis (AUROC, 0.935; cutoff, >1.84 m/s). We classified cirrhotic
patients into three subgroups (F4A, F4B, and F4C) according to the
Laennec system. The AUROC for each subgroup was 0.935 (>1.84 m/s),
0.897 (>2.09 m/s), and 0.828 (>2.12 m/s), respectively. Compared with
noninvasive fibrosis tests including AAR, APRI, Fib-4, and Forns index,
ARFI had the highest AUROC for staging significant, advanced fibrosis,
and cirrhosis (also in F4A, F4B, and F4C according to the Laennec
subclassification). The AUROC for discriminating steatohepatitis from
steatosis was 0.93 (>1.3 m/s) and that for discriminating cirrhosis with
steatohepatitis from cirrhosis without steatohepatitis was 0.82
(>2.27 m/s).
Conclusions: ARFI elastography not only determines liver fibrosis
stage in ALD patients accurately but also guides severe alcoholic
steatohepatitis patients to initiate corticosteroids treatment without
exposing them to the risk of liver biopsy.
PS-148
Colder weather and fewer sunlight hours increase the weight of
alcohol as a cause of cirrhosis worldwide
N.D. Shah1, M. Cruz-Lemini2, J.G. Abraldes3, J. Altamirano4, R. Bataller5.
1
Division of Gastroenterogy & Hepatology, University of North
Carolina at Chapel Hill, Chapel Hill, United States; 2Universidad Nacional
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Autónoma de México, Querétaro, Mexico; 3University of Alberta,
Edmonton, Canada; 4Vall d’Hebrón Institut de Recerca, Barcelona, Spain;
5
University of North Carolina at Chapel Hill, Chapel Hill, United States
E-mail: neil.shah2@unchealth.unc.edu
Background and Aims: Heavy alcohol (EtOH) intake can cause
vasodilation and thermogenesis giving the perception of warmth.
Based on these properties, it is generally assumed that countries
with colder weather have increased EtOH consumption and
therefore may have increased prevalence of alcoholic liver diseases.
Furthermore, hours of sunlight, which has been related to both
temperature and depression, could influence alcohol use. However,
this assumption has not been critically tested using global
epidemiological data. To test this hypothesis, we performed a
worldwide analysis to assess if the climate and geographical
location of a country influences the alcohol-attributable fraction
(AAF) of cirrhosis.
Methods: We performed an exhaustive and comprehensive analysis
of World Health Organization databases and World Meteorological
Organization for a total of 193 countries. We used the mean
temperature of a country in Celsius, absolute latitude, average daily
EtOH intake, most prominent climate (based on Koppen climate
classification), average hours of yearly sunshine and percentage of
binge drinkers as parameters for our analysis. Uni- and multivariate
models were fitted to determine the influence of these parameters
and the outcome of AAF.
Results: In the univariate analysis, we found an inverse association
between mean average temperature, mean annual sunshine hours
and a positive association with latitude ( p < 0.05), with AAF. In the
multivariate analysis, average temperature and sunshine hours
remained independently associated with the burden of EtOH
cirrhosis or AAF after adjusting for the percentage of binge drinkers
among active drinkers and EtOH consumption ( p < 0.05). For every
degree Celsius increase in temperature there is an observed 0.3%
decrease in AAF. We also found an association between AAF and the
Koppen Climate Classification of a country. Those countries in
continental climates had significantly higher AAF than those in
other classifications. These results indicate that cold weather is
associated with higher burden of EtOH cirrhosis in patients with
severe liver disease.
Conclusions: Colder weather and fewer hours of sunlight are
associated with an increase in burden of alcoholic cirrhosis. These
data support the general assumption that colder weather predisposes
to alcoholic cirrhosis. Furthermore, continental and polar climates
appear to have higher AAF than other climates. Public policy
measures to prevent alcohol cirrhosis should be especially directed
in countries with colder climates.
PS-149
Comparison of cytokine profiles in idiosyncratic druginduced liver injury, acute non-drug-induced hepatitis and
controls
C. Stephens1, R. Sanjuan-Jiménez1, J.A. Sanabria-Cabrera1, B. Battikhi1,
A. Ortega-Alonso1, M. Robles-Díaz1, M. Jiménez-Pérez2,
I. Medina-Cáliz1, F. Ruiz-Cabello3, M.I. Lucena1, R.J. Andrade1. 1UGC
Aparato Digestivo y Servicio de Farmacología Clínica, Instituto de
Investigación Biomédica de Málaga (IBIMA), Hospital Universitario
Virgen de la Victoria, Universidad de Málaga, CIBERehd; 2UGC Aparato
Digestivo, Instituto de Investigación Biomédica de Málaga (IBIMA),
Hospital Universitario Regional de Málaga, Málaga; 3UGC Laboratorio de
Inmunología, Instituto de Investigación Biosanitario de Granada,
Complejo Hospitalario Universitario de Granada, Universidad de
Granada, Granada, Spain
E-mail: cstephens@uma.es
Background and Aims: The immune system is believed to play
an important role in the development of idiosyncratic druginduced liver injury (iDILI). The nature of an immune response is
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regulated by a plethora of cytokines. In this study we aimed to
measure cytokine levels and composition in search for differential
patterns in iDILI.
Methods: Serum samples were extracted from 13 iDILI and 6 nondrug-induced liver injury (NDILI, mainly viral hepatitis) patients
at presentation (day 1), one week (day 7) and one month (day 30)
after detection. Serum samples were also extracted from 20 age- and
sex-matched controls with normal liver profiles, at one single time
point. Serum concentrations of 18 cytokines (GM-CSF, IFNγ, IL-1β, IL2, IL-4, IL-5, IL-6, IL-12p70, IL-13, IL-18, TNFα, IL-9, IL-10, IL-17A, IL-21,
IL-22, IL-23, IL-27) were measured using a multiplex immunoassay
and Luminex xMAP technology.
Results: Large interindividual variations in cytokine profiles and
concentrations were detected in all three groups. Significant
differences in IFNγ ( p = 0.0003), IL-1β ( p = 0.0016), IL-4 ( p =
0.0005), IL-12p70 ( p = 0.012), IL-13 ( p = 0.024), IL-18 ( p = 0.0009),
TNFα ( p < 0.0001) and IL-10 ( p = 0.0006) serum concentrations were
detected when comparing day 1 DILI, NDILI and controls. IL-18 ( p =
0.049), IFNγ ( p = 0.041), TNFα ( p = 0.0014), IL10 ( p = 0.0063), IL-1β
(0.0054), IL-13 ( p = 0.013) and IL-12p70 ( p = 0.0048) concentrations
were significantly higher in the DILI samples compared with controls,
while IL-18 ( p = 0.039), IFNγ ( p = 0.0096), TNFα ( p = 0.025) and IL-4
( p = 0.0058) were significantly lower in DILI compared with NDILI.
IL-18, IFNγ, TNFα and IL-10 demonstrated a general trend of
decreasing concentrations over the measured time period in DILI
and particularly NDILI that paralleled the observed decrease in ALT
values over the same time period. The remaining cytokines were
undetectable in the majority of subjects.
Conclusions: The cytokines detected in iDILI reflects a lower level of
systemic immune response compared with NDILI. In addition,
less inflammasome activation was apparent in iDILI as shown by
lower IL-18 and IL-1β values. The Th1/Th2 balance (INFγ vs IL-10)
leans more towards Th1 in NDILI. Hence, the iDILI cytokine profile
represents moderate inflammasome activation and a more balanced
Th1/Th2 response. Furthermore, variations in underlying diseases
and environmental conditions could affect individual cytokine
profiles and should not be overlooked. Funding: FEDER PI16/01748,
CIBERehd-ISCIII.
PS-150
Time course of compromised urea synthesis in patients with
alcoholic hepatitis
E. Glavind1, N.K. Aagaard1, H. Grønbæk1, N.W. Ørntoft1, H. Vilstrup1,
K.L. Thomsen1. 1Department of Hepatology and Gastroenterology,
Aarhus University Hospital, Aarhus, Denmark
E-mail: emigla@rm.dk
Background and Aims: We recently showed that the life-threatening
disease alcoholic hepatitis (AH) markedly decreases the urea
synthesis capacity, which may contribute to the patients’ poor
prognosis. Here we aimed to investigate the course of the
compromised essential liver function in patients with AH and its
relation to survival and treatment, which remains unknown. Such
knowledge may improve prognosis estimation and contribute
towards mechanistic understanding of treatment effects.
Methods: Thirty hospitalized patients with AH were included in a
prospective cohort study. We measured the substrate independent
urea synthesis capacity, i.e. the functional hepatic nitrogen clearance
(FHNC), in the patients at study entry and again at study exit after 3
months (survivors and available: n = 17). Patients presenting with
severe disease (Glasgow Alcoholic Hepatitis Score ≥9) (n = 17) were
randomized in an un-blinded fashion to either prednisolone or
pentoxifylline and were in addition examined after 14 days of
treatment (n = 9).
Results: The FHNC (normal range 25–45 L/h) was markedly
decreased at study entry (median 5.6 (IQR 3.0–9.6) L/h) and in
survivors rose 3-fold after 3 months (15.1 (12.0–22.9) L/h, P <
0.01). In patients with severe AH, FHNC also rose after 14 days on

pharmacologic treatment (16.1 (12.6–25.4) L/h (P < 0.01)) and
most so in those on prednisolone ( prednisolone 25.4 (20.6–26.2)
L/h vs. pentoxifylline 12.3 (8.0–15.3) L/h, P = 0.05). FHNC at study
entry was lower in 90-day non-survivors than in survivors (P =
0.04).
Conclusions: The decrease in the capacity for urea synthesis in AH
was most marked in the short-term non-survivors, and in survivors
partly recovered at 3 months. In the patients with severe AH and on
pharmacologic treatment, the recovery was seen already after 14 days
and was near complete in those on prednisolone. Our findings show
that the metabolic liver failure of AH may be prognostically
important, is potentially reversible, and may recover more rapidly
when treated with prednisolone.
PS-151
Whole transcriptome analysis of ductular reaction from patients
with alcoholic hepatitis. Similarities to ductular reaction in DDC
mouse model
B. Aguilar-Bravo1,2,3, D. Rodrigo-Torres1,2,3, M. Coll1,2,3, L. Revilla1,2,3,
D. Blaya1,2,3, L. Perea1,2,3, J. Vallverdú1,2,3, I. Graupera1,2,3,
L. Dubuquoy4, P. Mathurin4, J. Caballeria1,2,3, P. Gines1,2,3,
P. Sancho-Bru1,2,3. 1IDIBAPS; 2Liver Unit, Hospital Clinic; 3CIBEREHD,
Barcelona, Spain; 4Service des Maladies de l’Appareil Digestif et de la
Nutrition, Hôpital Huriez, Lille, France
E-mail: aguilar@clinic.cat
Background and Aims: Alcoholic Hepatitis (AH) is characterized
by the expansion of ductular reaction (DR), and the expression of
liver progenitor cells (LPC) markers correlate with bad outcome.
However, the gene expression profile of DR and its weight in disease
progression is unknown. Moreover, no animal models of alcoholic
liver disease reproduce the main characteristics of AH, particularly
the DR expansion. The aim of this study was to identify a gene set
signature of the DR and to determine the best animal model to study
DR expansion.
Methods: KRT7+ cells were isolated from liver biopsies (n = 6) of
patients with alcoholic hepatitis by laser capture microdissection and
analyzed by next generation sequencing. Functional analysis was
performed by Ingenuity Pathway Analysis. Expression of gene set
signature was validated in a data set of patients with AH by gene set
enrichment analysis (GSEA). Expression profile was compared with
FACS sorted LPC from two well-known animal models of DR
expansion (DDC and CDE diet).
Results: Transcriptomic analysis showed an up-regulation of
2345 genes in KRT7+ cells as compared to negative fraction.
Expression of LPC markers (HNF1β, KRT7, EpCAM, PROM1) was
confirmed by qPCR and immunohistochemistry. A transcriptomic
signature comprising the most up-regulated 100 genes in KRT7+ cells
was defined and its expression in AH patients was validated in an
independent cohort of 15 patients. As expected, GSEA showed a
high overlap of microdissected signature in AH. At a functional level,
KRT7+showed enrichment in genes involved in tight junction
signaling and cell adhesion, cell death pathway and regulation of
autophagy. Next, in order to find the best mouse model reproducing
the DR present in AH, AH transcriptomic signature was compared to
DDC and CDE LPC expression profile. Interestingly, GSEA revealed that
DR signature form AH patients show a higher degree of similarity
with the gene expression profile of cells derived from DDC model,
which has been reported to show no contribution of LPC to
hepatocyte regeneration.
Conclusions: Here we report for the first time the gene expression
signature of DR in AH. Although, the gene expression profile is
highly enriched in LPCs markers, the high similarity to DDC profile
may suggests a poor contribution to hepatocyte regeneration. This
study suggests that DDC mouse model may be a useful tool to mimic
DR in AH.
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PS-152
Slow low-dose continuous albumin, furosemide ± terlipressin and
N-acetylcystine infusion in severe alcoholic hepatitis safely
mobilizes ascites in acute on chronic liver failure with organ
failure(s) and improves 28-day survival
G. Pandey1, A. Nehra1, A. Verma1, S. Mohindra1, U.C. Ghoshal1,
K. Kumar1, P. Mishra2, V.A. Saraswat1. 1Department of Gastroenterolgy;
2
Department of Biostatistics, SGPGI, Lucknow, India
E-mail: drabhimanyunehra@gmail.com
Background and Aims: Patients with severe alcoholic hepatitis
(SAH), acute on chronic liver failure (ACLF) with organ failure have
high mortality and difficult to control ascites. Aim: Efficacy of Topdown therapy in a response-guided protocol in SAH ACLF.
Methods: Study included 78 patients (59 study group-arm1: 19
standard medical treatment (SMT)-arm2) who met ACLF and organ
failure (as per CLIF-SOFA criteria) with ascites and high CVP
(>10 cmH2O). Baseline tests (blood, urine, ascitic fluid) and 24-hour
urine for urinary sodium (UNa), potassium (UK), creatinine,
albumin were done. Arm I was initiated on furosemide infusion
at 2 mg/hour and albumin 2 mg/hour (20–40 g/d) and NAcetylcystine (NAC) (in recommended dose for paracetamol
poisoning). Blood and urine (electrolytes) analysis was done
every 12 hourly and graded increase of furosemide was done by
1 mg/12 hours if UNa < 80 meq/d. At 48 hours if UNa was <80 meq/
d, terlipressin infusion at 4 mg/24 hours was added after correction
of anaemia (≥8 g/dL) and obtaining baseline ECG (repeated 12
hourly) and response guided increase (1 mg/12th hourly) was done
(up to 8 mg/24 hours). Arm II received SMT (As per EASL
guidelines).
Results: Baseline parameters (Creatinine-1.6 ± 1.0 vs.1.8 ± 1.4; CTP11.6 ± 2.9 vs.11.6 ± 1.6; MELD-30.9 ± 7.44 vs.33.3 ± 8.6; Number of
Organ failure-2.0 ± 0.9 vs. 2.4 ± 1.3; CLIF-SOFA-10.2 ± 1.7 vs 10.5 ± 1.4;
Maddery’s index −110 ± 30.1 vs. 134 ± 26 ( p > 0.05) were comparable. Post therapy in Arm I showed significant increase in urine
sodium (34.6 ± 21 to 251 ± 142 mmol/24 hrs), urine output (513 ± 28
to 3305 ± 1365 mL/24 hrs) as compared to baseline. Twenty day
survival in ARM I vs. II was 82% (40/49) vs. 63% (12/19) (p < 0.05).
There was no significant difference in post therapy creatinine,
MELD, Bilirubin between the two arms. Side effect profiles were not
significantly different.
Conclusions: Top Down approach in SAH ACLF patients can safely
mobilize ascites and may improve 28-day survival.

HCV: DAA resistance and retreatment
PS-153
Short duration treatment with AL-335 and odalasvir, with or
without simeprevir, in treatment naïve patients with hepatitis C
infection with or without cirrhosis
E. Gane1, C. Stedman2, M. McClure3, D. Apelian4, C. Westland3,
J. Vuong3, M. Patel3, T. Kakuda3, S. Chanda3, L. Blatt3, L. Beigelman3,
D. Smith3, J. Fry3. 1University of Auckland, Auckland; 2University of
Otago, Christchurch, New Zealand; 3Alios BioPharma, South
San Francisco; 4Achillion, New Haven, United States
E-mail: mmcclur3@its.jnj.com
Background and Aims: AL-335, odalasvir (ODV), and simeprevir
(SMV) are potent inhibitors of hepatitis C virus (HCV) nonstructural
proteins 5B, 5A, and 3/4, respectively.
Aim of the study: determine pharmacokinetics (PK), efficacy, and
safety of AL-335 + ODV ± SMV in HCV-infected patients ( pts).
Methods: This is an ongoing open-label study evaluating various
dosing regimens of AL-335 + ODV ± SMV for ≤12 weeks in treatmentnaïve, HCV genotype (GT) 1–3 infected pts with or without
S82

compensated cirrhosis. Available efficacy, PK and safety data from
the first 4 cohorts that have completed dosing are discussed. Available
results from additional cohorts (e.g., pts with cirrhosis) will be
presented at the conference.
Results: Cohorts 1–4 enrolled 80 GT1 infected pts without cirrhosis
(N = 20/cohort). Efficacy data 24* weeks after completing treatment
are shown in the Table.
AL-335 + ODV ± SMV was well tolerated. The majority of adverse
events (AEs) were mild, most commonly headache, fatigue, upper
respiratory tract infection, and bruising. There were 2 serious AEs:
urethral transition cell carcinoma (unrelated; Cohort 2) and Mobitz
Type 1 2nd degree atrioventricular block ( probably related; Cohort 1),
which was not associated with clinical/echocardiographic abnormalities and resolved after treatment discontinuation. No other AE
resulted in discontinuation. No significant laboratory abnormalities
were observed.

Cohort
#

Dose
AL-335
(mg QD)

1
2
3
4

400
800
800
800

ODV
(mg)
50 QD
50 QOD
50 QOD
50 QOD

SMV
(mg QD)

Dosing
Duration
(weeks)

Number (%) with
undetectable HCV
RNA at SVR24

100
–
75
75

8
8
8
6

20/20 (100%)
17/19 (89%)*
20/20 (100%)
18/18 (100%)*

QD: every day; QOD: every other day; RNA: ribonucleic acid; SVR: sustained
virologic response.
*The 3 subjects without available SVR24 results were undetectable at SVR12.

Doses in Cohort 1 were selected based on a drug–drug interaction
(DDI) study in healthy subjects. Based on PK data in Cohort 1, drug
doses were increased (AL-335) and decreased (ODV, SMV) for Cohorts
2–4 to more closely approximate exposures previously found to be
efficacious (AL-335, ODV) and to minimize potential DDIs (SMV).
These dose adjustments resulted in less than proportional (ALS022227 ( parent of AL-335), SMV) and proportional (ODV) changes in
exposure.
Conclusions: AL-335 + ODV + SMV for 6 or 8 weeks was well
tolerated and highly effective in pts with HCV GT 1 infection
without cirrhosis. Ongoing cohorts are evaluating this regimen in
additional patient populations, including GT 1 infected pts with
cirrhosis.
PS-154
Multiclass hepatitis C virus resistance to direct acting antivirals in
real life interferon-free regimens failures advocates for tailored
second-line therapies
V.C. Di Maio1, V. Cento1, I. Lenci2, M. Aragri1, S. Barbaliscia1,
S. Francioso2, S. Paolucci3, M. Melis4, G. Verucchi5, N. Coppola6,
C.F. Magni7, V. Micheli8, T. Pollicino9, T. Ruggiero10, F. Santopaolo2,
S. Landonio7, A. Mancon8, M. Starace6, A. Bertoli1, F.P. Antonucci1,
C. D’Ambrosio11, V. Calvaruso12, F. Morisco13, C. Pasquazzi14, I. Maida4,
A. Picciotto15, A.D. Biagio16, B. Bruzzone17, L. Sticchi17, V. Ghisetti10,
R. Cozzolongo18, D. Romagnoli19, V. Boccaccio20, A. Grieco21,
J. Vecchiet22, G. D’Ettorre23, M. Merli24, G.B. Gaeta25, A. Ciancio26,
L. Marinaro10, P. Andreone27, G. Barbarini28, R. Gulminetti29,
V.P. Palitti30, P. Tarquini31, M. Puoti32, V. Sangiovanni33, G.D. Stefano33,
A. Giorgini34, M. Paoloni35, N. Caporaso13, S. Babudieri4, G. Gubertini7,
S. Bruno20, M. Andreoni36, A. Pellicelli11, G. Parruti37, G. Raimondo9,
F. Baldanti3, A. Craxì12, M. Angelico2, C.F. Perno1,
F. Ceccherini-Silberstein1 and HCV Virology Italian Resistance
Network Group (Vironet C). 1Department of Experimental Medicine
and Surgery, University of Rome Tor Vergata; 2Hepatology Unit,
University Hospital of Rome Tor Vergata, Rome; 3Virologia Molecolare,
Fondazione IRCCS Policlinico San Matteo, Pavia; 4Infectious Diseases
Unit, University of Sassari, Sassari; 5Policlinico S. Orsola-Malpighi,
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Bologna; 6Infectious Diseases, Second University of Naples, Naples;
7
Division of Infectious Disease, Hospital Sacco of Milan; 8Clinical
Microbiology,Virology and Bioemergencies, ASST Fatebenefratelli Sacco,
Milan; 9Department of Internal Medicine, University Hospital of
Messina, Messina; 10Infectious Diseases, “Amedeo di Savoia” Hospital,
Turin; 11Hepatology Unit, San Camillo Forlanini Hospital, Rome;
12
Gastroenterology, “P. Giaccone” University Hospital, Palermo;
13
Department of Clinical Medicine and Surgery, University “Federico II”
of Naples, Naples; 14Infectious Diseases, Sant’Andrea Hospital –
“La Sapienza” University, Rome; 15Division of Hepatology, IRCCS San
Martino, IST Genova; 16Infectious Disease, IRCCS AOU San Martino – IST;
17
Hygiene Unit, IRCCS AOU San Martino-IST, Genoa; 18Department of
Gastroenterology, Scientific Institute for Digestive Disease “Saverio de
Bellis” Hospital, Castellana Grotte, Bari; 19Department of Biomedical,
Metabolic and Neural Sciences, University of Modena and Reggio Emilia,
Modena; 20Internal Medicine, Humanitas University, Rozzano, Milan;
21
Liver Transplant Unit, Catholic University of Rome, Rome; 22Infectious
Disease Clinic, Hospital of Chieti, Chieti; 23Department of Public Health
and Infectious Diseases; 24Gastroenterology, Sapienza University of
Rome, Rome; 25Infectious Diseases and Viral Hepatitis Unit, Second
University, Naples; 26Unit of Gastroenterology, University of Turin, Turin;
27
Department of Medical and Surgical Sciences, University of Bologna,
Bologna; 28Division of Infectious and Tropical Diseases, Fondazione
IRCCS Policlinico San Matteo; 29Institute of Infectious Diseases,
University of Pavia, Pavia; 30Hepatology Unit, Pescara General Hospital,
Pescara; 31Infectious Disease, Hospital “G. Mazzini”, Teramo;
32
Department of Infectious Diseases, Hospital Niguarda Ca’Granda,
Milan; 33Hospital Cotugno, Naples; 34General Medicin Unit, SST Santi
Paolo e Carlo, Milan; 35Infectious Disease Unit, Avezzano General
Hospital, Avezzano; 36Infectious Diseases, University Hospital of Rome
Tor Vergata, Rome; 37Infectious Disease Unit, Pescara General Hospital,
Pescara, Italy
E-mail: Di.maio@med.uniroma2.it
Background and Aims: Aim of this study was to characterize the
presence of resistance associated substitutions (RAS) in a large cohort
of HCV patients who failed an Interferon (IFN)-free Direct-ActingAntivirals (DAA) containing regimen.
Methods: Among 325 patients failing a DAA-IFN free regimen,
261 (GT1a-1b-2c-3a/h-4a/d/n/r = 57-91-12-64-37; 79.4% cirrhotic;
70.6% treatment-experienced, 16 with DAA), with available resistance
test at failure in NS3/NS5A/NS5B (by Sanger sequencing) were
analyzed.
Results: The majority of patients experienced a virological relapse
(84.5%), and 59.0% failed a recommended regimen according to 2015
guidelines: simeprevir + sofosbuvir(SOF) ± ribavirin(RBV) (N = 58),
daclatasvir/ledipasvir + SOF ± RBV (N = 23/39), 3D/2D ( paritaprevir/
ombitasvir ± dasabuvir [DSV]) ± RBV (N = 23), SOF + RBV (GT2, N = 11).
Interestingly, 4.2% of failures had a misclassified genotype: in
particular, 7 previously classified as GT1, were GT3a failing 3D ±
RBV. Overall, 59.0% of patients showed at least one RAS related to the
DAA-failure; RASs prevalence was higher in breakthrough/nonresponders than in relapsers (92.3% vs 50.9%, p < 0.001) and in
patients with unfavourable IL28 CT/TT vs patients with IL28 CC (57.7%
vs 12.5%, p = 0.024). RASs prevalence varied according to the DAAclass used (92.4% NS5A-RASs [N = 105], 72.3% NS3-RASs [N = 101],
34.5% DSV-RASs [N = 29)], 20.6% SOF-RASs [N = 218]) and according
to HCV-GT. In NS5A-failing patients, Y93H was the most frequent
major NS5A-RAS (61.9%), though with different prevalence among
genotypes (15.4% GT1a; 90.0% GT1b; 82.6% GT3a; 40.0% GT4).
Furthermore, 40.0% of patients presented >2 NS5A-RASs, with
complex patterns more frequently in GT1b failures (67.5%, e.g.
Y93H + L31M/I).Failures to SOF regimens showed frequent presence
of L159F ± C316N (14.7%), particularly in GT1b (37.3%), followed by
S282T in 3.6% (higher in GT4). Notably, 42.9% of patients treated
with ≥2 DAA classes showed multiclass-resistance, including 100%
NS3-NS5A-failures, and 65.5% in 3D-failures. Overall, 6.1% of
patients showed RASs in all 3 targets and 13.0% of patients showed

also extra-target-RASs, probably due to natural resistance. Finally, 11
patients, all cirrhotic, experienced at least 2 subsequent virologic
failures to IFN-free DAA regimens.
Conclusions: In this real life setting, RASs prevalence at failure was
remarkably high in all genes tested (with a partial exception for
NS5B). This multiclass-resistance advocates for HCV resistance
testing at failure in all 3 genes for the best second-line therapeutic
tailoring.
PS-155
High sustained virologic response rates in hepatitis C virus
genotype 3 patients with and without cirrhosis treated with
daclatasvir/sofosbuvir or velpatasvir/sofosbuvir ± ribavirin
according to baseline resistance analysis
J. Vermehren, J. Dietz, K.-H. Peiffer, N. Weiler, V. Mücke, G. Dultz,
C. Welsch, S. Zeuzem, T.M. Welzel, C. Sarrazin. Medizinische Klinik 1,
Universitätsklinikum Frankfurt, Frankfurt am Main, Germany
E-mail: jvermehren@gmx.de
Background and Aims: Hepatitis C virus (HCV) genotype (GT) 3 is
currently the most difficult-to-treat genotype. Suboptimal sustained
virologic response (SVR) rates have been observed in patients who
received sofosbuvir (SOF) + ribavirin (RBV). Treatment with daclatasvir (DCV) or velpatasvir (VEL) in combination with SOF ± RBV has
been shown to be superior to SOF/RBV alone. However, resistanceassociated substitutions (RASs) in the NS5A gene were associated
with lower SVR rates with either treatment regimen. Here we
investigated the efficacy of individually tailored treatment based on
resistance analysis.
Methods: Patients with HCV GT3 infection were treated with DCV/
SOF ± RBV for 12–24 weeks or VEL/SOF ± RBV for 12 weeks according
to baseline (BL) RASs (A30K, Y93H), prior treatment failure and
presence of cirrhosis. Population sequencing of the NS5A coding
region was performed for all patients. In DCV-treated patients, in
whom NS5A RASs were detected, RBV was added and treatment was
extended to 24 weeks if they also had cirrhosis. RBV was also added
and treatment extended in patients with prior treatment failure and
cirrhosis regardless of BL RASs. In VEL-treated patients, RBV was
added if BL RASs or cirrhosis were present.
Results: In total, 130 patients with HCV GT3 of whom 63% were male,
42% had cirrhosis, and 45% had failed previous therapy were treated
with DCV/SOF ± RBV (n = 97) or VEL/SOF ± RBV (n = 33). The A30K RAS
was detected in 15% and 4% of DCV- and VEL-treated patients. Y93H
was detected in 10% and 15%, respectively. Treatment was extended in
41% of DCV patients. RBV was added in 46% and 40% of patients treated
with DCV and VEL, respectively. In DCV patients, SVR was achieved in
95% (n = 70/74; excluding patients lost to follow-up, who died or
discontinued treatment early due to non-treatment related reasons).
The SVR rate was 88% in patients with cirrhosis and prior treatment
failure (n = 22/25). There were only 4 virologic relapsers, all of who
had no RASs at baseline but Y93H was the dominant variant after
treatment failure. Three of 4 failure patients had been treated with
DCV/SOF + RBV for 24 weeks because of prior treatment failure and
cirrhosis. In contrast, all patients with baseline RASs achieved SVR. Full
SVR data for all DCV- and VEL-treated patients will be presented.
Conclusions: In this real-world cohort of HCV GT3-infected patients,
tailored treatment with consideration of baseline resistance analysis,
presence of cirrhosis and/or prior treatment failure achieved high
rates of virologic response.
PS-156
MAGELLAN-1, Part 2: glecaprevir and pibrentasvir for 12 or 16
weeks in patients with chronic hepatitis C virus genotype 1 or 4
and prior direct-acting antiviral treatment failure
F. Poordad1, S. Pol2, A. Asatryan3, M. Buti4, D. Shaw5, C. Hézode6,
J. Lalezari7, F. Felizarta8, R.W. Reindollar9, S.C. Gordon10, S. Pianko11,
M.W. Fried12, D.E. Bernstein13, J. Gallant14, C.-W. Lin3, Y. Lei3, T.I. Ng3,
T. Pilot-Matias3, J. Kort3, F. Mensa3. 1The Texas Liver Institute, University
of Texas Health Science Center, San Antonio, TX, United States;
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Groupe Hospitalier Cochin-Saint Vincent De Paul, Paris, France;
ABBVIE INC, North Chicago, IL, United States; 4Vall d’Hebron University
Hospital, Barcelona, Spain; 5Royal Adelaide Hospital, Adelaide, Australia;
6
Hôpital Henri Mondor, Université Paris-Est, Créteil, France; 7Quest
Clinical Research, San Francisco, CA; 8Private Practice, Bakersfield, CA;
9
Piedmont Healthcare/Carolinas Center for Liver Disease, Statesville, NC;
10
Henry Ford Health System, Detroit, MI, United States; 11Caulfield
Endoscopy, Caulfield South, VIC, Australia; 12University of North
Carolina, Chapel Hill, NC; 13North Shore University Hospital, Manhasset,
NY; 14Southwest CARE Center, Santa Fe, NM, United States
E-mail: ryan.bourgo@abbvie.com
3

Background and Aims: Patients with hepatitis C virus (HCV) infection
who have virologic failure after direct-acting antiviral (DAA) therapy
may have decreased response to subsequent treatment. Currently,
there are no treatments specifically indicated for patients who fail
treatment with an NS5A inhibitor. We conducted a study to evaluate
the efficacy and safety of glecaprevir (GLE; identified by AbbVie and
Enanta) and pibrentasvir (PIB) for 12 or 16 weeks in HCV-infected
patients with prior virologic failure to at least one NS5A and/or NS3/
4A protease inhibitor containing therapy.
Methods: Part 2 of MAGELLAN-1 is a randomized, open-label study.
Patients with chronic HCV GT1 or GT4 infection and prior DAA
treatment failure to NS5A and/or NS3/4A protease inhibitors, with or
without compensated cirrhosis, were randomized 1:1, stratified by
HCV GT and prior DAA experience, to receive 12 or 16 weeks of
coformulated GLE/PIB (G/P; 300/120 mg).The primary endpoints
were safety (including all patients receiving ≥1 dose of study drug)
and the percentage of patients achieving sustained virologic response
(HCV RNA <15 IU/mL) at post-treatment week 12 (SVR12).
Results: A total of 91 patients were enrolled: 44 received 12 weeks of
G/P and 47 received 16 weeks. The majority of patients were male
(70%), with a mean BMI of 29.3 kg/m2, and mean baseline HCV RNA of
6.1 log10 IU/mL. In total, 74% of patients had HCV GT1a, 21% had GT1b,
and 4% had GT4 infection. Thirty percent of patients had compensated cirrhosis, and baseline demographics were well distributed
between study arms. Efficacy results are shown in the Table. Overall,
SVR12 was achieved by 89% (39/44) and 91% (43/47) of patients who
received 12 and 16 weeks of G/P, respectively. The majority of adverse
events (AEs) were mild in severity, and no patient discontinued due
to AEs. No patients had serious AEs considered related to study drug.
Headache was the only AE that occurred in ≥10% of patients. No
treatment emergent grade 3+ elevations in alanine/aspartate aminotransferases or bilirubin were observed. Viral resistance data will be
available upon presentation.
Table: Efficacy endpoints for 12 or 16 weeks of G/P
Subgroup, n/N (%)
Overall SVR12
Reasons for non-response
On-treatment
virologic failure
Virologic relapse
SVR12 by prior DAA failure
NS3 PI only*
NS5A inhibitor only†
NS3 PI + NS5A
inhibitor‡

G/P 12 weeks N = 44

G/P 16 weeks N = 47

39/44 (89%)

43/47 (92%)

1/44 (2%)

4/47 (9%)

4/44 (9%)
14/14 (100%)
14/16 (88%)
11/14 (79%)

0
13/13 (100%)
17/18 (94%)
13/16 (81%)

G/P, coformulated glecaprevir and pibrentasvir; NS, nonstructural protein; PI,
protease inhibitor; SVR12, sustained virologic response at post-treatment
week 12
*Patients failed previous regimens with telaprevir or boceprevir + peglFN/RBV,
SMV + SOF or peglFN/RBV, or multiple Pls
†
Patients failed a previous regimen with SOF/LDV or DCV + peglFN/RBV
‡
Patients failed a previous regimen with OBV/PTV/r ± DSV, DCV + ASV, or other
combinations

Conclusions: G/P retreatment of HCV GT1 or GT4 infected patients,
with or without compensated cirrhosis, who experienced prior DAA
therapy failure resulted in high overall SVR12 rates. The regimen was
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well tolerated with no relevant laboratory abnormalities and no
discontinuations due to adverse events.
PS-157
Effect of resistance-associated substitutions on retreatment of
direct acting antiviral-exposed patients in the real-world setting
(ANRS CO22 HEPATHER)
S. Chevaliez1, P. Trimoulet2, C. Dorival3, S. Larrat4, C. Scholtes5,
J.-F. Meritet6, E. Tuaillon7, L. Bocket8, F. Carrat3, S. Pol9,
J.-M. Pawlotsky1. 1Virology, Henri Mondor University Hospital, Creteil;
2
Virology, Pellegrin Tripode University Hospital, Bordeaux; 3Institut
Pierre Louis d’épidémiologie et de Santé Publique, Paris; 4Virology,
Grenoble Alpes University Hospital, Grenoble; 5Virology, Lyon University
Hospital, Lyon; 6Virology, Cochin University Hospital, Paris; 7Virology,
Montpellier University Hospital, Montpellier; 8Virology, Lille University
Hospital, Lille; 9Hepatology, Cochin University Hospital, Paris, France
E-mail: stephane.chevaliez@hmn.aphp.fr
Background and Aims: Direct acting antiviral (DAA) drug combinations are highly effective in patients with hepatitis C virus (HCV)
infection, regardless of the HCV genotype, fibrosis stage, or HIV
coinfection status if patients are treated according to the international
clinical practice guidelines. However, in the real world setting, up to
10% of patients fail to eliminate HCV after 8–24 weeks of treatment.
Most of them relapse with emergence of viruses carrying resistanceassociated substitutions (RASs) in the genome region(s) targeted
by the administered DAA(s). The objective of this real-world study
was to evaluate the effect of HCV NS5A, NS5B and/or NS3 RASs on
the virological outcome of retreatment in patients infected with
HCV genotype 1 to 6 previously exposed to one or more DAA(s).
Methods: 4998 patients included in the French HEPATHER cohort
(ANRS C022) received various DAA-containing regimens (sofosbuvircontaining regimens in 86.7% of cases, plus ribavirin (9.5%) or an
NS5A inhibitor (72.1%) or plus simeprevir (18.4%); 3D regimens in
6.0% of cases, other regimens in 7.3% of cases). Among them, 319
(6.4%) failed to achieve SVR. Population sequencing of the NS3
protease, NS5A and NS5B polymerase genes was performed on blood
samples collected before retreatment.
Results: Results are presented for the 69 first patients (the updated
series will be presented). Their genotypes were 1 in 37 cases, 2 in 3
cases, 3 in 12 cases, 4 in 14 cases and 6 in 3 cases. Overall, 54/69
patients (78.3%) who failed a DAA-containing regimen had RASs
detectable in any of the DAA-targeted regions. All but 7 of them
had NS5A RASs, associated with NS3 RASs in 10 cases, NS5B RASs
in 5 cases, or both NS3 and NS5B RASs in 6 cases. Among the 69
patients, 39 were retreated with a SOF-containing regimen in
combination with one or two other DAAs, with or without ribavirin
for 12 or 24 weeks: 35 patients (89.7%) achieved SVR, one is still on
treatment, and 3 patients relapsed. All of those who relapsed were
infected with HCV genotype 1a, had cirrhosis and harboured RASs
in both the NS5A and NS3/4A protease regions at the time of
retreatment.
Conclusions: The presence of RASs at retreatment baseline has a
modest effect on the virological response to retreatment, with the
notable exception of genotype 1a-infected cirrhotics with both NS3/
4A and NS5A RASs. These patients must undergo resistance testing
prior to retreatment and should receive reinforced therapy. The full
set of data will be presented.
PS-158
Re-treatment of patients with decompensated chronic hepatitis
C virus cirrhosis using 24 weeks of sofosbuvir and NS5A
inhibitor, with or without ribavirin after failing a
12 week course
M.C. Cheung1, A. Filipe2, A. Walker3, D.J. Mutimer4, K. Agarwal5,
M. Aldersley6, D. MacDonald7, S. Khakoo8, J. McLauchlan2, G.R. Foster1,
W.L. Irving9 and HCV Research UK. 1Barts & The London School of
Medicine and Dentistry, Blizard Institute, Queen Mary University of
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London, London; 2MRC-University of Glasgow Centre for Virus Research,
Glasgow; 3University of Nottingham, Nottingham; 4Queen Elizabeth
Hospital, Centre for Liver Research and NIHR Biomedical Research Unit,
Birmingham; 5Institute of Liver Studies, King’s College Hospital, London;
6
St James’s University Hospital, Leeds; 7University College Hospital, UCL
Institute for Liver and Digestive Health, London; 8University of
Southampton, Southampton; 9NIHR Nottingham Digestive Diseases
Biomedical Research Unit, Nottingham, United Kingdom
E-mail: michelle.cheung@qmul.ac.uk
Background and Aims: Patients with decompensated cirrhosis
have reduced response rates when treated with direct acting
antivirals. Optimum retreatment strategies following failure with
sofosbuvir (SOF) and NS5A inhibitors are unknown but guidelines
recommend a 24 week regime with a newer NS5A inhibitor and
additional ribavirin. Here we report outcomes on patients with
decompensated cirrhosis treated with 12 weeks of SOF and an NS5A
inhibitor who were retreated with 24 weeks of SOF with either of
two NS5A inhibitors, ledipasvir (LDV) or daclatasvir (DCV).
Methods: Patients with decompensated HCV cirrhosis on the
English Expanded Access Programme (EAP) who did not respond
to 12 weeks of SOF + either LDV or DCV+/−ribavirin were retreated
with 24 weeks of the same NS5A inhibitor ( provided by the
respective pharmaceutical companies), except for 7 patients with
genotype (G) 3 infection who changed from LDV to DCV in the
retreatment programme. Data and patient samples were prospectively collected via the HCV Research UK network. Virological
outcome (SVR) at 12 weeks post treatment were matched with
known resistance-associated substitutions (RAS), determined by
next generation sequencing (NGS).
Results: Amongst 98 patients who received retreatment, 84 had
known virological outcome (the rest died or were lost to follow up).
Overall SVR was 55/84 (66%).For G1 patients, 7/15 (47%) achieved
SVR – 7/12 (58%) were G1a patients (all but one had a NS5A RAS
either before or after initial therapy). Of the 8 retreated patients
who relapsed, 5 had G1a infection while 3 were infected with a
rare G1 subtype. There were no G1b infections among retreated
patients. SVR in G3 patients was 46/67 (69%). Ten out of 16 (63%)
who achieved SVR were DCV-treated. Within patients initially
treated with LDV, 30/44 (68%) achieved SVR with LDV retreatment;
7 patients were retreated with DCV for 12 weeks and 6 (86%)
achieved SVR ( p = 0.3). NS5A RAS were detected less frequently
following initial treatment with LDV compared to those treated
initially with DCV. One each of G2 and G4 infected patients
achieved SVR with extended SOF/LDV retreatment.
Conclusions: Retreatment with the same NS5A inhibitor is less
effective than initial therapy, due at least in part to baseline or
treatment-induced RAS. These results support strategies to use next
generation NS5A inhibitors in retreatment.
PS-159
Safety and efficacy of the fixed-dose combination regimen of MK3682/grazoprevir/ruzasvir in cirrhotic or non-cirrhotic patients
with chronic HCV GT1 infection who previously failed a directacting antiviral regimen (C-SURGE)
H. Wedemeyer1, D. Wyles2, R. Reddy3, A. Luetkemeyer4, I. Jacobson5,
J.M. Vierling6, S. Gordon7, R. Nahass8, S. Zeuzem9, J. Wahl10, E. Barr10,
B.-Y.T. Nguyen10, M. Robertson10, H.-K. Joeng10, H. Liu10, P. Jumes10,
F. Dutko10, E. Martin10. 1Hannover Medical School, Hannover, Germany;
2
Denver Health Medical Center, Denver, CO; 3University of Pennsylvania,
Philadelphia, PA; 4University of California, San Francisco, CA; 5Mount
Sinai Beth Israel, New York, NY; 6Baylor College of Medicine, Houston, TX;
7
Henry Ford Health System, Detroit, MI; 8ID Care, Hillsborough, NJ,
United States; 9J.W. Goethe University Hospital, Frankfurt, Germany;
10
Merck & Co., Inc., Kenilworth, NJ, United States
E-mail: frank_dutko@merck.com
Background and Aims: Treatment of patients who have failed an
NS5A-containing, direct-acting antiviral (DAA) regimen (ledipasvir/

sofosbuvir [LDV/SOF] or elbasvir/grazoprevir [EBR/GZR]) represent
an unmet medical need because there are no approved therapies to
guide physicians in their management. This population may have a
higher prevalence of negative predictors such as cirrhosis, prior
interferon treatment, and baseline or emergent resistance associated
substitutions (RASs) including dual or multiple RASs. The primary
aims of this trial are to evaluate the safety and efficacy of the regimen
of MK-3682 (NS5B polymerase nucleotide inhibitor) /GZR (NS3/4A
protease inhibitor) /ruzasvir (RZR; MK-8408; NS5A inhibitor) in
patients who failed a previous DAA regimen.
Methods: This multicenter, open-label trial randomized compensated cirrhotic ( platelets >75,000/μL; excluded Child-Pugh B & C) or
non-cirrhotic HCV GT1-infected patients who relapsed after a
recommended regimen of LDV/SOF or EBR/GZR to receive a oncedaily regimen of MK-3 [MK-3682 (450 mg)/GZR (100 mg)/RZR
(60 mg)] either for 16 weeks + ribavirin (RBV) or 24 weeks without
RBV. Patients who failed LDV/SOF were stratified by previous 8 or ≥12
week regimen. Next-generation sequencing (15% sensitivity) was
used to test for baseline RASs.
Results: 94 GT1 patients were randomized in this trial (80 [86%]
GT1a; 13 [14% GT1b]; 79 [85%] HCV RNA >800,000 IU/mL at
screening; 39 [42%] cirrhosis). 93 patients received treatment.
Patients had failed 12–24 weeks of LDV/SOF (57 [61%]), 8 weeks of
LDV/SOF (14 [15%]), or 12 weeks of EBR/GZR (22 [24%]). Eighty-four
percent (78/93) of patients had at least 1 NS5A RAV at baseline.
Treatment was generally well tolerated in both arms. Most adverse
events were mild or moderate and no patient discontinued due
to an adverse event. There were no increases in bilirubin or late ALT/
AST. To date, among the patients who have reached follow-up week
12, there have been no virologic failures in 43 patients in the 16 week
+ RBV arm [sustained virologic response (SVR)12 = 100% (43/43)] or
the 28 patients in the 24 week arm [SVR12 = 100% (28/28)]. There was
no impact of baseline NS5A or NS3 RASs on SVR12.
Conclusions: The regimen of MK-3682/GZR/RZR was highly efficacious and well-tolerated in cirrhotic and non-cirrhotic GT1 patients
who previously failed an NS5A-containing direct-acting antiviral
regimen and in whom a majority had NS5A RASs. Full SVR12 results
will be presented.

General session III and award ceremony II
GS-012
SARAH: a randomised controlled trial comparing efficacy and
safety of selective internal radiation therapy (with yttrium-90
microspheres) and sorafenib in patients with locally advanced
hepatocellular carcinoma
V. Vilgrain1, M. Bouattour2, A. Sibert1, R. Lebtahi3, M. Ronot1,
G.-P. Pageaux4, B. Guiu5, H. Barraud6, C. Silvain7, R. Gérolami8,
F. Oberti9, J.L. Raoul10, C. Costentin11, D. Samuel12, A. Dinut13,
H. Pereira13, G. Chatellier13, L. Castera14 and the SARAH Trial Group.
1
Hôpital Beaujon Service de Radiologie; 2Hôpital Beaujon Oncologie
Digestive; 3Hôpital Beaujon Médecine nucléaire et biophysique,
Assistance Publique Hôpitaux de Paris, Clichy; 4Hôpital Saint Eloi
Hépato-gastro-entérologie; 5Hôpital Saint Eloi Radiologie, CHU Saint
Eloi, Montpellier; 6Hôpital de Brabois Hépato-gastroentérologie, CHU
Nancy, Vandoeuvre les Nancy; 7Hépato-gastroentérologie, CHU Poitiers,
Poitiers; 8Hopital de la Timone Hépato-gastroentérologie, Assistance
Publique Hopitaux de Marseille, Marseille; 9Maladies du foie et de
l’appareil digestif, CHU Angers, Angers; 10Unité d’exploration
médico-chirurgicale et d’oncologie, CCLC Paoli-Calmette, Marseille;
11
Hôpital Henri Mondor Hépatogastro-entérologie, Assitance Publique
Hôpitaux de Paris, Créteil; 12Hôpital Paul Brousse
Hépatogastro-entérologie, Assistance Publique Hôpitaux de Paris,
Villejuif; 13Hôpital Européen Georges Pompidou Unité de Recherche
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Clinique, Assistance Publique Hôpitaux de Paris, Paris; 14Hôpital Beaujon
Chirurgie hépato-pancréato-biliaire, Assistance Publique Hôpitaux de
Paris, Clichy, France
E-mail: valerie.vilgrain@aphp.fr
Background and Aims: Patients with untreated advanced hepatocellular carcinoma (HCC) have a poor prognosis. Sorafenib, the
current recommended treatment for advanced HCC, has a high level
of toxicity. Selective internal radiation therapy (SIRT) with yttrium-90
(Y-90) resin microspheres has shown efficacy in cohort studies, but
there is no head-to-head trial versus sorafenib in advanced HCC.
The SARAH trial was designed to compare the efficacy and safety of
these treatments.
Methods: SARAH was a randomised, controlled, open-label, multicentre, investigator initiated, phase III trial. Patients with locally
advanced or recurrent HCC, not amenable to other treatments or after
2 failed rounds of chemoembolisation, were randomised 1:1 to SIRT
with Y-90 resin microspheres or oral sorafenib 800 mg daily. The
primary endpoint was overall survival (OS; Kaplan Meier analysis).
Secondary endpoints included progression-free survival (PFS; Kaplan
Meier analysis), time to radiological progression at any site and in
the liver as the first event (competing risk analysis), tumour response
and serious adverse events rates.
Results: Of 459 patients randomised between December 2011 and
February 2015, 237 received SIRTand 222 received sorafenib. Mean (SD)
age was 65.2 (9.4) years, 414 (90.2%) were male; 223 patients had
advanced HCC,113 had chemoembolisation failure, 88 have both and 35
were not eligible to any curative treatment. The most frequent liver
disease was alcoholic cirrhosis (65.1%). In the intention-to-treat
analysis, median OS was 8.0 months and 9.9 months in the SIRT and
sorafenib groups, respectively (p = 0.179). Median PFS was 4.1 months
and 3.7 months in the SIRT and sorafenib groups, respectively (p =
0.727). Cumulative incidence of radiological progression at any site
did not differ in both groups (p = 0.255). Cumulative incidence of
radiological progression in the liveras first event was significantly lower
in the SIRT than in the sorafenib group (p = 0.015), corresponding to a
27% reduction of the sub-distribution hazard ratio (SHR = 0.731 [95%
confidence interval, 0.569–0.939]). Response rate was significantly
higher in the SIRT than in the sorafenib group (19.0% vs. 11.6%, p =
0.042). Treatment-related serious adverse events were 82/703 (11.7%)
and 111/673 (16.5%) in the SIRT and sorafenib groups, respectively.
Conclusions: OS did not differ between sorafenib and SIRT. The livertargeted treatment (SIRT) was more effective than the sorafenib
systemic treatment in controlling tumour progression in the liver.
GS-013
Etiology, time frame and spectrum of decompensation in 6236
patients of cirrhosis liver across Asia: a multinational study from
APASL ACLF Research Consortium (AARC)
A. Choudhury1, M.K. Sharma1, B.C. Sharma1, R. Maiwal1, V. Pamecha2,
R. Moreau3, Y.K. Chawla4, A. Duseja4, M.A. Mahtab5, S. Rahman5,
S.S. Hamid6, A.S. Butt6, W. Jafri6, S.S. Tan7, H. Devarbhavi8,
D. Amarapurkar9, Q. Ning10, C.E. Eapen11, A. Goel11, D.J. Kim12,
H. Ghazinyan13, G. Shiha14, G.H. Lee15, Z. Abbas16, D.A. Payawal17,
A.K. Dokmeci18, M.F. Yuen19, L.A. Leshmana20, A. Sood21, A. Chan22,
G.K. Lau23, J.D. Jia24, Z. Duan25, C. Yu25, O. Yokosuka26, P.N. Rao27,
S. Shah28, V.G.M. Prasad29, M.K. Sahu30, A. Shukla31, J. Hu32,
S. Treeprasertsuk33, V. Arora1, K. Mishra1, P. Bhatia1, P. Jain1, G. Kumar1,
S.K. Sarin1 and Apasl ACLF working party1. 1Department of Hepatology
and Transplant; 2Department of Hepatobiliary Surgery and Liver
Transplantation, Institute of Liver and Biliary Sciences, New Delhi, India;
3
Centre de recherche sur l’Inflammation(CRI), Paris, France;
4
Department of Hepatology, Post Graduate Institute of Medical
Education and Research, Chandigarh, India; 5Department Of Hepatology,
Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh;
6
Department of Medicine, Aga Khan University Hospital, Karachi,
Pakistan; 7Department of Gastroenterology and Hepatology, Selayang
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Hospital, Kepong, Malaysia; 8Department of Gastroenterology and
Hepatology, St. John Medical College, Banglore; 9Department of
Gastroenterology and Hepatology, Bombay Hospital and Medical
Research, Mumbai, India; 10Department of Infectious Disease, Tongji
Medical College, Huazhong University of Science and Technology,
Wuhan, China; 11Department of Gasterointestinal Sciences, Christian
Medical College, Vellore, India; 12Center for Liver and Digestive Disease,
Hallym University Chuncheon Sacred Heart Hospital, Gangwon-Do,
Korea, South; 13Department of Hepatology, Nork Clinical Hospital of
Infectious Diseases, Yerevan, Armenia; 14Department of Internal
Medicine, Egyptian Liver Research Institute and Hospital, Cairo, Egypt;
15
Department of Gasteroenterology and Hepatology, National University
Health System, Singapore, Singapore; 16Department of
Hepatogastroenterology, Sindh Institute of Urology and Transplantation,
Karachi, Pakistan; 17Department of Hepatology, Cardinal Santos Medical
Center, Manila, Philippines; 18Department of Gastroenetrology, Ankara
University School of Medicine, Ankara, Turkey; 19Department of
Medicine, The University of Hong Kong, Hong Kong, China; 20Division of
Hepatology, University of Indonesia, Jakarta, Indonesia; 21Department of
Gastroenterology, Dayanand Medical College, Ludhiana, India;
22
Division of Hepatobiliary and Pancreatic Surgery and Liver
Transplantation, Department of Surgery, The University of Hong Kong,
Hong Kong; 23The Institute of Translational Hepatology; 24Liver Research
Center, Beijing Friendship Hospital, Capital Meical University; 25Beijing
Youan Hospital, Capital Medical University, Beijing, China;
26
Department of Gastroenterology and Nephrology, Graduate School of
Medicine, Chiba University, Chiba, Japan; 27Asian Institute of
Gastroenterology, Hyderabad; 28Department of Hepatology, Global
Hospital, Mumbai; 29V G M Hospital, Coimbatore; 30Institute of Medical
Sciences and SUM Hospital, Bhubneshwar; 31KEM Hospital and Seth G S
Medical College, Mumbai, India; 32Millitary Hospital, Beijing, China;
33
Division of Gastroenterology, Department of Internal Medicine,
Chulalongkorn University, Bangkok, Thailand
E-mail: aarc@aclf.in
Background and Aims: Onset of decompensation in cirrhosis is
associated with poor outcome. Identifying the cause for decompensation and liver failure early may guide the definitive therapy. Aim
was to address the etiology, time frame and spectrum of decompensation in patients with cirrhosis of liver.
Methods: Patients of cirrhosis admitted with decompensation
across 40 centres in Asia since October 2012 to October 2016 were
prospectively enrolled. The etiology, time frame, spectrum of
decompensation and predictors of mortality were analyzed.
Results: Total of 6326 patients [mean age 48.2 ± 11.5 years, 84% male,
Mean CTP 10.4 ± 2.2 and MELD Na-30.4 ± 11.9], with a follow up 23
[range 3–4402] days had a mortality of 23.2%, 29.2% and 32.7% at day
28, 90 and 365. Alcohol related CLD constituted 49.4% (n = 3032).
Acute insult could be identified in 80% cases; of which extra-hepatic
49%, hepatic 46% and unknown 5% cases respectively. Presence of
acute insult increased the one-year mortality [HR 1.82, 95 CI = 1.59–
2.08, p < 0.001]. Sepsis 26.5%, alcoholic hepatitis 23.5%, acute variceal
bleed 17.3%, Drugs 8.3%, HBV reactivation 7.8% and acute viral
hepatitis 4% were the precipitant. The 1 year mortality was higher
with hepatic [HR1.93, 95 CI = 1.67–2.23, p < 0.001] than extra hepatic
insult [HR 1.74, 95 CI = 1.49–2.02, p < 0.001]. The decompensation
were ascites 14.4% (n = 911), hepatic encephalopathy 4.3%, jaundice
4%, and acute variceal bleed 3.7%; though 2 or more were seen in
majority 61.4% (n = 3885). The acute insult leading to decompensation in 1–3 months was associated with worse outcome [HR 1.29, 95
CI = 1.16–1.44, p < 0.001] than those with >3 months [HR 1.17, 95 CI =
0.97–1.39, p = 0.08] and < 1 month. Presence of prior decompensation
associated with improved survival [HR = 0.71, 95 CI 0.64–0.79, p <
0.001]., whereas the current decompensation occurring within or
after 1 year of index did not influence the mortality [HR 1.12, 95CI =
0.99–1.28, p = 0.08]. Hb and albumin were protective, whereas INR,
bilurubin and leukocyte count were independent predictors for 90
and 365 day mortality.
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Conclusions: The current multinational AARC database helps to
chronologically define and add prognostic relevance to the term
decompensation in cirrhosis. Presence of a preciptant, predominant
hepatic insult and hepatic mode of decompensation (higher bilirubin,
INR and albumin) occuring with in <3 month in absence of a prior
decompensation could prognosticate a patient of cirrhosis with onset
of decompensation.
GS-014
CXCR6-dependent hepatic iNKT cells limit hepatocarcinogenesis
in vivo by promoting clearance of senescent hepatocytes
J.C. Mossanen, A. Wehr, M. Kohlhepp, O. Krenkel, A. Liepelt, T. Lüdde,
C. Trautwein, F. Tacke. Department of medicine III, RWTH-University
Hospital, Aachen, Germany
E-mail: jana.mossanen@gmail.com
Background and Aims: Hepatocellular carcinoma (HCC) commonly
arises in chronically inflamed livers, but also provokes (anti-tumoral)
immune responses. Invariant natural killer T (iNKT) cells are a
predominant lymphocyte subset in the liver. We found that hepatic
iNKT cells employ the chemokine receptor CXCR6 to accumulate in
injured liver and perpetuate inflammation. We thus hypothesized
that CXCR6-dependent iNKT cells participate to limit hepatocarcinogenesis in vivo.
Methods: C57BL/6J (WT) and Cxcr6−/− mice were subjected to HCC
development by i.p. injection of diethylnitrosamine (DEN, 25 mg/kg
body weight) at 14 days of age. Senescent hepatocytes (quantified
by stained SA-ß-Gal positive cells) were analyzed at 11 weeks, liver
tumors and immune cell phenotypes at 22 and 44 weeks of age.
Moreover, after i.p. injection of DEN at 14 days, bone marrow (BM)
was irradiated and bone marrow transplantation (BMT) was
performed at 10 weeks, followed by tumor analysis at 46 weeks of age.
Results: Cxcr6−/− mice had significantly higher tumor burden
(number of tumors, accumulated diameter) than WT mice in livers
at 22 and 44 weeks of age after DEN. Flow cytometry analyses
revealed reduced numbers of iNKT cells and CD4+ T cells in livers of
Cxcr6−/− mice after 22 and 44 weeks, indicating that liver cancer
provokes antitumoral CXCR6-dependent iNKT and CD4 T cell
responses. To confirm that immune cells but not parenchymal cells
utilize CXCR6, bone marrow chimeras were tested in the DEN model.
WT mice that were reconstituted with Cxcr6−/− but not with WT BM
cells also showed higher tumor burden, alongside reduced iNKT and
also CD4+ T cells after DEN. Based on their cytokine profile (especially
IFNg and IL-4) in the liver, we hypothesized that CXCR6-expressing
iNKT cells contribute to recognition and elimination of senescent
hepatocytes. In fact, Cxcr6−/− mice showed significantly higher
numbers of senescent hepatocytes than WT mice after DEN
treatment at the age of 11 weeks, indicating reduced tumor
surveillance by CXCR6-dependent lymphocytes.

Conclusions: CXCR6-dependent functions of hepatic iNKT limit
hepatocarcinogenesis in vivo, likely by promoting the clearance of
senescent, pre-malignant hepatocytes. Modulating the chemokine
receptor CXCR6 or the antitumoral functions of lymphocyte
subsets might therefore represent a promising therapeutic option
to restrict HCC.
GS-015
Interaction between alcohol use and metabolic components in
predicting severe liver disease in the general population – a
decade follow-up of a nationally representative cohort
F. Åberg1, J. Helenius-Hietala2, P. Puukka3, M. Färkkilä4, A. Jula3.
1
Transplantation and Liver Surgery Clinic; 2Department of Oral and
Maxillofacial Diseases, Helsinki University Hospital, Helsinki University,
Helsinki; 3Department of Health, National Institute for Health and
Welfare, Turku; 4Department of Gastroenterology, Helsinki University
Hospital, Helsinki University, Helsinki, Finland
E-mail: fredrik.aberg@helsinki.fi
Background and Aims: Although the majority of subjects with the
metabolic syndrome or heavy alcohol use exhibit liver steatosis and a
significant proportion exhibit fibrosis, only a minority develop liver
failure or liver cancer. Few general population studies have analyzed
metabolic predictors of such severe liver complications. Aim: To
study metabolic factors which best predict severe liver complications,
stratified by alcohol consumption.
Methods: Study included 6732 subjects without baseline liver
disease who participated in the Finnish population-based Health
2000 Study (2000–2001), a nationally representative cohort. Followup data until 2013 for liver-related admissions, mortality, and liver
cancer came from national registers. Mean follow-up was 11.4 years
(SD 3.3). Baseline age, gender, average alcohol consumption (g/
week), total cholesterol, HDL, LDL, triglycerides, hypertension
(medication or BP > 130/85 mmHg), diabetes, HbA1c, HOMA-index,
BMI, waist circumference, and CRP were entered into backward
stepwise Cox regression analysis. Subgroup analyses were by average
alcohol consumption.
Results: In the cohort overall, the final backward multivariate
regression analysis model included age, average alcohol consumption,
total cholesterol, LDL, diabetes, HOMA-index, BMI, and waist
circumference (Table). Of 6732 subjects, 756 (11%) reported alcohol
use >210/week for men or >140 g/week for women. Among such
alcohol risk drinkers, diabetes remained the only significant independent predictor for further liver disease, whereas the amount of
average alcohol intake unexpextedly did not. Among subjects with no
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or mild alcohol use, age, total cholesterol, HOMA-index, and waist
circumference were independent predictors of liver disease.

All subjects

HR

95%CI

Age
1.02
0.99–1.04
Average alcohol use (g/wk)
1.002
1.001–1.002
Serum cholesterol mmol/L
1.50
1.13–1.97
LDL cholesterol mmol/L
0.51
0.37–0.72
Diabetes
2.37
1.33–4.22
HOMA-index
1.01
1.00–1.02
BMl
0.84
0.75–0.93
Waist circumference
1.07
1.04–1.11
Alcohol use >140 g/wk for women and >210 g/wk for men
Male gender
2.27
0.79–6.53
Diabetes
6.80
3.18–14.5
Alcohol use ≤140 g/wk for women and ≤210 g/wk for men
Age
1.02
1.00–1.04
Total cholesterol, mmol/L
1.49
1.10–2.02
LOL cholesterol, mmol/L
0.41
0.27–0.60
HOMA-index
1.04
1.01–1.07
BMl
0.83
0.73–0.95
Waist circumference
1.09
1.04–1.13

P
0.06
<0.001
0.004
<0.001
0.004
0.004
0.001
<0.001
0.13
<0.001
0.03
0.01
<0.001
0.01
0.005
<0.001

Conclusions: Central obesity, insulin resistance, diabetes, higher
serum total cholesterol, and a high average alcohol use emerged as
the strongest predictors of severe liver disease in the general
population. These factors should be considered in future population
risk models to stratify risk for the development of liver disease, and in
population health counseling.
GS-016
WTX101 in patients newly diagnosed with Wilson disease: final
results of a global, prospective phase 2 trial
K.H. Weiss1, F.K. Askari2, P. Ferenci3, A. Ala4, A. Czlonkowska5,
D. Nicholl6, J. Bronstein7, D. Bega8, M.L. Schilsky9. 1University Hospital
Heidelberg, Heidelberg, Germany; 2University of Michigan, Ann Arbor,
United States; 3Medical University of Vienna, Vienna, Austria; 4The Royal
Surrey County Hospital NHS Foundation Trust, Guildford, United
Kingdom; 5Institute of Psychiatry and Neurology, Warsaw, Poland;
6
Sandwell and West Birmingham Hospitals NHS Trust, Birmingham,
United Kingdom; 7University of California Los Angeles, Los Angeles;
8
Northwestern University, Chicago; 9Yale University Medical Center,
New Haven, United States
E-mail: karl-heinz_weiss@med.uni-heidelberg.de
Background and Aims: Current therapies for Wilson disease, a
disorder of copper metabolism resulting from ATP7B protein absence
or dysfunction, are limited by efficacy, safety and multiple daily
dosing. WTX101 (bis-choline tetrathiomolybdate) is a first-in-class
copper-modulating oral agent that acts by increasing biliary copper
excretion and reducing non-ceruloplasmin bound serum copper
(NCC) by forming complexes with albumin.
Methods: In an open-label, single-arm, phase 2 study, 28 newly
diagnosed patients with Wilson disease (aged 18–64 years, 46% male,
89% with some degree of neurological symptoms and around 50%
with cirrhosis at baseline) received WTX101 monotherapy using
a response-guided dosing regimen with individualised doses of
15–120 mg/day, mostly once daily. The primary endpoint was change
from baseline to 24 weeks in NCC levels corrected for copper in
tripartite tetrathiomolybdate-copper-albumin complexes in treated
patients (NCCc). Model for End-stage Liver Disease (MELD) and
modified Nazer Score were used to monitor stability of liver disease
and safety. Neurological status was evaluated using the Unified
Wilson Disease Rating Scale (UWDRS).
Results: At 24 weeks, 71% of patients treated with WTX101 either
achieved or maintained normalised levels of NCCc or experienced a
≥25% reduction from baseline NCCc ( p < 0.001). Mean NCCc was
significantly reduced from 3.6 uM at baseline to 0.9 uM at week 24
S88

( p < 0.0001). Mean MELD score and modified Nazer score remained
stable over the course of treatment indicating stabilisation of liver
function. Reversible asymptomatic liver test elevations, observed in
39% of patients (at 30 mg/day dose or higher), were generally mild to
moderate, and normalised with dose adjustments. Compared with
baseline, patients showed significant improvements at week 24 in
mean UWDRS disability score (6.6 vs. 4.1, p < 0.001) and neurological
symptom score (22.8 vs. 16.6, p < 0.0001). No initial drug-induced
neurological worsening was seen.
Conclusions: Final data from the first global, prospective clinical
trial in Wilson disease indicate that WTX101 rapidly lowered and
controlled NCCc resulting in improved disability and neurological
status, with stable liver function and a favourable safety profile. These
findings, together with its simple dosing regimen, indicate that
WTX101 has the potential to address several unmet needs in the
treatment of Wilson disease.
GS-017
Safety and efficacy of besifovir in treatment-naïve chronic
hepatitis B virus infection: a randomized, double-blind, double
dummy, phase 3 study
S.H. Ahn1, W. Kim2, Y.K. Jung3, J.M. Yang4, J.Y. Jang5, Y.O. Kweon6,
Y.K. Cho7, Y.J. Kim8, G.Y. Hong9, D.J. Kim10, S.H. Um3, J.H. Sohn11,
J.W. Lee12, S.J. Park13, B.S. Lee14, J.H. Kim15, H.S. Kim16, S.K. Yoon17,
M.Y. Kim18, H.J. Yim3, K.S. Lee1, Y.S. Lim19, W.S. Lee20, N.H. Park21,
S.Y. Jin5, K.H. Kim22, K.H. Han1. 1Department of Internal Medicine,
Yonsei University College of Medicine; 2Department of Internal
Medicine, Metropolitan Government-Seoul, National University
Boramae Medical Center; 3Department of Internal Medicine, Korea
University College of Medicine, Seoul; 4Department of Internal Medicine,
The Catholic University Medical College St. Vincent’s Hospital, Suwon;
5
Department of Internal Medicine, College of Medicine, Soonchunhyang
University, Seoul; 6Department of Internal Medicine, Kyungpook
National University College of Medicine, Daegu; 7Department of Internal
Medicine, Kangbuk Samsung Hospital, Sungkyunkwan University school
of Medicine; 8Department of Internal Medicine and liver Research
Institute, Seoul National University College of Medicine, Seoul;
9
Department of Internal Medicine, Gwangju Christian Hospital,
Gwangju; 10Department of Internal Medicine, Hallym University College
of Medicine, Chuncheon; 11Department of Internal Medicine, Hanyang
University College of Medicine, Seoul; 12Department of Internal
Medicine, Inha University College of Medicine, Incheon; 13Department of
Internal Medicine, Paik Hospital, Inje University, Pusan; 14Department of
Gastroenterology and Hepatology, Chungnam National University
School of Medicine, Daegeon; 15Department of Internal Medicine,
Gacheon University College of Medicine, Incheon; 16Department of
Internal Medicine, Soonchunhyang University College of Medicine,
Cheonan; 17Department of Internal Medicine, The Catholic University of
Korea, Seoul; 18Department of Internal Medicine, Yonsei University
Wonju College of Medicine, Wonju; 19Department of Gastoenterology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul;
20
Department of Internal Medicine, Chonnam University Medical School,
Gwangju; 21Department of Internal Medicine, University of Ulsan
College of Medicine, Ulsan; 22Department of Pharmacology, School of
Medicine, Konkuk University, Seoul, Korea, South
E-mail: ahnsh@yuhs.ac
Background and Aims: Besifovir is an acyclic nucleotide phosphonate known to be effective in hepatitis B virus (HBV) DNA suppression
for both treatment-naïve and lamivudine-resistant chronic HBV
infection in preliminary studies. We assessed the safety and efficacy
of besifovir comparing with tenofovir in treatment-naïve chronic
hepatitis B patients.
Methods: A total of 193 patients were randomly received besifovir
dipivoxil 150 mg or tenofovir disoproxil fumarate 300 mg. Eligible
subjects were patients with chronic HBV infection. We measured the
proportion of patients who had HBV DNA less than 69 IU/mL at week
48 as the primary efficacy endpoint. Key secondary endpoints were
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histological response (i.e., a reduction in the Knodell necroinflammation score of 2 or more points without worsening fibrosis), serum
HBV DNA reduction, and liver function tests. Also, bone mineral
density (BMD) and renal parameters were evaluated.
Results: The proportion of patients who achieved primary endpoint
of HBV DNA (<69 IU/mL) at week 48 were 85.33% and 88.75% among
those who received besifovir and tenofovir, respectively. Besifovir was
shown to be non-inferior to tenofovir (lower limit of 95% CI for the
treatment difference = −0.14). Histological improvement of 29
patients who underwent liver biopsy was evaluated, and we found
that significantly more patients treated with besifovir had improved
histological response than those treated with tenofovir (77.78% vs.
36.36%, p = 0.0482). None of the patients had resistant to mutations
or increase in serum creatinine >0.5 mg/dL from baseline. Patients
who received besifovir had smaller decrease in BMD during 48 weeks
than that of tenofovir (besifovir −0.02 ± 0.44, tenofovir −0.10 ± 0.86,
p = 0.0248). There was no adverse drug reaction leading the patients
to withdrawal.
Conclusions: This phase 3 study demonstrated that besifovir had
comparable efficacy and safety profile to tenofovir in the treatment of
treatment-naïve chronic hepatitis B patients. Besifovir showed better
profile than tenofovir in both histological response and bone loss. An
open-label extension study is ongoing with besifovir to investigate
long-term efficacy and safety.

Late breakers: Orals

LBO-01
A 2-year multicenter, double-blind, randomized, placebocontrolled study of bezafibrate for the treatment of primary
biliary cholangitis in patients with inadequate biochemical
response to ursodeoxycholic acid therapy (Bezurso)
C. Corpechot1, O. Chazouillères1, A. Rousseau2, D. Guyader3,
F. Habersetzer4, P. Mathurin5, O. Goria6, P. Potier7, A. Minello8,
C. Silvain9, A. Abergel10, M. Debette-Gratien11, D. Larrey12, O. Roux13,
J.-P. Bronowicki14, J. Boursier15, V. de Ledhingen16,
A. Heurgue-Berlot17, E. Nguyen-Khac18, F. Zoulim19,
I. Ollivier-Hourmand20, J.-P. Zarski21, G. Nkontchou22, F. Gaouar1,
T. Simon2, R. Poupon1. 1Reference center for Inflammatory Biliary
Diseases; 2Clinical Research Platform of East of Paris, Saint-Antoine
University Hospital, Assistance Publique – Hôpitaux de Paris, Paris;
3
Hepatology Department, Pontchaillou University Hospital, Rennes;
4
Hepatology department, University Hospital, Strasbourg; 5Hepatology
Department, Claude Huriez University Hospital, Lille; 6Hepatology
Department, Charles Nicolle University Hospital, Rouen; 7Hepatology
Department, Orléans Hospital, Orléans; 8Hepatology Department,
François Mitterand University Hospital, Dijon; 9Hepatology Department,
University Hospital, Poitiers; 10Hepatology Department, Estaing
University Hospital, Clermont-Ferrand; 11Hepatology Department,
Dupuytren University Hospital, Limoges; 12Hepatology Department,
Saint-Eloi University Hospital, Montpellier; 13Hepatology Department,
Beaujon University Hospital, Assistance Publique – Hôpitaux de Paris,
Clichy; 14Hepatology Department, Brabois University Hospital, Nancy;
15
Hepatology Department, University Hospital, Angers; 16Hepatology
Department, Bordeaux University Hospital, Pessac; 17Hepatology
Department, Robert Debré University Hospital, Reims; 18Hepatology
Department, University Hospital, Amiens; 19Hepatology Department,
Croix Rousse University Hospital, Hospices civils de Lyon, Lyon;
20
Hepatology Department, University Hospital, Caen; 21Hepatology
Department, Michallon University Hospital, Grenoble; 22Hepatology
Department, Jean Verdier University Hospital, Assistance Publique –
Hôpitaux de Paris, Bondy, France
E-mail: christophe.corpechot@aphp.fr

Background and Aims: 30–40% of patients with primary biliary
cholangitis (PBC) have inadequate biochemical response to ursodeoxycholic acid (UDCA) therapy. These patients are at high risk of
liver complications and therefore are candidates for additional
treatments. Recently, obeticholic acid has been approved for such
patients in combination with UDCA. Combination of fibrates with
UDCA may be an alternative option, but evidence supporting this
combination in PBC remains limited to small-sized, non-blinded
controlled studies with limited follow-up. We report here the first
large double-blind, randomized, placebo-controlled trial of fibrates
(bezafibrate, BZF) in patients with PBC who did not respond
adequately to UDCA (NCT01654731).
Methods: Patients with an inadequate biochemical response to UDCA
based on the Paris-2 criteria were randomized 1:1 to a 2-year
treatment period with either BZF 400 mg/d or placebo (PLB) in
combination with UDCA 13–15 mg/kg/d. Clinical and biochemical
parameters were monitored every 3 months. Pruritus was assessed
using a visual analog scale. Liver stiffness measurement (LSM) was
assessed by transient elastography. Primary endpoint was normal
serum levels of total bilirubin (TB), alkaline phosphatase (ALP),
transaminases (AST, ALT), albumin and prothrombin time at month 24.
Results: 100 patients (95% female; mean age: 53 years; 23% cirrhosis;
mean LSM: 12.1 kPa; mean TB: 0.8 mg/dL; mean ALP: 2.5 xULN)
were randomized. Groups were similar at baseline. Early study
discontinuation was observed in 2 BZF and 6 PLB patients (NS).
Primary endpoint was reached in 15 (30%) BZF and 0 (0%) PLB patients
( p < 0.0001). ALP normalization occurred in 67% and 0% of patients,
respectively ( p < 0.0001). Relative changes in TB, ALP, AST, ALT,
albumin, IgM, cholesterol, itch score, and LSM are shown in Table.
The rates of end-stage liver complications did not differ between
groups.
Relative changes (%) from baseline to month 24: median
[interquartile].

TB
ALP
AST
ALT
Albumin
IgM
Cholesterol
Itch score
LSM

BZF (n = 50)

PLB (n = 50)

p

−14 [−33; +6]
−60 [−66; −46]
−8 [−30; +3]
−36 [−53; −14]
0 [−4; +7]
−21 [−36; +5]
−16 [−24; −9]
−75 [−100; 0]
−15 [−29; +11]

+18 [0; +40]
0 [−14; +20]
+8 [−17; +26]
0 [−24; +31]
−3 [−7; +3]
−2 [−13; +11]
0 [−9; +7]
0 [−47; +60]
+22 [−10; +65]

<0.0001
<0.0001
0.06
<0.0001
<0.05
0.25
<0.0001
<0.01
<0.01

Conclusions: BZF in combination with UDCA is well tolerated,
normalizes biochemical prognostic markers, improves pruritus and
prevents progression of liver stiffness in PBC patients with inadequate response to UDCA.
LBO-02
BMS-986036 ( pegylated FGF21) in patients with non-alcoholic
steatohepatitis: a phase 2 study
A. Sanyal1, E.D. Charles2, B. Neuschwander-Tetri3, R. Loomba4,
S. Harrison5, M. Abdelmalek6, E. Lawitz7, D. Halegoua-DeMarzio8,
Y. Dong2, S. Noviello2, S. Krishnamoorthy2, Y. Luo2, R. Christian2. 1VCU
HEALTH, Richmond; 2Bristol-Myers Squibb, Lawrenceville; 3Saint Louis
University, Saint Louis; 4University of California – San Diego, San Diego;
5
Pinnacle Clinical Research, San Antonio; 6Duke University, Durham;
7
Texas Liver Institute, University of Texas Health, San Antonio; 8Thomas
Jefferson University, Philadelphia, United States
E-mail: sarah.fitzpatrick@medicalexpressions.com
Background and Aims: BMS-986036 is a pegylated analogue of
human fibroblast growth factor 21, a key regulator of metabolism. In
preclinical models of non-alcoholic steatohepatitis (NASH), BMS986036 improved steatosis, inflammation, hepatocyte ballooning,
and fibrosis. In a Phase 2 study in obese patients with type 2 diabetes,
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it improved insulin sensitivity, lipids, adiponectin, and fibrosis
biomarkers. This Phase 2 study evaluated the safety, tolerability,
and efficacy of BMS-986036 in NASH patients.
Methods: This was a multicenter, randomised (1:1:1), double-blind,
placebo-controlled study in adults with body mass index ≥25 kg/m2,
biopsy-confirmed NASH (F1-F3), and hepatic fat fraction ≥10%,
assessed by magnetic resonance imaging – proton density fat fraction
(MRI-PDFF). Randomisation was stratified by diabetes status. Patients
received subcutaneous injections of BMS-986036 10 mg daily (QD),
BMS-986036 20 mg weekly (QW), or placebo QD for 16 weeks. The
primary efficacy endpoint was absolute change in MRI-PDFF at Week
16; exploratory endpoints included serum pro-C3 (N-terminal type III
collagen propeptide, a fibrosis biomarker), ALT, AST, and, in a subset of
patients, liver stiffness, assessed by MR elastography (MRE).
Results: 74 patients were treated (median age, 51.5 years; women,
65%; type 2 diabetes, 38%; mean hepatic fat fraction, 19.5%). Baseline
characteristics, including histology, imaging, and biochemical parameters, were comparable among groups. 68 patients had MRI-PDFF
data at both Baseline and Week 16. At Week 16, both BMS-986036
regimens significantly reduced MRI-PDFF versus placebo and
improved pro-C3, MRE, adiponectin, ALT and AST (Table). The most
frequent AEs in BMS-986036-treated patients were diarrhea (17% vs.
8% [ placebo]), nausea (15% vs. 8%), and frequent bowel movements
(10% vs. 0%); most of these were mild, none was severe. Serious AEs
occurred in 2 patients; none was considered treatment-related. There
were no deaths and no discontinuations due to AEs.

8

National Taiwan University Hospital, Taipei, Taiwan; 9The Liver Institute
at Methodist Dallas, Dallas; 10University of Pennsylvania, Philadelphia;
11
Cedars Sinai Medical Center, Los Angeles, United States; 12Liver Unit,
Hospital Clinic, CIBEREHD, IDIBAPS, Barcelona, Spain
E-mail: zoe.hunter@abbvie.com
Background and Aims: Safe and effective ribavirin (RBV)-free HCV
treatment options for transplant recipients remain a high priority. Coformulated glecaprevir (identified by AbbVie and Enanta) and
pibrentasvir (G/P) have negligible renal excretion and demonstrate
high rates of sustained virologic response (SVR) at post-treatment
week 12 (PTW12; SVR12) in patients with HCV genotype (GT) 1–6
infection. This study evaluated the safety and efficacy of G/P in adult
patients with chronic HCV GT 1–6 infection who have received a liver
or renal transplant.
Methods: MAGELLAN-2 is a phase 3, single arm, open-label,
multicenter study conducted in patients at least 3 months posttransplant. Patients without cirrhosis who were HCV treatment-naïve
or, with the exception of GT3 patients, treatment experienced with
interferon (IFN), pegIFN±RBV, or sofosbuvir with RBV±pegIFN
received G/P (300 mg/120 mg) for 12 weeks. The primary endpoint
compared the proportion of patients with SVR12 to a historical
standard of care SVR12 rate.
Results: One hundred patients were enrolled; Table 1 shows baseline
demographics. In patients with available data, 89/90 achieved SVR at
PTW4 (SVR4), with one virologic failure in a treatment-naïve, GT3infected patient who relapsed at PTW4. With the exception of the one
patient with virologic failure, all patients had undetectable HCV RNA
at their last visit. The most common adverse events (AE) were
headache and fatigue (Table 2). One patient discontinued G/P due to a
serious AE of cerebrovascular accident unrelated to G/P, but achieved
SVR4. One patient had a mild liver transplant rejection, continued
treatment, and achieved SVR12. Immunosuppression monitoring and
dose adjustments were consistent with the standard-of-care. SVR12
and available data on baseline NS3 and NS5A polymorphisms will
be presented.
Table 1: Baseline Demographics and Disease Characteristics
G/P
12 Weeks
N = 100

Characteristic

Conclusions: BMS-986036, QD and QW for 16 weeks, compared with
placebo, significantly decreased hepatic fat fraction in patients with
NASH (F1-F3). BMS-986036 also improved biomarkers of fibrosis
(MRE and pro-C3), adiponectin, and markers of hepatic injury (ALT
and AST). These results suggest that BMS-986036 has beneficial
effects on steatosis, liver injury, and fibrosis in NASH.

LBO-03
MAGELLAN-2: safety and efficacy of glecaprevir/pibrentasvir in
liver or renal transplant adults with chronic hepatitis C genotype
1–6 infection
N. Reau1, P.Y. Kwo2, S. Rhee3, R.S. Brown, Jr4, K. Agarwal5, P. Angus6,
E. Gane7, J.-H. Kao8, P.S. Mantry9, K.R. Reddy10, T.T. Tran11, Y.B. Hu3,
A. Gulati3, T.I. Ng3, E.O. Dumas3, N. Shulman3, R. Trinh3, X. Forns12.
1
Rush University Medical Center, Chicago; 2Stanford University School of
Medicine, Palo Alto; 3AbbVie Inc., North Chicago; 4Center for Liver
Disease and Transplantation, Weill Cornell Medical College, New York,
United States; 5Institute of Liver Studies, King’s College Hospital NHS
Foundation Trust, London, United Kingdom; 6University of Melbourne,
Melbourne, Australia; 7University of Auckland, Auckland, New Zealand;
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Male, n /%
White race*
Genotype 1/2/3/4/5/6, n
Age, median (range), years
BMI, median (range), kg/m2
HCV treatment-experienced, n/%
IFN-based, n/%
SOF-based, n/%
Treatment experience pre-transplant, n/%
Treatment experience post-transplant, n/%
HCV RNA, median (range), log10 IU/mL
F0-F1/F2/F3 Fibrosis, n
Liver transplant, n/%
Kidney transplant, n/%
Time since transplant, median (range), months
eGFR, median (range), mL/min/1.73 m2
Baseline immunosuppressant medication, n/%
Tacrolimus
Mycophenolic acid
Cyclosporine
Prednisone
Prednisolone
Everolimus
Azathioprine
Sirolimus

75
78
57/13/24/4/0/2
60 (39–78)
26.01 (17.44–42.45)
34
31
1
24
10
6.5 (4–7.6)
78/5/14†
80
20
55.6 (4.2–545.3)
62.3 (28.7–132.2)
66
29
14
13
10
7
6
6

G/P, glecaprevir/pibrentasvir; BMI, body mass index; HCV, hepatitis C virus;
eGFR, estimated glomerular filtration rate.
*Race was self-reported.
†
Data missing for 3 patients.
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Table 2: Safety and Tolerability

Treatment-Emergent Event, n/%

G/P
12 weeks
N = 10
0

Serious AEs
AEs leading to study drug D/C
Deaths
AEs occurring in >10% of patients
Headache
Fatigue
Nausea
Laboratory Abnormalities
ALT, grade ≥3 (>5 × ULN)
Total bilirubin, grade ≥3 (>3 × ULN)
Creatinine, grade ≥3 (>3 × ULN)

6*
1
0

Patient reported diary data documented improvement of VAS-itch
score (VASi) in 14/19 cases during treatment (fig 1A and 1B). The dose
with the greatest improvement showed a mean decrease of 2.86 from
baseline.
Four-week, once-daily treatment with A4250 reduced mean levels of
s-BA in all cohorts. Substantial reductions in 7/9 PFIC patients
(ranging from 43% to 98%) were observed (fig 1C). A4250 also
reduced s-BA in the 11 non-PFIC patients, but to a lesser extent than
in PFIC patients (fig 1D).

20
20
11
2
1
1

AE, adverse event; ALT, alanine aminotransferase; AST, aspartate
aminotransferase.
*Of these, one SAE of sinusitis was deemed possibly related to G/P

Conclusions: Once-daily G/P for 12 weeks is a well-tolerated, RBVfree treatment option for transplant patients with HCV infection,
regardless of prior IFN or sofosbuvir treatment experience, with high
SVR4 rates observed to date.
LBO-04
The Ileal Bile Acid Transport inhibitor A4250 decreases pruritus
and serum bile acids in cholestatic liver diseases – an ongoing
multiple dose, open-label, multicentre study
U. Baumann1, F. Lacaille2, E. Sturm3, E. Gonzalès4, H. Arnell5,
M.H. Jørgensen6, R.J. Thompson7, M. Ekelund8, J.P. Mattsson9,
E. Lindström9, P.-G. Gillberg9, K. Torfgård 9, P.N. Soni10. 1Klinik fϋr
Pädiatrische Nieren-, Leber- und Stoffwechselerkrankungen,
Medizinische Hochshule Hannover, Hannover, Germany; 2Pediatric
Gastroenterology Hepatology-Nutrition, Necker-Enfants Maladies
Hospital, Paris, France; 3Pediatric Gastroenterology and Hepatology,
University Childreń s Hospital Tuebingen, Tϋbingen, Germany; 4Pediatric
Hepatology and Liver Transplantation, University Hospitals of Paris-Sud,
Bicetre, France; 5Pediatric Gastroenterology, Hepatology and Nutrition,
Astrid Lindgren Children’s Hospital, Karolinska University Hospital,
Stockholm, Sweden; 6Pediatric and Adoloscent Medicine, Rigshospitalet,
Copenhagen, Denmark; 7Institute of Liver Studies, King’s College London,
London, United Kingdom; 8Department of Clinical Sciences Lund,
Surgery, Lund University, Faculty of Medicine, Lund; 9Albireo Pharma,
Gothenburg, Sweden; 10Albireo Pharma, Boston, United States
E-mail: Mats.Ekelund@albireopharma.com
Background and Aims: Ileal bile acid transporter (IBAT) inhibition
is a novel therapeutic concept for cholestatic pruritus and the
progression of cholestatic liver disease.
A4250, a potent, selective inhibitor of IBAT, is minimally absorbed by
the gut and binds reversibly to IBAT to decrease the enteric reuptake
of bile acids (BA).
The aim of this phase II study in children with cholestatic pruritus
was to assess safety and tolerability of A4250 and to explore changes
in serum-BA and pruritus after 4 weeks of treatment.
Methods: This study evaluated 5 doses to date (0.01–0.2 mg/kg)
with four patients at each dose level. Patients with cholestatic disease
and intractable pruritus were administered a single dose of A4250
and pharmacokinetics were determined. If no safety concerns were
present and low systemic exposure was confirmed the patients
started a 4-week, once-daily oral treatment with A4250. Itching was
measured by a visual itch score (VAS 0–10) using a diary. Patients
were permitted background therapy with UDCA or rifampicin.
Results: Nineteen patients (8 females) aged 1–17 years were enrolled
(one patient was re-entered as per protocol): PFIC (1, 2 or 3), 9;
Alagille, 6; Biliary atresia, 3; Intrahepatic cholestasis, 1. No SAEs were
reported. Most AEs were mild, transient and assessed as unrelated to
study medication including increased transaminases.

Conclusions: A4250 was safe, well tolerated and reduced s-BA and
pruritus in a range of cholestatic diseases. It has the potential to be
a significant and novel advance for the treatment of pediatric
cholestatic diseases.
LBO-05
Controlled attenuation parameter as an additional tool for the
non-invasive prediction of first clinical decompensation in
compensated advanced chronic liver disease
C. Margini1, G. Murgia1, G. Stirnimann1, A. De Gottardi1, N. Semmo1,
S. Casu1, J. Bosch1, J.-F. Dufour1, A. Berzigotti1. 1Hepatology,
UVCM, Inselspital, University of Bern, Bern, Switzerland
E-mail: annalisa.berzigotti@insel.ch
Background and Aims: In compensated advanced chronic liver
disease (cACLD) liver stiffness (LS) ≥21 kPa predicts portal hypertension and onset of first clinical decompensation. Since obesity is an
additional negative prognostic factor, controlled attenuation parameter (CAP), which provides quantitative data related to liver fat
content, might be an objective tool to improve risk stratification
obtained by LS alone in cACLD.
Methods: Consecutive patients with cACLD (LS ≥10 kPa; Baveno
criteria) with available CAP observed between 09/2013 and 09/2015
and with a minimum 6 months follow-up were included. Patients
with previous or ongoing liver decompensation, vascular liver
diseases, HCC outside Milano criteria, LS with IQR/M >0.30 or AST
>300 IU/ml were excluded. First clinical decompensation, death and
OLT were identified on follow-up. Steatosis was excluded by CAP
<220 dB/m (90% sensitive threshold) and ruled-in by CAP ≥220 dB/m.
Cox Regression analysis was used to assess the association between
LS, CAP and decompensation.
Results: We included 193 fully compensated ACLD patients with a
mean follow-up of 19 months (males 65%; viral etiology 58%; Child
score 5.4 ± 0.8; platelets 164 ± 64 G/L; LS 21.1 ± 14.1 kPa; LS ≥21 kPa in
33.2%; CAP 255 ± 62 dB/m; CAP ≥220 dB/m in 68.4%).
18 patients developed first decompensation and 7 died. Patients who
decompensated on follow-up had higher LS (33.6 ± 19.2 vs.19.8 ± 13.0,
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p < 0.001) and tended to have higher CAP (275 ± 46 vs. 252 ± 63, p =
0.07), lower platelets (134 ± 74 vs. 167 ± 74, p = 0.07) and worse liver
function (Child score: 5.7 ± 1.2 vs. 5.4 ± 0.8, p = 0.13) vs. patients
remaining compensated. BMI was similar in the two groups (27.2 ± 5.1
vs. 27.3 ± 4.6, NS).
Decompensation occurred in one (clinically obese) patient with CAP
<220 dB/m and in 17 patients with CAP ≥220 (1.6 v. 12.9%; p = 0.013)
(Figure).
LS was strongly associated with risk of decompensation ( p < 0.001),
which occurred respectively in 3.8%, 6.7% and 18.9% of patients with
<13.6 kPa, 13.6–21 kPa and LS ≥21 kPa (K-W test p = 0.006). None of
patients with LS ≥21 kPa and CAP <220 (n = 15) developed decompensation vs. 12/49 (24.5%) with LS ≥21 kPa and CAP ≥220 ( p = 0.03).
On Cox regression, LS and CAP ≥220 were independently associated
with clinical decompensation.

Conclusions: Liver stiffness and presence of steatosis by CAP are
independently associated with clinical decompensation in compensated ACLD. CAP allows further refining the non-invasive risk
stratification obtained by LS, and is of particular interest in patients
with LS ≥21 kPa.
LBO-06
Hepatic targeted RNA interference provides deep and prolonged
knockdown of alpha-1 antitrypsin levels in ZZ patients
A. Turner1, J. Stolk2, R. Bals3, J. Lickliter4, J. Hamilton5, D. Christianson5,
B. Given5, J. Burdon6, R. Loomba7, J. Stoller8, J. Teckman9. 1University of
Birmingham, Birmingham, United Kingdom; 2Leiden University Medical
Center, Leiden, The Netherlands; 3Saarland University Hospital,
Homburg, Germany; 4Nucleus Network, Melbourne, Australia;
5
Arrowhead Pharmaceuticals, Pasadena, United States; 6Saint Vincent’s
Hospital, Melbourne, Australia; 7University of California at San Diego,
San Diego; 8Cleveland Clinic, Cleveland; 9St. Louis University School of
Medicine, St. Louis, United States
E-mail: dchristianson@arrowheadpharma.com
Background and Aims: Alpha-1 antitrypsin deficiency (AATD) is a
genetic disorder causing pulmonary and liver disease. The PiZ
mutation results in mis-folded protein (Z-AAT) which can accumulate
in hepatocytes and leads to globule formation, fibrosis, cirrhosis and
HCC. RNAi-based therapeutics that silence production of hepatic ZAAT while preserving extra-hepatic production have potential to
benefit patients with AATD associated liver disease. Studies in
transgenic PiZ mice have shown reductions in serum Z-AAT levels,
liver AAT mRNA and hepatocyte Z-AAT accumulation following
treatment with the RNAi therapeutic, ARC-AAT. A first in human
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study in healthy volunteers (HV) and PiZZ patients (PiZZ) with ARCAAT was conducted. The HV portion of the study was completed
and nearly two cohorts of PiZZ were enrolled prior to study
discontinuation.
Methods: In this double-blind study, 54 HV and 11 PiZZ were
randomized into single dose cohorts (2 placebo: 4 active). HV received
escalating doses from 0.38 mg/kg through 8 mg/kg; patients received
2 or 4 mg/kg ARC-AAT. Patients with baseline FibroScan® >11 kPa or
FEV1 < 60% were excluded. Assessments included safety, PK, and
change in serum AAT levels. The study was terminated early due to
non-clinical findings related to the novel delivery vehicle in ARC-AAT.
Results: 36 HV and 7 PiZZ received ARC-AAT and 18 HV and 4 PiZZ
received placebo. ARC-AAT treated PiZZ were older (mean age 61.3 vs
29.2) with higher BMI (mean 26 vs 23.3). Serum AAT variability in
placebo treated subjects was 9.1% (HV) and 23.2% (PiZZ). An ARC-AAT
dose-response in serum AAT reduction was observed in HV lasting
several weeks at doses ≥4 mg/kg (max reductions: 4 mg/kg 76.1%, 5
mg/kg 86.7%, 6 mg/kg 87.1%, 7 mg/kg 85.1%, 8 mg/kg 89.8%) with a
similar reduction in PiZZ at 4 mg/kg (78.8%). Time for serum AAT
return to baseline was also similar for HV and PiZZ. In both groups
there were no deaths, drop outs due to AEs or clinically significant
changes in ECGs, DLCO or FEV1. There was one SAE of rhabdomyolysis
in a HV placebo subject. There were no significant elevations in ALT or
AST in HV or PiZZ and no notable difference between HV and PiZZ
safety parameters.
Conclusions: Results from this Phase I study indicate that PiZZ and
HV responded similarly to the targeted hepatic AAT RNAi therapeutic,
ARC-AAT. Deep and durable knockdown of hepatic AAT production
was achieved with serum AAT reductions in HV predictive of PiZZ
response. No appreciable difference in safety profile was seen
between HV and PiZZ patients.
LBO-07
NGM282, a novel variant of FGF19, significantly reduces hepatic
steatosis and key biomarkers of NASH: results of a Phase 2,
multicenter, randomized, double-blinded, placebo controlled
trial in biopsy-confirmed NASH patients
S.A. Harrison1, M.F. Abdelmalek2, J.F. Trotter3, A.H. Paredes4,
H.L. Arnold5, M. Kugelmas6, M.R. Bashir2, L. Ling7, S.J. Rossi7,
A.M. DePaoli7, M.E. Rinella8, R.S. Loomba9. 1Pinnacle Clinical Research,
Live Oak; 2Duke University, Durham; 3Texas Digestive Disease
Consultants, Dallas; 4Brooke Army Medical Center, San Antonio;
5
Gastroenterology Consultants of San Antonio, Live Oak; 6South Denver
Gastroenterology, Englewood; 7NGM Bio, South San Francisco;
8
Northwestern University, Chicago; 9University of California, San Diego,
San Diego, United States
E-mail: srossi@ngmbio.com
Background and Aims: NASH is a rapidly growing cause of chronic
liver disease with a significant medical need for highly effective
treatments. NGM282 is a non-tumorigenic engineered variant of
human fibroblast growth factor 19 (FGF19) with similar bile acid and
metabolic activity. The aim of this study was to assess the safety/
tolerability and biologic activity of NGM282 in patients with biopsyconfirmed NASH.
Methods: Eighty-two subjects were randomized to NGM282 3 mg or
6 mg or placebo as a daily SC injection for 12 wks and stratified by
diabetes status. Histologic inclusion criteria included biopsy-proven
NASH with a NAS ≥4 (1 point in each component), stage 1–3 fibrosis
and ≥8% liver fat content (LFC) by MRI-PDFF. The primary endpoint
was ≥5% reduction in absolute LFC by MRI-PDFF.
Results: Significant reductions in absolute and relative LFC were seen
with both doses (Table 1), with LFC normalization (<5% on MRI-PDFF)
in 26% and 42% of subjects at 3mg and 6mg, respectively. ALT levels
declined rapidly, with significant decreases at Wk 1, and ALT
normalization in 35% and 37% of subjects with 3 and 6 mg at Wk
12, respectively. C4 levels, a key marker of bile acid synthesis and
NGM282 target engagement, were decreased by >90%, with
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undetectable levels noted in 65% of subjects at Wk 12. Triglyceride
decreases were consistent with FGF19/R1c activity, while significant
LDL increases reflect potent FGF19/R4-mediated CYP7A1 inhibition.
There were highly significant correlations between decreases in
LFC and reductions in ALT, AST and C4. PIIINP and TIMP-1 were
significantly reduced, supporting a potential antifibrotic effect. The
most common adverse events were increased stool frequency, loose
stools, nausea and injection site erythema, the majority of which
were mild and dose-dependent.
Table 1:

MRI-PDFF (Absolute)
Pts w/ MRI-PDFF >20%
at Baseline
MRI-PDFF (Relative)
#(%) of pts w/ >30%
relative change
Response Rate
ALT (Absolute, U/L)
Pts w/ ALT >60 U/L at
Baseline (U/L)
ALT (Relative)

Placebo
(n = 27)

NGM282
3 mg (n = 27)

NGM282
6 mg (n = 26)

−0.1%
−0.3%

−9.7%*
−12.9%*

−11.9%*
−18.9%*

−1%
2 (7.4%)

−47%*
23 (85%)*

−61%*
24 (92%)*

7%
−2
−10

74%*
−35*
−63*

85%*
−33*
−55*

−1%

−43%*

−45%*

*p < 0.001.

Conclusions: Treatment of NASH patients with NGM282 for 12 wks
showed rapid and highly significant reductions in LFC, serum
aminotransferases and other biomarkers suggestive of improvements
in NASH. Targeting the FGF19 pathway with pharmacologic doses of
NGM282 appears to affect multiple relevant biologic pathways and
supports further development in NASH.
LBO-08
Long-term albumin administration improves survival in patients
with decompensated cirrhosis: final results of the “ANSWER”
study
P. Caraceni1, O. Riggio2, P. Angeli3, C. Alessandria4, S. Neri5, F.G. Foschi6,
F. Levantesi7, A. Airoldi8, S. Boccia9, G.S. Baroni10, S. Fagiuoli11,
G. Laffi12, R. Cozzolongo13, V. Di Marco14, V. Sangiovanni15,
F. Morisco16, P. Toniutto17, A. Gasbarrini18, R. De Marco19,
F. De Leonardis20, I. Cacciola21, G. Elia22, A. Federico23, S. Massironi24,
R. Guarisco25, G. Marin26, G. Ballardini27, M. Rendina28, S. Nardelli2,
S. Piano3, C. Elia4, L. Prestianni5, E. Neri6, A. Mastroianni7, L. Cesarini8,
L. Simone9, M. Marzioni10, G. Magini11, R.G. Romanelli12,
M. Zappimbulso13, V. Calvaruso14, G. Parrella15, N. Caporaso16,
F. Pugliese17, A. Tortora29, C. Pasquale2, M. Cavallin3, A. Andrealli4,
F. Fidone5, A. Lanzi6, M. Vangeli8, F. Salerno30, A. Roncadori31,
M. Tufoni1, G. Zaccherini1, M. Bernardi1 and the ANSWER Study
Group. 1University of Bologna, Bologna; 2“La Sapienza” University,
Roma; 3University of Padova, Padova; 4A.O.U. “Città della Salute e della
Scienza”, Torino; 5University of Catania, Catania; 6A.U.S.L. of Ravenna,

Faenza; 7A.U.S.L. of Bologna, Bentivoglio; 8A.S.S.T. Grande Ospedale
Metropolitano Niguarda, Milano; 9University of Ferrara, Ferrara;
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Marche Polytechnic University, Ancona; 11A.S.S.T. Papa Giovanni XXIII,
Bergamo; 12University of Firenze, Firenze; 13I.R.C.S.S. “De Bellis”,
Castellana Grotte; 14University of Palermo, Palermo; 15A.O.R.N. dei Colli –
“Cotugno” Hospital; 16“Federico II” University, Napoli; 17University of
Udine, Udine; 18Cattolica University, Rome; 19A.O. of Cosenza, Cosenza;
20
University Tor Vergata, Roma; 21University of Messina, Messina;
22
A.O.U. of Parma, Parma; 23Second University, Napoli; 24I.R.C.S.S. Ca”
Granda – Ospedale Maggiore Policlinico, Milano; 25A.S.L. Roma H – “San
Giuseppe” Hospital, Marino; 26A.U.L.S.S. Mirano, Dolo; 27A.U.S.L. of
Romagna, Rimini; 28A.O.U. of Bari, Bari; 29Cattolica University, Roma;
30
University of Milano – I.R.C.S.S. “San Donato”, Milano; 31CINECA,
Bologna, Italy
E-mail: paolo.caraceni@unibo.it
Background and Aims: Despite the long-term use of human albumin
(HA) in the management of cirrhosis with ascites could be supported
by a pathophysiological rationale, solid scientific evidence proving its
efficacy is still lacking. The ANSWER study, a no-profit, multicenter,
prospective, randomized clinical trial, has been designed to clarify
this issue.
Methods: Patients with cirrhosis and uncomplicated ascites treated
with anti-mineralocorticoids (≥200 mg/day) and furosemide (≥25
mg/day) were randomized 1:1 to either standard medical treatment
(SMT) or SMT + HA (40 g twice weekly for 2 weeks, and then 40 g
weekly) and followed up to 18 months unless death, liver transplantation, TIPS, or refractory ascites requiring ≥3 paracentesis/month
occurred. The primary end-point was overall survival. The secondary
end-points included: need of paracentesis, incidence of complications
of cirrhosis, quality of life (QoL), and hospital admissions.
Results: Out of 440 patients randomized in 33 Italian centers, 431
(SMT: 213; SMT + HA: 218) were included in the intention-to-treat
analysis. Baseline demographics and clinical and laboratory parameters were well balanced between the two arms. Kaplan–Meier
analysis showed that survival was significantly higher in patients
receiving SMT + HA than in those only receiving SMT (77 vs. 66%; p =
0.028), resulting in a 38% relative risk reduction.
Statistically significant benefits were found in the SMT + HA arm for
the incidence rate ratio (IRR) of paracentesis (0.46, p < 0.0001),
refractory ascites (0.54, p < 0.0001), spontaneous bacterial peritonitis
(SBP) (032; p < 0.0001), non-SBP bacterial infections (0.70, p =
0.0045), episodes of renal dysfunction (serum creatinine >1.5 mg/
dl) (0.50; p < 0.0001), hepatorenal syndrome type 1 (0.38, p =
0.0039), and hepatic encephalopathy grade III–IV (0.48; p < 0.0001).
In contrast, the IRR of variceal bleeding was similar between the two
groups (1.07; p = 1.0). Finally, SMT + HA was also associated with a
significant reduction in hospitalizations (0.65, p < 0.0001) and an
improvement in QoL.
Conclusions: Long-term HA administration improves survival in
patients with decompensated cirrhosis, ameliorates the management
of ascites, reduces the incidence of severe complications of the
disease and the need of hospitalizations, and improves QoL.
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Restrictions for reimbursement of interferon-free direct-acting
antiviral therapies for HCV infection in Europe
A.D. Marshall1, S. Nielsen2, E.B. Cunningham1, A. Aghemo3, H. Alho4,
M. Backmund5, P. Bruggmann6, O. Dalgard7, R. Flisiak8, G. Foster9,
L. Gheorghe10, D. Goldberg11, I. Goulis12, M. Hickman13, P. Hoffmann14,
L. Jancorienė15, P. Jarčuška16, M. Kåberg17, M. Makara18,
M. Maimets19, R. Marinho20, M. Matičič21, S. Norris22, S. Olafsson23,
A. Øvrehus24, J.-M. Pawlotsky25, J. Pocock26, G. Robaeys27,28,29,
C. Roncero30, M. Simonova31, J. Sperl32, M. Tait22, I. Tolmane33,
S. Tomaselli34, M. van der Valk35, A. Vince36, G.J. Dore1,
J.V. Lazarus37,38, J. Grebely1 and on behalf of the International
Network on Hepatitis in Substance Users (INHSU) Network. 1The
Kirby Institute, UNSW Sydney, Sydney, Australia; 2Freelance
Epidemiologist, Madrid, Spain; 3Division of Gastroenterology and
Hepatology, Fondazione IRCCS CA’ Granda Ospedale Maggiore
Policlinico, Università degli Studi di Milano, Milan, Italy; 4Abdominal
Center, Helsinki University Hospital and Helsinki University, Helsinki,
Finland; 5Department of Medicine II, University Hospital Munich,
Munich, Germany; 6Arud Centres for Addiction Medicine, Zürich,
Switzerland; 7Department of Infectious Diseases, Akershus University
Hospital and Faculty of Medicine, University of Oslo, Oslo, Norway;
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Glasgow, United Kingdom; 12Department of Internal Medicine,
Thessaloniki, Greece; 13Social Medicine, University of Bristol, Bristol,
United Kingdom; 14Ministry of Health Luxembourg, Luxembourg City,
Luxembourg; 15Centre of Infectious Diseases, Vilnius University Hospital
Santariskiu Klinikos, Vilnius, Lithuania; 161st Department of Internal
Medicine, University Hospital and University of Pavol Jozef Safarik,
Kosice, Slovakia; 17Department of Infectious Diseases, Karolinska
University Hospital Karolinska University Hospital, Stockholm, Sweden;
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Hungary; 19Department of Internal Medicine, University of Tartu, Tartu,
Estonia; 20Department of Gastroenterology and Hepatology, Hospital
Santa Maria, Medical School Lisbon, Lisbon, Portugal; 21Clinic for
Infectious Diseases and Febrile Illnesses, University Medical Centre,
Ljubljana, Slovenia;22National Hepatitis C Treatment Programme, Health
Service Executive, Dr Steevens’ Hospital, Dublin, Ireland; 23Division of
Gastroenterology, Department of Medicine, Landspitali University
Hospital, Reykjavik, Iceland; 24Department of Infectious Diseases,
Odense University Hospital, University of Southern Denmark, Odense,
Denmark; 25Hopital Henri Mondor, Universite Paris Est, Creteil, France;
26
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Department of Hepatogastroenterology, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic; 33Department of
Hepatology, Infectology Center of Latvia, Riga, Latvia; 34Office of Public
Health, Vaduz, Liechtenstein; 35Department of Infectious Diseases,
Academic Medical Center, Amsterdam, Netherlands Antilles;
36
University Hospital of Infectious Diseases, University of Zagreb, School
of Medicine, Zagreb, Croatia; 37CHIP, Rigshospitalet, University of
Copenhagen, Copenhagen, Denmark; 38Barcelona Institute of Global
Health (ISGlobal), Hospital Clinic, Barcelona, Spain
E-mail: amarshall@kirby.unsw.edu.au
Background and Aims: The availability of simple, tolerable directacting antiviral (DAA) HCV therapies with cure responses of >90% is
one of the greatest clinical advances in recent decades. However, in
many countries the high list price of DAA therapies has led
governments to restrict their reimbursement. The aims of the study
were to: (1) review the availability of interferon-free DAA therapy
among EU/EEA countries (including England, Northern Ireland,
Scotland and Wales as separate jurisdictions) and Switzerland and;
(2) review national criteria for interferon-free DAA therapy reimbursement among EU/EEA countries and Switzerland.
Methods: Information was extracted from online reimbursement
documents from November 2016 to February 2017. Reimbursement
criteria were reviewed for: sofosbuvir + ribavirin, sofosbuvir/
ledipasvir ± ribavirin, sofosbuvir/velpatasvir ± ribavirin, ombitasvir/
paritaprevir/ritonavir ± dasabuvir±ribavirin, elbasvir-grazoprevir ±
ribavirin, sofosbuvir + daclatasvir ± ribavirin, and sofosbuvir + simeprevir±ribavirin. Primary outcomes were restrictions based on fibrosis
stage, drug or alcohol use, prescriber-type and HIV co-infection.

Results: Of European countries with complete data (34 of 35), all
countries reimbursed HCV DAAs, most commonly ombitasvir/
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paritaprevir/ritonavir ± dasabuvir ± ribavirin (97%) and sofosbuvir/
ledipasvir ± ribavirin (88%). Overall, 38% (n = 13) of countries required
≥F2; 26% (n = 9) required ≥F3; 24% (n = 8) had no fibrosis stage
restrictions; 9% (n = 3) had an additional requirement (e.g. fibrosis
stage depended on genotype); and Wales had no information listed
(Figure 1). Although 68% (n = 23) of countries had no listed drug or
alcohol use restriction, 18% (n = 6) of countries required abstinence of
substance use prior to treatment. Information concerning alcohol use
was incomplete. Overall, 91% (n = 31) of countries required a
specialist to prescribe HCV DAAs. Lastly, 88% (n = 30) of countries
had no additional restrictions for HIV/HCV co-infected persons. In
fact, in 18% (n = 6) of countries, HIV-HCV co-infected persons were
prioritised with fewer restrictions than HCV mono-infected.
Conclusions: Findings highlighted considerable variability in DAA
therapy restrictions across Europe, particular with respect to fibrosis
stage. This review has implications for health policy and health
service delivery with evidence of some countries not following 2016
EASL HCV treatment guidelines.
LBP-506
B-cell depleting therapy (rituximab) as a treatment for
fatigue in primary biliary cholangitis: a randomised
controlled trial (RITPBC)
L. Jopson1,2, A. Khanna1,2, A. Blamire1, J. Newton1, J. Palmer1,
A. Bryant3, D. Howel3, A. Steel4, J. Wilkinson4, D. Jones1,2. 1Institute of
Cellular Medicine, Newcastle University; 2Liver Medicine, Newcastle
upon Tyne NHS Foundation Trust; 3Institute of Health and Society;
4
Clinical Trials Unit, Newcastle University, Newcastle upon Tyne, United
Kingdom
E-mail: amardeep.khanna@ncl.ac.uk
Background and Aims: Primary biliary cholangitis (PBC) is an
autoimmune liver disease in which approximately 50% of patients
experience fatigue, unrelated to disease severity, which can significantly impact on quality of life. Mechanistic studies have shown that
bioenergetics abnormalities in fatigued PBC patients are linked to the
characteristic anti-mitochondrial antibody. A pilot study from Canada
exploring the use of rituximab in PBC patients showed a clinically
significant reduction in fatigue, and a sustained reduction in the
characteristic PBC autoantibody directed at pyruvate dehydrogenase
complex (PDH), supporting the concept that rituximab may have a
beneficial effect on fatigue through depletion of PDH-reactive
antibody.
The aim of our study was to assess whether rituximab improved
moderate or severe fatigue in patients with PBC, the safety and the
tolerability of rituximab in PBC and the sustainability of any
beneficial actions in a phase 2, placebo-controlled, randomised
controlled trial.
Methods: 57 eligible participants aged ≥18 years with PBC and
moderate or severe fatigue (PBC-40 fatigue domain score of >33) were
randomised in a 1:1 ratio in a single centre UK study. Participants
received either rituximab infusion (1000 mg) or saline infusion
( placebo) on days 1 and 15 and were followed-up at 12 weeks, 6, 9
and 12 months.
Results: There was no statistically significant difference in fatigue
score at 12 weeks ( primary outcome) between Rituximab and
placebo arms (adjusted mean difference: −0.9 (95% CI −4.6 to 3.1).
However, improvement was observed in both arms (with mean score
decreasing from 41.2 (SD = 5.5) to 36.2 (SD = 8.4) and 43.0 (SD = 5.9) to
38.1 (SD = 8.7) in the Rituximab and placebo arms, respectively.
Adjusted multivariable analyses showed that anaerobic threshold
improved significantly in Rituximab arm compared with placebo. No
change in muscle bioenergetics as measured by post-exercise muscle
pH assessed using magnetic resonance characteristics was seen.
Rituximab is safe and of the four SAEs in the trial, one patient died
before randomisation and the other three were observed in the
placebo arm.
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Conclusions: Rituximab is ineffective for the treatment of fatigue in
unselected PBC patients despite metabolic modulation through
improvement of anaerobic threshold. Future study designs should
target more specific phenotypes of fatigue.
LBP-507
One year follow-up and HBV RNA / HBcrAg analysis in the REP 301
Trial: REP 2139 and pegylated interferon alpha-2a in Caucasian
patients with chronic HBV / HDV co-infection
M. Bazinet1, V. Pantea2, V. Cebotarescu2, L. Cojuhari2, P. Jimbei3,
A. Krawczyk4, A. Vaillant1. 1REPLICOR INC, Montreal, Canada;
2
Department of Infectious Diseases, Nicolae Testemitanu State University
of Medicine and Pharmacy; 3Toma Ciorbă Infectious Clinical Hospital,
Chisinau, Moldova, Republic of; 4Institute for Virology,
Universitätsklinikum Essen, Essen, Germany
E-mail: availlant@replicor.com
Background and Aims: HBV/HDV co-infection represents a significant unmet medical need, causes rapid progression of liver disease
and has no approved therapy. In the REP 301 trial (NCT02233075),
REP 2139 monotherapy was followed by add-on pegylated interferon
alpha 2a ( peg-INF) in patients with HBeAg negative chronic HBV/
HDV co-infection. At 24 weeks of follow-up, 7/12 patients remained
HDV RNA negative, 6 also maintained HBV DNA suppression (<10 IU/
mL) and 5 maintained HBsAg loss (0.00 IU/mL). A 3-year follow-up is
underway (REP 301-LTF, NCT02876419). The initial 1 year follow-up
data and HBV RNA/HBcrAg analysis are presented.
Methods: REP 301 patients completing therapy were enrolled in the
REP 301-LTF trial. HDV RNA, HBV DNA, HBsAg and anti-HBs are
followed every 6 months using standard assays (Robogene RT-PCR,
Abbott RealTime HBV, Abbott Architect). HBV RNA analysis and
HBcrAg (Fujirebio Lumipulse®) was conducted on frozen serum
samples at DDL Diagnostic Laboratory (Rijswijk, The Netherlands).
Results: At baseline, all patients had substantial serum HBsAg (5854–
28261 IU/mL), HDV RNA (2.7 × 104–2.3 × 107 IU/mL) and negligible
HBV DNA (<10–726 IU/mL). Five patients were HBV RNA and HBcrAg
negative, 5 were HBV RNA negative and HBcrAg positive and 2 were
HBV RNA and HBcrAg positive. During REP 2139 monotherapy,
HBcrAg levels did not decline in 5/7 HBcrAg positive patients despite
multilog HBsAg declines. HBV RNA became negative in 2/2 HBV RNA
positive patients. With add-on peg-IFN therapy, HBcrAg had declined
or became undetectable in 5/7 HBcrAg positive patients.
All patients with HBsAg, HBV DNA and HBV RNA loss at 24 weeks
follow-up were HBcrAg and HBV RNA negative (2 were HBcrAg
positive at baseline). One patient remaining HDV RNA negative but
HBsAg positive was also HBV RNA and HBcrAg negative. One year
follow-up demonstrates that at least 4/5 patients with HBsAg loss at
24 weeks follow-up are maintaining HBsAg, HDV RNA and HBV DNA
loss at 1 year post therapy.
Conclusions: Baseline HBcrAg and HBV RNA analysis suggests that a
significant proportion of serum HBsAg may be derived from
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integration and is sufficient for HDV infection to persist. The selective
effect of REP 2139 on serum HBsAg but not HBcrAg is consistent with
the selective targeting of subviral particle release in cells harbouring
infection or integration. One year follow-up data demonstrate that
REP 2139 combined with peg-IFN establishes a profound functional
control of HBV and HDV infection which may also eliminate HBsAg
integration.
LBP-508
Direct-acting antivirals for hepatitis C do not increase the risk
of hepatocellular carcinoma recurrence after locoregional
therapy or liver transplant waitlist dropout
A.C. Huang1, N. Mehta2, J.L. Dodge3, F.Y. Yao2, N.A. Terrault2.
1
Department of Medicine; 2Division of Gastroenterology, Department
of Medicine; 3Division of Transplant Surgery, Department of Surgery,
University of California, San Francisco, San Francisco, United States
E-mail: Annsa.Huang@ucsf.edu
Background and Aims: Recent studies have suggested an increased
risk of hepatocellular carcinoma (HCC) recurrence after tumourdirected therapy in patients with chronic hepatitis C (HCV) treated
with direct-acting antivirals (DAA). The aim of this study was to
compare the rates of HCC recurrence after locoregional therapy (LRT)
and waitlist dropout in patients with HCV and HCC on the liver
transplant (LT) waiting list who received DAA before HCC diagnosis,
after HCC diagnosis, or no DAA therapy.
Methods: This is a retrospective cohort study of 178 LT candidates
with HCV and HCC with Model for End-Stage Liver Disease (MELD)
exception at a single academic medical centre from 2013 to 2016.
Results: Compared to patients treated with DAA before HCC diagnosis
(n = 29) and after HCC diagnosis (n = 62), those who did not receive
DAA (n = 87) had higher MELD and Child-Pugh scores and were less
likely to achieve complete radiologic tumour response after LRT.
Compared to patients with no DAA (49%, reference group), those
treated with DAA before HCC diagnosis had lower 1-year cumulative
incidence of HCC recurrence after complete response with LRT (13%,
p = 0.04), and those treated with DAA after HCC diagnosis had similar
1-year cumulative incidence of recurrence (45%, p = 0.92). In
unadjusted competing risk models, compared to patients without
DAA, those treated with DAA after HCC diagnosis had similar rates of
HCC recurrence (SHR: 0.98, p = 0.92), but those treated with DAA
before HCC diagnosis had significantly lower rates of HCC recurrence
(SHR: 0.46, p = 0.04).
In multivariate competing risk models, compared to patients without
DAA, those treated with DAA before HCC diagnosis had similar risk of
waitlist dropout (SHR: 0.47, p = 0.11), while those treated with DAA
after HCC diagnosis had significantly reduced risk of dropout (SHR:
0.22, p = 0.002).
For LT recipients, alpha-fetoprotein at LT ( p = 0.56), presence of viable
tumour on explant ( p = 0.48), grade of differentiation ( p = 0.43),
presence of vascular invasion ( p = 0.40), and explant HCC within
Milan criteria ( p = 0.83) were similar among the three groups.
Conclusions: In LT candidates with HCV and HCC treated with LRT
with initial complete response, DAA use is not associated with
increased risks of HCC recurrence or waitlist dropout. Our results
support the use of DAA therapy in patients on the transplant waiting
list with HCC who have achieved initial response to LRT.
LBP-509
Occurrence and recurrence of malignancies post DAA Treatment
in 5.1% of patients- single center experience
A. Issachar1, O. Sneh-Arbib1, M. Braun1, A. Shlomai1, E. Oxtrud1,
Y. Harif1, C. Karavani1, R. Tur- Kaspa1, M. Cohen-Naftaly1. 1Liver
institute, Rabin Medical Center, Petah Tikva, Israel
E-mail: assafissa@gmail.com
Background and Aims: Hepatocellular carcinoma (HCC) is an
ominous complication of hepatitis C cirrhosis. The risk of HCC is
reduced among patients cured from hepatitis C virus (HCV) with

interferon based therapy. Antiviral therapy with direct acting agents
(DAA) achieves cure of HCV infection (SVR) in over 95% of the
patients. Sporadic reports suggested that, contrary to the predictions,
an increase in HCC occurrence or recurrence was observed following
therapy with DAA, despite eradication of the virus.
Our aim is to analyze the occurrence and recurrence rate of HCC and
non HCC malignancies in our patients population, treated with DAA
for chronic hepatitis C.
Methods: We have conducted a retrospective study of a prospectively
maintained data base in our center. We reviewed 273 consecutive
HCV patients with or without previous history of HCC who were
treated with DAA, including transplanted patients and reached the
SVR12w.
Results: From July 2014 to January 2017, 273 patients were treated
with DAA and reached the 12 weeks post treatment. SVR was
achieved in 95.2% of the patients. Fourteen patients (5.1%) were
diagnosed with new malignancy between the end of the treatment
(EOT) and 18 months after the EOT (15 months post SVR12w). Six
patients (2.1%) had de novo HCC post treatment, three patients
(1.05%) had evidence of HCC recurrence post treatment. Interestingly,
one of those patients is a transplanted patient (for HCV cirrhosis and
HCC) who had no evidence of HCC in his explanted liver (4 years prior
to the DAA treatment), but developed metastatic HCC post DAA
treatment. Five patients (1.8%) developed non HCC malignancy: one
intrahepatic cholangiocarcinoma and 4 extrahepatic malignancies
(aggressive papillary carcinoma of the thyroid, Squamous cell
carcinoma of the skin, aggressive gastric carcinoma and Hodgkin’s
lymphoma).
Conclusions: Our data indicates an increased risk of malignancy, both
HCC and non HCC, in the first 18 months following DAA therapy. This
may support the theory of a sudden impairment of the immune
system allowing existing preclinical cancer clones to grow.
LBP-510
Preventing decompensation of cirrhosis with clinically significant
portal hypertension and without high-risk varices: a new
indication for non-selective beta-blockers (NSBB)
C. Villanueva1, A. Albillos2, J. Genescà3, J.C. Garcia-Pagan4, J.L. Calleja5,
C. Aracil6, R. Bañares7, R. Morillas8, M. Poca1, B. Peñas2, S. Augustin3,
J.G. Abraldes4, E. Alvarado1, F. Torres9, J. Bosch4. 1Gastroenterology,
Hospital Sant Pau, Barcelona; 2Gastroenterology, Hospital Ramon y
Cajal, Madrid; 3Medicine, Hospital Vall d’Hebron; 4Hepatology, Hospital
Clinic, Barcelona; 5Gastroenterology, Clinica Puerta de Hierro, Madrid;
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7
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Hospital Clinic, Barcelona, Spain
E-mail: cvillanueva@santpau.cat
Background and Aims: The prognosis of compensated cirrhosis is
good until decompensation, which doesn’t occur until HVPG is
≥10 mmHg (clinically significant portal hypertension, CSPH). At
present, patients with CSPH receive no preventive therapy until
developing high-risk varices (large or with red-signs). The present
double-blind, multicenter RCT assess whether early therapy to lower
HVPG with NSBB decreases the risk of decompensation in compensated cirrhosis with CSPH and without high-risk varices, and also
assess the influence of small-varices on such risk.
Methods: Among 631 patients evaluated, 201 with CSPH were
included, 87 without varices and 114 with small varices. Acute HVPG
response to NSBB was investigated: responders (≥10% decrease) were
randomized to propranolol vs placebo and non-responders to
carvedilol vs placebo. The primary end-point was probability of
decompensation (ascites, bleeding or encephalopathy) or death from
any cause. A competing risk analysis to account for non-liver related
deaths was pre-planned. A subgroup analysis according to presence
or absence of small varices was prespecified. HVPG measurements
were repeated yearly.
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Results: 101 patients received placebo and 100 NSBB (67 propranolol
and 33 carvedilol). Over a median follow-up of 36 months, NSBB
reduced the risk of decompensation or death (HR: 0.51, 95%CI: 0.27–
0.97, p = 0.041). HVPG decreased significantly with NSBB, but not
with placebo, at each time-point. In the placebo group, the primary
end-point risk was greater in patients with small-varices vs those
without (HR: 2.32, 95%CI: 1.01–5.4). HVPG was greater in patients
with small-varices at each year-control. Among patients with smallvarices, primary-end-point occurred in 14% on NSBB vs 34% on
placebo (HR: 0.39, 95%CI: 0.27–0.88, P = 0.019). In patients without
varices it occurred in 13% vs 16%, respectively (HR: 0.84, 95%CI: 0.29–
2.44). There was no significant interaction between treatment and
presence of varices (P = 0.22). There was a trend towards lower
incidence of high-risk varices favoring NSBB (HR: 0.6, 95%CI: 0.3–1.2).
Conclusions: In compensated cirrhosis with CSPH, long-term
treatment with NSBB improves decompensation-free survival and is
especially effective in patients with small-varices who are at higher
risk of decompensation. Our findings suggest that, in compensated
cirrhosis, therapy with NSBB should be started from detection of
CSPH, particularly in patients with varices, since this decreases the
probability of decompensation.
LBP-511
Clinical validation of a rapid point of need HCV molecular test
A. Llibre1, Y. Shimakawa1, E. Mottez1, S. Ainsworth2, T.-P. Buivan1,
R. Firth2, A. Fontanet1, P. Castan3, A. Madejon-Seiz3, M. Laverick2,
S. Pol4, P. McClure5, W. Irving5, G. Miele2, M.L. Albert1, D. Duffy1.
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Background and Aims: Recently approved DAA therapies have
revolutionised therapeutic options for treating HCV patients.
However the challenge remains to identify the estimated 120
million infected persons worldwide, many of whom are unknowingly
infected, and moreover are living in geographic regions that lack
state-of-the-art diagnostics. Decentralised technologies enable rapid
and real-time treatment decisions, and have huge potential for
extending molecular diagnostic approaches to settings with limited
medical infrastructure and supporting such treatment programs.
Methods: We have developed an assay for the detection and semiquantification of HCV RNA in decentralised settings on the
Genedrive® platform. The platform is an affordable, handheld rapid
thermocycler that permits NAAT directly on plasma with results
reported out in less than 90 minutes, using ambient temperature
stable lyophilised assay reagents. To validate the Genedrive HCV ID
Kit, we performed a 2 site retrospective clinical study on plasma and
serum samples from a total of 458 chronically infected HCV patients
and 589 negative controls, comparing Genedrive results with the
Abbott RealTime platform, the latter being performed in a clinical
diagnostic laboratory.
Results: In a clinical validation study across two sites, Genedrive HCV
ID Kit showed >99% sensitivity and 100% specificity (95% confidence
interval, 96.8–99.9) for the detection of samples that had >1000 IU/
ml (median viral load = 5.9 log 10 IU/ml, genotypes: g1a, g1b, g3). The
assay is inclusive of all 6 major HCV genotypes, with an LoD of
2,362 IU/ml (95% CI 1,966–2,788 IU/ml) in clinical specimens, and
1,918 IU/ml in EDTA plasma. It was equally efficient on freshly
collected or frozen plasma samples, and is exclusive of HIV, HBV, or
flavivirus infections (Dengue, GBV-C, and Yellow Fever). Initial
analysis shows that Genedrive also permits viral semi-quantification
through melting peak ratiometric analysis.
Conclusions: We report here the clinical validation of a rapid and
simple to use point of need HCV molecular test that meets the
recently published FIND/WHO Target Product Profile (TPP) for
dentralised HCV assays for use in low to middle income countries.
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The Genedrive HCV ID Kit is currently undergoing CE-IVD certification and is positioned to enable real-time treatment management of
chronic HCV patients in dentralised settings.
LBP-512
Circulatory microRNA-142 as potential biomarker of disease
progression in paediatric cystic fibrosis-associated liver disease
D.A. Calvopina1, M.A. Coleman1, M.A. Fernandez-Rojo1, L.F. Wockner2,
C.J. McDonald3, P.J. Lewindon4, G.A. Ramm1. 1Hepatic Fibrosis Group;
2
QIMR Berghofer Statistics Unit; 3Membrane Transport Group, QIMRBerghofer MRI; 4Department of Gastroenterology and Hepatology, Lady
Cilento Children’s Hospital, Brisbane, Australia
E-mail: diego.calvopina@qimr.edu.au
Background and Aims: Despite the increased life span of cystic
fibrosis (CF) patients during the past decade, cystic fibrosisassociated liver disease (CFLD) is still one of the leading causes of
morbidity and mortality in children with CF. Liver biopsy, an invasive
procedure, remains the gold standard to assess the severity of liver
damage in CFLD prior to the advent of cirrhosis and portal
hypertension despite concerns over sampling limitations. We
investigated circulatory microRNAs (miRNAs) as non-invasive biomarkers to diagnose and assess progression of paediatric CFLD.
Methods: A total of 90 children were allocated into three study
cohorts based on clinical, biochemical and imaging assessment as
follows: healthy controls (Controls, n = 30), CF patients with no
evidence of liver disease (CFnoLD, n = 30) and CFLD (n = 30; subdivided according to liver biopsy fibrosis stages: F0, F1–2 and F3-4
n = 10 each). miRNAs were analysed in serum using the Ion Proton
sequencer with ten samples pooled into each one of the three
libraries per group. Significant differentially expressed miRNAs were
detected using normalized read counts and pair-wise comparisons.
Selected miRNAs were further validated by qRT-PCR and analysed
using ANOVA ( p < 0.05). Spearman correlation was used to determine
the relation between miRNAs and fibrosis stages.
Results: We identified miR-122-5p ( p = 0.019), miR-144-3p ( p =
0.031), miR-18a-5p ( p = 0.031) and miR-142-3p ( p = 0.039) to be
differentially expressed between the groups. Post-hoc analysis
showed a 2.5 fold increase of miR-122-5p in CFLD patients compared
to CFnoLD ( p = 0.042). In CFLD, negative correlations were observed
between miR-122-5p (rs = −0.367, p = 0.048), miR-365-3p (rs = −0.39,
p = 0.033), miR-199a-3p (rs = −0.4, p = 0.028) and miR-20a-5p
(rs = −0.545, p = 0.002), and hepatic fibrosis stage. Interestingly,
miR-142-3p showed a highly significant positive correlation with
increasing fibrosis severity (rs = 0.636, p = 0.0002). Post-hoc analysis
revealed a significant increase in serum miR-365a-3p and miR-199a3p in F0 vs. F1-F4, suggesting potential utility as markers of early
fibrogenesis. In contrast, miR-142-3p was significantly elevated in F34 compared to F0- F2, suggesting its use as a marker of severe fibrosis/
cirrhosis in CF.
Conclusions: Our study has identified several serum miRNAs with
potential to diagnose liver disease, detect fibrogenesis and monitor
fibrosis progression in children with CF. Diagnostic panels using
combinations of these miRNAs require validation in larger cohorts.
LBP-513
A Notch receptor-selective Jagged1 mutation causes an Alagille
syndrome phenotype in mice
E.R. Andersson1. 1Karolinska Institutet, Huddinge, Sweden
E-mail: emma.andersson@ki.se
Background and Aims: Alagille syndrome is a rare multi-organ
genetic disease caused by mutations in the Notch ligand JAGGED1
(JAG1) or more seldom in the receptor NOTCH2. While the genetics of
the disease are established, the molecular consequences of specific
JAG1 mutations are unclear. The aim of this study was to derive a
novel mouse model for Alagille syndrome to unravel disease-causing
molecular principles.
Methods: Jagged1+/Ndr (H268Q; a.k.a. Nodder) mice were outbred to
generate a mouse model for Alagille syndrome. Transcriptome
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analysis of Jag1Ndr/Ndr and Alagille patient liver samples, crossreferenced to the Human Protein Atlas, was used to identify
commonly dysregulated pathways and novel biliary markers.
Species-specific transcriptome separation, ligand-receptor interaction assays and Notch reporter assays were used to measure the
ability of Jag1Ndr to bind and activate specific Notch receptors.
Results: The Jag1Ndr/Ndr mouse faithfully recapitulates Alagille
syndrome, including pathologies in the eye, heart and liver. The
liver pathology is caused by dysregulation of morphogenesis rather
than differentiation and is accompanied by aberrant cell polarity.
Whole transcriptome sequencing identified dysregulation of known
and novel biliary cell polarity genes, including SPP1 and CFTR. At the
molecular level, Jag1Ndr induces a hypomorphic Notch signaling
response and loss of the ability to interact with and activate specific
Notch receptors; Jag1Ndr is only able to bind Notch2, while there is
strongly reduced or no binding via Notch3 and Notch1.

Conclusions: In conclusion, the Jagged1Ndr mutation induces
hypomorphic Notch signaling via receptor-selectivity, leading to
the acquisition of pathological features typical for Alagille syndrome.
LBP-514
Baseline neutrophil to lymphocyte ratio can identify favourable
corticosteroid response in alcoholic hepatitis
E. Forrest1, N. Storey2, S. Rohit3, D. Shawcross4, A. McCune5,
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Royal Infirmary; 2Medicine, University of Glasgow, Glasgow; 3Liver Unit,
Royal Infirmary of Edinburgh, Edinburgh; 4Liver Unit, King’s College
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Background and Aims: Corticosteroid response in alcoholic hepatitis
is based upon measures of serum bilirubin change after a week of
treatment such as the Lille Score. This exposes many patients to a
futile course of treatment with risk of complication such as sepsis.
The neutrophil to lymphocyte ratio (NLR) has been used to define
prognosis in a variety of illnesses including liver disease. This study
aimed to assess the role of NLR in prognosis and corticosteroid
effectiveness in alcoholic hepatitis.
Methods: Patients from the STOPAH trial were studied. As lymphocyte count was not part of the original dataset, data for the NLR had to
be obtained retrospectively. Area under the receiver operating curve
(AUROC) and Kaplan-Meier analysis was performed relative to 90-day
outcome. In the assessment of corticosteroid treatment, patients who
initially presented with sepsis or gastrointestinal bleeding (GIB) were
excluded.
Results: Pre-treatment NLR values were available for 630 patients:
113 presented with either sepsis or GIB. The AUROC for NLR was 0.667
(95% CI 0.629, 0.704) when applied to all patients. The optimal cutpoint was 5 (Youden Index (J) 0.261) with 90-day survival for NLR < 5
being 85.5% and NLR ≥ 5 being 67.3% ( p < 0.0001: χ230.43). For
patients with NLR < 5 (48% of patients) there was no effect of
prednisolone treatment upon outcome ( p = 0.551: χ2 0.352). For
patients with NLR ≥ 5 treated with prednisolone a cut-point of 8 was
identified to identify 90-day response (J = 0.326). Patients with an
NLR > 8 (23% of patients) did not show any benefit from prednisolone
treatment (p = 0.892; χ2 4.532). However a NLR between 5 and 8 (29%
of patients) was associated with a prednisolone response: ( p = 0.007;
χ2 7.322). There was a weak correlation of the NLR with Lille Score (r =
0.187; p = 0.02). Patients with acute kidney injury had a higher
baseline NLR (8.2 ± 0.6 cf 5.6 ± 0.2: p < 0.0001).There was no association with development of sepsis.
A strategy whereby NLR < 5 and NLR > 8 patients were not treated and
only NLR 5–8 patients were treated with prednisolone would yield
90-day survival of NLR < 5: 88.1%; NLR 5–8: 84.6%; NLR > 8: 57.4% ( p <
0.0001; χ2 28.696).
Conclusions: These results indicate that baseline NLR can identify
patients likely to respond to prednisolone without the need for a 7
day trial of treatment. Further elaboration of this predictive ability
will allow more effective targeted treatment of alcoholic hepatitis.
LBP-515
Establishing the foundation for a novel, first-in-class, fatty acid
synthase inhibitor, TVB-2640, for the treatment of NASH
G. Duke1, A.S. Wagman1, D. Buckley1, W. McCulloch1, G. Kemble1. 13-V
BIOSCIENCES, INC, Menlo Park, United States
E-mail: george.kemble@3vbio.com
Background and Aims: Increased hepatic de novo lipogenesis (DNL)
drives liver fat deposits and inflammation in non-alcoholic fatty liver
disease and plays a role in developing non-alcoholic steatohepatitis
(NASH). Targeting fatty acid synthase (FASN), a key enzyme of DNL,
could treat liver diseases. We have reported that FASN inhibition
prevents diet induced liver steatosis in mice and blunts inflammatory
responses. A clinical trial of TVB-2640, an oral, selective FASN
inhibitor, in >140 cancer patients showed this drug was generally well
tolerated, absorbed efficiently through the gut and inhibited DNL in
the skin.
The first aim of this work was to determine whether FASN inhibition
reverses diet induced liver damage. Second, evaluate using pharmacology models whether TVB-2640 inhibits hepatic DNL at lower
doses than those used in cancer patients. Achieving these aims
provides the foundation for chronic FASN-inhibitor therapy in NASH.
Methods: C57/BL6 mice were given a high fat/sugar diet (HFSD) for
22 weeks and liver damage was confirmed at necropsy. Additional
cohorts continued on HFSD for another 60 days and were given daily
oral doses of TVB-3664 (closely related to TVB-2640) or vehicle alone
before sacrifice.
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Results: Severe liver steatosis was evident in HFSD mice prior to
dosing; 60 additional days of HFSD without drug further damaged
the liver resulting in ballooned hepatocytes, necrosis and inflammation. In contrast, animals that received daily, oral doses of TVB3664 were significantly improved compared to pre-treatment or
vehicle-control groups; many of the drug-treated animals had livers
that were nearly indistinguishable from those of normal, non-obese
mice.
Doses of TVB-2640 used in cancer patients inhibited 80–90% of
DNL in the skin; a degree of suppression far in excess of that
expected to be necessary for NASH therapy. In addition, 3-10X
more TVB-2640 distributed to the liver of animals compared to
skin; therefore doses 15-50X lower than those used in cancer
patients could provide effective inhibition of hepatic DNL for NASH.
The lowest dose of TVB-3664 evaluated in mice (3 mg/kg) was
effective and correlated to a dose of TVB-2640 several-fold below
that used for cancer.
Conclusions: These results support TVB-2640 as a potential chronic
treatment for NASH. Ongoing murine studies will determine the
impact of FASN inhibition on reversal of pre-existing hepatic fibrosis.
A clinical-pharmacology study is underway to confirm low doses of
TVB-2640 inhibit hepatic DNL in humans.

Platelet count and APRI showed an AUROC of 0.76 (95% CI: 0.68–0.83)
and 0.71 (95% CI: 0.63–0.80), respectively.
Conclusions: MBT non-invasively detects CSPH with high sensitivity
and specificity, and may serve as a useful tool in the stratification of
patients with compensated NASH cirrhosis at point-of-care.

LBP-516
13C-Methacetin Breath Test accurately assesses clinically
significant portal hypertension in patients with
NASH cirrhosis
Y. Ilan1, S.A. Harrison2, P.G. Traber3, N.P. Chalasani4, G. Garcia-Tsao5.
1
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Center, San Antonio, TX; 3Galectin Therapeutics, Norcross, GA; 4Indiana
University School of Medicine, Indianapolis, IN; 5Yale University School
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E-mail: GilG@exalenz.com

Background and Aims: Acute-on-chronic liver failure (ACLF) is
characterized by rapid deterioration of liver function and organ
failure. Immunoparesis and susceptibility to infections often precipitate this syndrome. We characterized events triggering immune
dysfunction in monocytes within the alcoholic liver disease
spectrum.
Methods: We evaluated the frequency of monocyte subsets, their
intracellular IL-10 production, surface HLA-DR expression, and
phagocytic and oxidative burst capacity in patients with decompensated alcoholic cirrhosis, alcoholic hepatitis and ACLF. We then
performed RNA sequencing of patient-derived CD14+ monocytes,
either immediately or after 12-hour culture in the presence or
absence of plasma from ACLF patients. In this in vitro model of ACLF
induction in CD14+ monocytes we characterized the early molecular,
immunological and functional changes.
Results: Besides a redistribution of monocyte subset composition,
ACLF patient-derived monocytes featured elevated frequencies of IL10-producing cells, reduced HLA-DR expression and impaired
phagocytic- and oxidative burst capacity. RNA sequencing showed
reprogramming of ACLF monocytes from a pro-inflammatory to an
immunosuppressive phenotype characterized by upregulation of
IL10, MERTK, CCL22, IL4R, CD36, MARCO and CD163, with a switch
from glycolytic to fatty acid metabolism. Culturing healthy monocytes in the presence of ACLF plasma blunted their phagocytic
capacity and triggered a gene expression profile comparable to ACLF
patients associated with upregulation of IL-10 and MERTK, and
downregulation of TNFalpha, IL6 and IL8 and the metabolic genes
PGK1 and ENO2. Conversely, culturing ACLF monocytes in normal
plasma restored their phagocytic capacity. Finally, plasma IL-10 levels
correlated with patient survival.
Conclusions: In this study we combined gene expression profiles
with a systems biology approach to characterize immune dysfunction
of monocytes in ACLF. CD14+ monocyte subsets featured an
immunosuppressive and defective glycolytic profile which could be
mimicked by culturing healthy monocytes in the presence of ACLF
patient plasma. Furthermore, our data implicate a role for IL-10
signaling pathways in triggering monocyte dysfunction which may
open new avenues for therapeutic targeting.

Background and Aims: Determining prognosis for patients with
compensated NASH cirrhosis using noninvasive tools is a significant
unmet need. Sub-staging of compensated cirrhosis is based on the
presence (or absence) of clinically significant portal hypertension
(CSPH), as defined by a hepatic venous pressure gradient ≥10 mmHg,
which is the main predictor of decompensation. However, measurement of HVPG is invasive and not used routinely. The 13C-methacetin
breath test (MBT) is a non-invasive, non-operator dependent, realtime molecular correlation spectroscopy assay that measures the
abundance of 13CO2 produced by hepatic cytochrome p450 metabolism of ingested non-radioactive 13C isotope-labeled methacetin in
expired breath, using the Exalenz BreathID© MCS System. MBT has
been shown to assess the degree of liver function in patients with
cirrhosis and has been shown to correlate with HVPG in mostly viral
cirrhosis.
The aim is to investigate the correlation of MBT with HVPG in patients
with biopsy-proven compensated NASH cirrhosis.
Methods: Baseline data was collected from NASH patients screened
for the Galectin Therapeutics Phase II clinical trial (NCT02462967)
evaluating GR-MD-02 who underwent MBT and HVPG measurement
within 19 (±14) days from each other with an average HVPG of 11.3
(±4.6) mmHg. All patients had cirrhosis and had never had ascites,
variceal hemorrhage or encephalopathy. Demographic information,
MBT, HVPG results, liver stiffness and lab tests, were collected and
analyzed by logistic regression modeling.
Results: Analysis was conducted on 155 patients (53 males; 34%)
with 91 (59%) having CSPH. Average age was 58.3 (±8.7) years, with
average BMI 34.9 (±6.6) kg/m2. MBT-derived model detected CSPH
with an AUROC of 0.83 (95% CI: 0.77–0.90). Selecting two cutoff
points in the model with 85% sensitivity and 85% specificity, CSPH
could be ruled in or ruled out in 73.5% of these patients with 89% PPV
and 80% NPV, resulting in an AUROC of 0.89 (95% CI: 0.82–0.95). Liver
Stiffness as measured by Transient Elastography was available for 120
of the patients and resulted in an AUROC of 0.71 (95% CI: 0.61–0.80).
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Monocytes exhibit an immune and metabolic reprogramming
during acute-on-chronic-liver-failure
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Therapeutic vaccination of chronic hepatitis B patients with
ABX203 (NASVAC) to prevent relapse after stopping NUCs:
contrasting timing rebound between tenofovir and entecavir
H. Wedemeyer1, A.J. Hui2, W. Sukeepaisarnjaroen3, P. Tangkijvanich4,
W.W. Su5, G.E.G. Nieto6, P. Gineste7, J. Nitcheu7, S. Crabé7, S. Stepien8,
M. Cornberg1, C. Trépo9. 1Dept. of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover, Germany; 2Alice Ho
Miu Ling Nethersole Hospital, Hong Kong, China; 3Khon Kaen University,
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France
E-mail: paul.gineste@abivax.com
Background and Aims: Conceptually, therapeutic vaccination should
boost immune responses to control HBV infection. ABX203 (developed as NASVAC by CIGB, Cuba) is a new vaccine formulation
combining HBV surface and core antigens which is administered
intranasally during priming followed by subcutaneous/intranasal
boosting. ABX203/NASVAC has shown superior efficacy compared
with PEG-IFNα in first line therapy of chronic hepatitis B. We here
evaluated if ABX203 vaccination of HBeAg(-) chronic hepatitis B
patients would prevent relapse after stopping antiviral therapy with
nucleos(t)ides analogues (NA).

administrations] (n = 184) vs. treatment with NA only (n = 92). After
24 weeks, NA therapy was stopped in all patients. Follow-up was 24
weeks or until NA retreatment. The primary end-point of the study
was the percentage of subjects who maintained HBV-DNA levels
<40 IU/ml 24 weeks after stopping NA.
Results: Patients (mean age 50 years, previous NA therapy of 4.78 ±
2.37 years) were mainly Asian (94%), male (72%) and 57% had HBsAg
levels of >1000 IU/ml at baseline. ABX203 vaccination was safe and
well tolerated with only 2.2% SAEs in both treatment arms (not drugrelated). The primary endpoint was reached by 6.9% of vaccinated
patients and 11.7% of those receiving NA only ( p = 0.20). Similarly,
there were no differences between the study groups in the
percentage of patients with normal ALT and AST values (74% vs.
80%), HBV-DNA <2000 IU/ml with ALT <2xULN (31% vs. 41%) and
HBsAg declines. Humoral immune responses were not induced by
ABX203. Strikingly, however, viral rebound (HBV-DNA >2000 IU/ml)
occurred much earlier in patients treated with tenofovir (>70% by
week 12) vs. entecavir (<10% by week 12), irrespective of ABX203
treatment (figures) and without impacting outcomes.
Conclusions: This by far largest prospective randomized HBV
therapeutic vaccine study and also the largest prospective NA-stop
study showed that ABX203 did not prevent viral relapse after
stopping NA. It revealed unexpected relapse timing difference
between tenofovir and entecavir. Future studies need to investigate
if alternative vaccine regimens (e.g. vaccination after stopping NA)
may induce off-NA-therapy viral control.
LBP-519
A phase 2 study exploring once daily dosing of ritonavir boosted
lonafarnib for the treatment of chronic delta hepatitis – end of
study results from the LOWR HDV-3 study
C. Koh1, P. Surana2, T. Han2, N. Fryzek2, D. Kapuria2, O. Etzion2,
V. Takyar2, Y. Rotman2, R. Canales2, H. Dahari3, C. Yurdaydin4,
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Methods: 276 HBeAg(-) non-cirrhotic patients who had been treated
for at least 2 years with NA and who were HBV-DNA negative with
normal ALT levels were randomized to continue NA therapy 24 weeks
in combination with ABX203 [ priming 5 intranasal administrations
every 2nd week followed by 5 intranasal/subcutaneous booster

Background and Aims: Interferon therapy for chronic delta (HDV)
hepatitis infection is unsatisfactory. The prenylation inhibitor
lonafarnib (LNF) has proven anti-HDV activity in early phase clinical
trials. In a novel phase 2a clinical trial, we evaluated the antiviral
effects and safety of once daily ritonavir (RTV) boosted LNF therapy in
patients with chronic HDV.
Methods: 21 HDV patients were randomized in this double-blinded,
placebo-controlled study into one of six groups: LNF 50/75/100 mg +
RTV 100 mg once daily for 24 weeks (12 patients) or 12 weeks of
placebo followed by LNF 50/75/100 mg + RTV 100 mg once daily for
12 weeks (9 patients). Patients were placed on hepatitis B nucleoside
analogue therapy prior to starting therapy. Serial assessments of
safety parameters, liver tests, pharmacokinetics, and virologic (HDV
RNA (lower limit of quantification = 14 IU/mL) and HBV DNA) markers
were obtained.
Results: In this completed study, patients were mostly male (61%)
with a median age of 40 years and included Asian (50%), Caucasian
(45%) and African (5%) subjects. Median baseline evaluations
included: ALT (62 IU/mL), AST (43 IU/mL), Fibroscan (7.9 kPa), HBV
DNA (<21 IU/mL) and log HDV RNA (4.58 IU/mL). There were no
differences in baseline parameters between groups. After 12 weeks of
therapy, the median log HDV RNA decline from baseline was
1.60 log IU/mL (LNF 50 mg), 1.33 (LNF 75 mg) and 0.83 (LNF
100 mg) ( p = 0.001). In subjects treated for 24 weeks, HDV RNA
levels significantly differed from placebo ( p = 0.04). During the study
6 achieved >/ = 2 log decline in HDV RNA; HDV RNA levels became
undetectable in one subject, <14 IU/ml in three subjects, and <250 IU/
mL in two subjects with ALT normalization in 4 of 6 subjects (66%).
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Median ALT levels at nadir HDV RNA compared to baseline
significantly declined by 23 IU/mL (IQR = −50,−4 IU/mL, p = 0.007)
with 47% of subjects achieving ALT normalization. LNF serum
concentrations correlated with RTV levels (R = 0.45, p < 0.0001).
Adverse events were mild to moderate and included nausea,
vomiting, dyspepsia, anorexia, diarrhea, and weight loss. There
were no treatment discontinuations for adverse events.
Conclusions: The all-oral combination of once-daily ritonavir
boosted lonafarnib was safe and tolerable in patients for up to 6
months of therapy and demonstrated antiviral activity. Long-term
administration of prenylation inhibitors beyond 6 months of therapy
may result in continued anti-HDV activity with possible viral
clearance.
LBP-520
Comparison between Li-ALS and Molecular Adsorbents
Recirculating System (MARS) for the treatment of acute liver
failure in pigs:a randomized controlled study
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Background and Aims: Non-bioartificial liver has become an
effective and practical treatment method of liver failure. The
optimal combination of blood purification technologies in order to
maximize removal of hazardous substances and replace liver
function is the key of the enhancement of efficacy. Recently, we
have developed a novel blood purification system, named Li’s
artificial liver system (Li-ALS), which couples low-volume plasma
exchange with plasma filtration adsorption. Preliminary results of
animal experiments show that, Li-ALS not only effectively remove
the toxins and inflammatory cytokines, but also supplement
coagulation factors to correct coagulopathy, which significantly
prolong the survival time of liver failure animals. This study aims to
carry out a comparative study of the efficacy of Li-ALS and MARS
using acute liver failure pigs.
Methods: Twenty-four male chinese experimental miniature pigs
weighing 23–30 kg were used for the experiment. ALF was induced
with D-galactosamine thorough the external jugular venous
catheter without anesthesia. At 36 h after D-galactosamine injection, the experimental animals were randomly divided into three
groups: the ALF control group (n = 8), MARS treatment group (n = 8),
Li-ALS treatment group (n = 8), beginning 6 hours therapeutic
intervention.
Results: The mean survival time of three groups was 61.6 ± 2.1 hours,
73.5 ± 2.2 hours, 89.1 ± 3.8 hours. Li-ALS therapy significantly correct
the coagulopathy of ALF animals by reducing the prothrombin time
and increasing fibrinogen levels; MARS treatment did not improve
the coagulation. Liver enzyme, bilirubin, bile acid and blood ammonia
levels were both decreased significantly after Li-ALS and MARS
treatment. Li-ALS can effectively remove the elevated TNF-α, TGF-β1,
Ang-II ,while retaining HGF in the serum.. A higher hepatocyte
regeneration index and less inflammation was also observed in the LiALS group.
Conclusions: Li-ALS and MARS treatment, which significantly
prolong the survival time of ALF animals, are both effective in the
treatment of acute liver failure animals. Li-ALS are more effective than
MARS in the treatment of acute liver failure animals.
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Background and Aims: Non-alcoholic fatty liver disease and its more
severe form non-alcoholic steatohepatitis (NASH) are considered the
hepatic manifestation of the metabolic syndrome and are strongly
associated with obesity, diabetes and insulin resistance. Here we
investigated the effects of dual acting Glucagon/GLP-1 receptor
agonist ZP2929 on metabolic parameters and development of liver
disease in a diet-induced obese (DIO)-NASH mouse model.
Methods: Male C57Bl/6 mice were kept on a diet high in trans-fat
(40%), sucrose (20%) and cholesterol (2%) for 29 weeks before study
start and maintained on the diet throughout the treatment period.
The mice (n = 12/group) were treated, sc, bid for 8 weeks with ZP2929
(0.025 and 0.05 mg/kg, with up-titration to final doses of 0.05 and
0.075 mg/kg, respectively after 3 weeks of treatment). Reference
compound liraglutide (lira) was up-titrated by 0.05 mg/kg daily for
the initial days of dosing until reaching target dose of 0.2 mg/kg. A
group of mice was food restricted to elicit a similar degree of calorie
intake as that observed in ZP2929 high dose group. Metabolic
endpoints were assessed: body weight (BW), plasma levels of
alanine/aspartate aminotransferase (ALT/AST), liver lipid content
(triglyceride (TG) and total cholesterol (TC)) and body composition
(EchoMRI). A liver biopsy was obtained for histological assessment of
the clinically derived NAFLD Activity Score (NAS) (steatosis, inflammation, ballooning degeneration) and fibrosis stage.
Results: Treatment with ZP2929 and lira significantly reduced BW as
compared to vehicle controls. Interestingly, ZP2929 (high dose)
induced greater BW loss compared to the corresponding pair-fed
group. In addition, ZP2929 significantly reduced adiposity, ALT (U/L,
low dose: 39.3 ± 3.1; high dose: 35.7 ± 1.7; lira: 43.3 ± 12.8 vs. vehicle
148.8±10.1, ***p < 0.001) and AST levels, as well as hepatic TG and TC
content. Importantly, ZP2929 treatment significantly improved each
individual component of the NAS score resulting in a significant
reduction in the total NAS score (low dose: 2.09±0.25; high dose: 1.42
± 0.23; lira: 3.17 ± 0.41 vs. vehicle 5.33 ± 0.22, ***p < 0.001). The
fibrosis stage remained unchanged from the baseline levels in all
animals at study end.
Conclusions: Treatment with ZP2929 caused a significant improvement in the metabolic parameters concomitant with improvements
in steatosis, inflammation, ballooning, and NAS. We conclude that a
glucagon/GLP-1 dual agonist may offer an attractive treatment option
for patients with NASH.
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Efficacy and safety of Glecaprevir/Pibrentasvir in patients coinfected with hepatitis C virus and human immunodeficiency
virus-1: the EXPEDITION-2 Study
J. Rockstroh1, K. Lacombe2, R.M. Viani3, C. Orkin4, D. Wyles5,
A. Luetkemeyer6, R. Soto-Malave7, R. Flisiak8, S. Bhagani9,
K.E. Sherman10, T. Shimonova11, P. Ruane12, J. Sasadeusz13, J. Slim14,
Z. Zhang3, T.I. Ng3, R. Trinh3, M. Sulkowski15. 1Universitätsklinikum
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Background and Aims: Pangenotypic, once-daily glecaprevir (identified by AbbVie and Enanta) co-formulated with pibrentasvir (G/P)
has demonstrated high rates of sustained virologic response (HCV
RNA < lower limit of quantification [LLOQ]) at 12 weeks posttreatment (SVR12) in patients with hepatitis C virus (HCV) genotype
(GT) 1-6 infection. This phase 3 study evaluated the efficacy and
safety of G/P in patients with chronic HCV GT1–6 infection and HIV-1
co-infection, including patients with compensated cirrhosis.
Methods: EXPEDITION-2 (NCT02738138) is a phase 3, multicenter,
open-label study evaluating G/P (300 mg/120 mg) treatment in HCV/
HIV-1 co-infected adults without or with compensated cirrhosis for 8
or 12 weeks, respectively. Patients were either HCV treatment-naïve
or experienced with interferon (IFN), pegylated IFN ± ribavirin, or
sofosbuvir + ribavirin ± pegylated IFN. GT3 treatment-experienced
patients were excluded. The primary endpoint was the proportion
of patients with SVR12.
Results: In total, 153 patients were enrolled, including 16 (10%) with
cirrhosis. Baseline demographics are shown in Table 1. Rates of
response at post-treatment week 4 (SVR4) were 98.7% (151/153, 95% CI
95.4–99.6). One patient with GT3a infection and cirrhosis had ontreatment virologic failure at treatment week 8. The most common
adverse events (AEs) were fatigue (18/153; 12%) and nausea (13/153;
9%). Three patients (2%) had serious AEs, both unrelated to G/P. One
patient with cirrhosis had serious AEs of cerebrovascular accident and
cerebral hemorrhage on Day 23 that led to treatment discontinuation;
this patient had HCV RNA <LLOQ at last visit. All patients maintained
HIV-1 suppression (<200 copies/mL) during treatment. There were no
grade 4 or higher laboratory abnormalities (Table 2).
Table 1: Baseline Demographics and Disease Characteristics

Characteristic

Without Cirrhosis
8 Weeks
N = 137

With Cirrhosis
12 Weeks
N = 16

113 (83)
84/12/22/16/0/3
45 (23–74)

15 (94)
10/1/4/1/0/0
50 (35–62)

103 (77)
24 (18)
26 (19)
23 (17)
3 (2)
6.2 (4.0–7.4)

15 (94)
1 (6)
2 (13)
2 (13)
0
6.1 (4.4–7.0)

9/137 (7)
39 (29)
62 (45)
27 (20)
92 (67)

0
6 (38)
5 (31)
5 (31)
9 (56)

Male, n (%)
Genotype 1/2/3/4/5/6, n
Age, median (range), years
Race, n (%)*
White
Black
HCV treatment-experienced
Interferon-based
Sofosbuvir-based
HCV RNA, median (range), log10
IU/milliliter
Antiretroviral therapy-naive
Raltegravir anchor ARV, n (%)
Dolutegravir anchor ARV, n (%)
Rilpivirine anchor ARV, n (%)
CD4+ cell count ≥500
cells/mm3, n (%)
*Race was self-reported

Table 2: Laboratory Abnormalities*

Event, n (%)
ALT, grade ≥3 (>5 × ULN)
AST, grade ≥3 (>5 × ULN)
Total bilirubin, grade ≥3 (>3 × ULN)
*Grade must be more extreme than baseline

Without
Cirrhosis
8 Weeks
N = 137

With
Cirrhosis
12 Weeks
N = 16

0
0
1 (0.7)

0
0
0

Conclusions: G/P for 8 weeks in non-cirrhotic and 12 weeks in
cirrhotic patients is a well-tolerated treatment for HCV/HIV-1 coinfection with high SVR4 rates to date, regardless of baseline HCV
RNA or prior IFN or sofosbuvir treatment experience. Full SVR12 rates
and available data on baseline NS3 and NS5A polymorphisms will be
presented.
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A reduction in the hepatic venous pressure gradient (HVPG)
prevents clinical outcomes in compensated and decompensated
cirrhosis: a meta-analysis
L. Turco1, C. Villanueva2, V. La Mura3, J.C. Garcia-Pagan4, T. Reiberger5,
J. Genesca6, R.J. Groszmann7, B.C. Sharma8, C. Merkel9, C. Bureau10,
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Medical University of Vienna, Vienna, Austria; 6Liver Unit, Liver Disease
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Background and Aims: Cirrhosis consists of two distinct prognostic
stages, compensated and decompensated. A reduction in HVPG by
pharmacological therapy has been shown to decrease variceal
hemorrhage (VH) and death in a meta-analysis of several studies
(D’Amico, Gastroenterology 2006). Because these studies combined
compensated and decompensated patients, we aimed to determine
whether HVPG reductions are equally predictive of outcomes in these
two different stages.
Methods: Since data could not be extracted from published studies,
we obtained data from investigators of 15 studies that assessed HVPG
response in the setting of trials of primary ( patients without prior
VH) or secondary ( patients with VH) prophylaxis in which patients
received non-selective beta-blockers as main therapy and for whom
clinically relevant outcomes were available. We used history or
presence of ascites as the event defining cirrhosis decompensation.
Results: Data from 1,113 unique patients was obtained. Metaanalyses were performed separately for those with and without
ascites. Except for 120 patients (11%) in whom response was defined
as a HVPG decrease >10% or to <12 mmHg, in all others HVPG
response was defined as a decrease to <12 mmHg or >20% from
baseline.
a. Patients without ascites (“compensated”, n = 661): HVPG
responders (50%) had a significantly lower rate of events (ascites,
VH or encephalopathy) than nonresponders (Figure, upper panel)
with significant heterogeneity ( p = 0.05) that disappeared after
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Figure: (abstract: LBP-523)
stratifying by type of trial ( primary vs. secondary prophylaxis).
Death/transplant rates were lower among responders (OR 0.49 [95%
CI 0.33–0.72]).
b. Patients with ascites (“decompensated”, n = 452) HVPG responders (42%) had a significantly lower rate of events (VH, refractory
ascites, spontaneous bacterial peritonitis or hepatorenal syndrome)
than non-responders, without significant heterogeneity. Death/
transplant rates were lower among responders (OR (0.26 [95% CI
0.17–0.41).
Conclusions: This study demonstrates, for the first time, that HVPG
responders are less likely to develop clinically relevant outcomes in
both patients with and without ascites
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Severe periodontitis predicts higher cirrhosis mortality
L.L. Grønkjær1, P. Holmstrup2, S. Schou3, P. Jepsen1,4, H. Vilstrup1.
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Background and Aims: Periodontitis is prevalent in patients with
cirrhosis and may lead to systemic infections which are strong risk
factors for the patients’ high morbidity and mortality. Our aim was to
determine the association of periodontitis with all-cause and
cirrhosis-related mortality in a prospective cohort study.
Methods: A total of 184 patients were enrolled consecutively and
followed for one year. Blood samples, sociodemographics, and
disease-related data were collected, and a detailed clinical oral
examination was performed. Severe periodontitis was defined by
standard criteria comprising 2 or more sites with clinical attachment
level of 6 mm or more on different teeth and 1 or more sites with
probing depth of 5 mm or more. All-cause and cirrhosis-related
mortality was recorded. The association of periodontitis with
mortality were explored by Kaplan-Meier survival plots and Cox
proportional hazards regression adjusted for age, gender, cirrhosis
etiology, Child-Pugh score, Model of End-Stage Liver Disease score,
smoker status, present alcohol use, comorbidity, and nutritional risk
score.
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Results: The total follow-up time was 74,197 days. At study entry, 44%
of the patients had severe periodontitis. Nearly half of the patients
died during follow-up. Severe periodontitis was associated with
higher all-cause mortality (crude hazard ratio (HR) 1.56, 95%
confidence intervals (CI) 1.06–2.54 and adjusted HR 1.45, 95% CI
0.79–2.45). Severe periodontitis was even stronger associated with
higher cirrhosis-related mortality (crude HR 2.19, 95% CI 1.07–4.50
and adjusted HR 2.29, 95% CI 1.04–4.99) (Figure 1).

recipient group (median 45.5 years, range 23–61), and other risk
factor group (median 51.5 years, range 12–65), ( p < 0.001). There
were less patients with cirrhosis in the perinatal risk group (8.1%, 10/
123) compared to the IV drug abuse group, blood transfusion risk
group and other risk factor group, respectively (36.0%, 205/570;
32.1%, 81/252; 30.0%, 42/140) ( p < 0.001), but this may be related to
time as the majority of patients with perinatal exposure are less than
33 years (106/123, 86%) at time of data analysis, whereas (10/17, 59%)
above the age of 33 years have developed cirrhosis, suggesting that
this group may be at particular risk in time.
Conclusions: The main route of HCV infection in young people (<18
years) in the UK is IV drug abuse with serious long-term liver disease
developing in 33%. Detection of HCV should be aimed at relevant risk
groups and anti-viral therapy should be made available in childhood
to prevent long-term liver disease and spread of HCV.
LBP-526
Safety, tolerability and treatment effectiveness of chronic
hepatitis B patients with pradefovir: a phase 1b multiple
ascending dose study
L. Jingrui1, N. Junqi1, D. Yanhua1, X. Ning2, Z. Xiaoxue1, L. Xiaojiao1.
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Conclusions: The presence of severe periodontitis predicted higher
all-cause mortality ascribable mainly to cirrhosis-related mortality.
Periodontitis may act as a persistent source of oral bacterial
translocation causing systemic low-grade inflammation and more
cirrhosis complications. Our findings may motivate intervention
trials on the effect of periodontitis treatment in patients with
cirrhosis.
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Epidemiology of hepatitis C infection in children and young
people in the UK
L. Modin1, A. Arshad1, B. Wilkes2, W. Irving2, J. Benselin2, C. Lloyd1,
D. Kelly1. 1Liver, Birmingham Children’s Hospital, Birmingham; 2HCV
Research UK, Queen’s Medical Centre, Nottingham, United Kingdom
E-mail: line.modin@bch.nhs.uk
Background and Aims: To describe the mode of infection, genotype,
and long-term liver damage of chronic hepatitis C (CHC) in a UK
cohort with childhood acquired hepatitis C virus infection (HCV).
Methods: Retrospective review of patients with acquired HCV
infection in childhood. Data for patients with an estimated age at
first HCV infection between 0–18 years were requested from a
national clinical database (HCV Research UK) covering 43 adults and 7
paediatric centres. Data on demographics and virology were collected
between July 2012 and October 2016.
Results: Overall, 1,080 patients, 777 (72%) males, were included. Data
expressed as median (range) age of infection in years. The most
prevalent mode of infection was recorded as intravenous (IV) drug
abuse: 567 (16 (10–17)). Blood products: 252 (11 (0–17)). Perinatal
exposure: 123 (0 (0–1)). Other risk factors: 138 (15 (0–18)). The
genotype (G) was recorded in 948 G1: 533 (56%), G2: 51 (5%), G3: 335
(35%), G4: 27 (3%), G5: 1 (0.1%), mixed: 1 (0.1%).
Liver disease was found in 361 patients (33%) with cirrhosis in 274
(25%); hepatocellular carcinoma (HCC) in 55 (5%); and liver
transplantation (LTx) performed in 48 (4.4%), 17/48 had HCC.
Overall, there was no statistical difference in the time to development
of cirrhosis between risk groups ( p = 0.79) (median 33yrs, range 1–
53). However, patients with perinatal exposure (10/123) developed
cirrhosis at an earlier age (median 36 years, range 17–53) compared
to the IV drug group (median 48.5 years, range 33–68), blood

Background and Aims: Chronic hepatitis B(CHB) is one of the most
important infectious disease, with approximately 370 million people
infected. Several foregoing studies have reported that high serum
hepatitis B virus (HBV) DNA levels are associated with an increasing
risk of disease progression. Continuous oral anti-virus treatment with
nucleot(s)ide analogue(NUC) has been recommended as first-line
therapy currently such as entecavir (ETV),tenofovie, and adefovir
dipivoxil. In the present study, we report a phase 1b multiple
ascending study to evaluate the safety, tolerability, and treatment
effectiveness of a novel anti-virus NUC Pradefovir ,which is the
prodrug of adfovir dipivoxil.
Methods: Five cohorts (30, 60, 75, 90, 120 mg) of 10 eligible patients
each were randomized to treatment with paradefovir or tenofovir or
adefovir dipivoxil (6:2:2) for 28 days. Pradefovir was administered
orally in tablet form once a day ranging from 30 to 120 mg.
Results: Pradefovir was safe and generally well tolerated in all five
cohorts. The most common adverse events were elevated transaminase, nausea, ventosity and decreased cholinesterase . Adverse events
were generally mild and transient without associated serious adverse
events were reported. Treatment with pradefovir resulted in rapid
and dose-dependent reductions in plasma HBV DNA. Among the five
group of pradefovir, viro-logic effect was greatest in the patients of
receiving 120 mg a day, and second large in the 90 mg group. The
maximal HBV DNA reduction of the two groups were −3.40 log 10 IU/
ml and −3.39 log 10 IU/ml from baseline, observed at the end of the
treatment, indicating sustained viral suppression over the entire
dosing period. Compared with the positive control groups, the antivirus effects of the two groups (90 and 120 mg) were a bit better than
the tenofovir group (−3.29 log 10 IU/ml) and better than the adefovir
group (−2.37 log 10 IU/ml). In view of the results above, the viro-logic
effect of the two group (120 and 90 mg) were comparable, but it
seemed that there were more adverse events in the 120 mg group and
one subjects was stopped the treatment and considered intolerance
because of the Grade 2 nausea.
Conclusions: Pradefovir is a potent anti-virus NUC. The phase 1b
research suggested that it is safe, tolerate and effective when oral
dose pradefovir ranging from 30 to 120 mg in the first time. The virologic effect of 90 and 120 mg groups were a bit better than the
tenofovir group.
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Effect of obeticholic acid treatment in patients with primary
biliary cholangitis on categorical shifts in GLOBE score
M.H. Harms1, W.J. Lammers1, B.E. Hansen1,2, M. Mayo3, A. Parés4,
E.S. Malecha5, R. Pencek5, L. MacConell5. 1Department of
Gastroenterology and Hepatology, Erasmus University Medical Center,
Rotterdam, The Netherlands; 2Toronto Centre for Liver Disease, Toronto
General Hospital, Toronto, Canada; 3UT Southwestern Medical Center,
Dallas, United States; 4Hospital Clinic, University of Barcelona,
Barcelona, Spain; 5Intercept Pharmaceuticals, Inc., San Diego, United
States
E-mail: Elizabeth.Malecha@InterceptPharma.com
Background and Aims: The Global PBC Study Group have developed
and validated the GLOBE score: a prognostic algorithm (calculated
from: age, ALP, total bilirubin, platelets and albumin) to predict risk of
liver transplantation and all-cause mortality (www.globalpbc.com).
A GLOBE score ≤0.3 is associated with a liver transplant-free survival
similar to that of a sex and age matched normal population, whereas a
GLOBE score >0.3 is associated with significantly diminished liver
transplant-free survival. POISE was a placebo-controlled, doubleblind, 12-month Phase 3 study which assessed the efficacy of daily 5–
10 mg obeticholic acid (OCA) in patients with PBC. The aim of this
analysis was to use data from POISE trial to assess if OCA treatment
had an effect on categorical shifts in the GLOBE score.
Methods: POISE inclusion criteria: PBC diagnosis, ALP ≥1.67x ULN
and/or total bilirubin >ULN to <2x ULN, stable UDCA dose or unable to
tolerate UDCA. 216 patients were randomized and dosed with
Placebo (PBO, n = 73), OCA 5–10 mg (n = 70; titration from daily 5
mg to 10 mg at month 6 based on response or tolerability), or OCA 10
mg (n = 73). The GLOBE score was calculated at baseline and month 12
to assess disease progression.
Results: At baseline there were a similar number of patients across
treatment groups who had a GLOBE score above or below 0.3. After 12
months of treatment, patients receiving OCA 5–10 mg (27%, p < 0.05)
were significantly more likely to shift from above to below a GLOBE
score of 0.3, as compared to PBO (6%). Additionally, after 12 months of
treatment, more PBO patients (33%) compared to OCA-treated
patients (OCA 5–10 mg: 13%, p = 0.06; OCA 10 mg: 3%, p < 0.01)
progressed from a baseline GLOBE score below 0.3 to a GLOBE score
above 0.3.
Table 1: Shifts in GLOBE Score after OCA Treatment

Baseline GLOBE score
> 0.3
Baseline GLOBE score
> 0.3, Month 12 Globe
score ≤ 0.3
Baseline GLOBE score
≤ 0.3, Month 12
GLOBE score > 0.3

Placebo ±
UDCA
n = 73

OCA 5–10
mg ± UDCA
n = 70

OCA 10 mg ±
UDCA
n = 73

35/73 (48%)

34/70 (49%)

28/72 (39%)

2/32 (6%)

8/30 (27%)*

1/19 (5%)

12/36 (33%)

4/30 (13%)

1/40 (3%)**

insufficiently responding to UDCA; however, further evaluation is
required. A Phase 3 study evaluating clinical outcomes with OCA in
patients with PBC (COBALT) is ongoing to confirm the clinical benefit
of OCA and may be used to test the utility of the GLOBE score with
OCA.
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Incidence and prevalence of recorded non-alcoholic fatty liver
disease in four large European primary care databases covering
21.9 million adults
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Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common cause of liver disease worldwide. It affects
approximately 20% of the general population, based on cohort
studies of varying size and heterogeneous selection criteria. However,
the true recorded prevalence and incidence of NAFLD in the
unselected general population is unknown. Our aim was to
harmonise health records in four major territories in Europe and to
assess prevalence and incidence of NAFLD over the past decade in the
general population, in 10 year age groups and by sex.
Methods: Ethical approval was obtained from data custodians of each
study. Each electronic health record database was de-identified and
compliant with privacy laws. Data were extracted from The Health
Improvement Network (THIN, UK), Health Search Database (HSD,
Italy), Information System for Research in Primary Care (SIDIAP,
Spain) and Integrated Primary Care Information (IPCI, Netherlands),
each using a different coding system. Given the poor coding of NAFLD
and NASH in IPCI codes, we additionally used text-mining. Databasespecific estimates were pooled by random-effect meta-analysis after
log-transformation.

*p < 0.05,
**p < 0.01. P values were calculated with the use of the Cochran–Mantel–
Haenszel test, stratified according to the randomization stratification factor.
GLOBE score was unavailable at month 12 for 5 patients in the Placebo ± UDCA
group; 10 patients in the OCA 5–10 mg ± UDCA group and 13 patients in the
OCA 10 mg ± UDCA group. Fewer patients receiving OCA 10 mg shifted into the
GLOBE score ≤ 0.3 category due to a higher rate of discontinuations compared
to other groups.

Conclusions: OCA treatment resulted in a significantly greater
number of patients achieving a GLOBE score ≤0.3, associated with
survival that is similar to age and sex matched individuals as
compared to PBO treatment. Also, fewer patients progressed to a
GLOBE score >0.3, associated with diminished survival. These
changes indicate a potential effect of OCA after only 12 months of
treatment to delay disease progression in PBC patients who are
S106

Results: Data were available for 17,436,406 adults with more than
1 year follow-up from registration. 135,812 had a diagnosis of NAFLD
or non-alcoholic steatohepatitis (NASH, Table). After harmonising
codes, pooled incidence was 2.15 per 1,000 person years (95%
confidence interval 1.17–3.94) in 2014, having doubled since 2007
(1.09 (0.46–2.58)). Pooled prevalence was 1.7% (0.83–2.61) on 1st of
January 2014, having trebled from 0.6% on 1st of January 2007
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(0.13–1.10). At all time points, pooled prevalence and incidence were
higher in males and the peak point prevalence was in patients aged
60–79. 1/5 of identified patients had type 2 diabetes. Sufficient data
were available to calculate the Fib-4 non-invasive estimate of liver
fibrosis in ½ of patients, of whom over 1/3 had indeterminate or high
scores (≥1.25).
Conclusions: Harmonisation and meta-analysis of four European
databases has identified the largest primary care NAFLD cohort to
date. We have identified rising incidence and prevalence of disease,
perhaps indicating heightened awareness in primary care. Overall
rates are lower than expected, but patients with recorded NAFLD are
representative in age distribution, proportion of diabetics and liver
disease severity, compared to other cohorts. Our approach will enable
us to answer important questions about epidemiology of NAFLD.
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Worldwide lack of early referral of patients with alcoholic liver
disease: results of the global alcoholic liver disease survey
(GLADIS)
N.D. Shah1, M.V. Cots2,3, C. Zhang4, N. Zahiragic5, Y. Yu4, M. Yacoub6,
P. Wu7, A. Wandera8, J. Vorobioff9, E.S.D.S. Traquino10,
P.H. Thurairajah11, S. Tan4, S. Spreckic5, E.R.A. Soler10, N. Sivac5,
W. Siow12, C. Scheurich13, F. Sáez-Royuela14, A. Rodil9, D. Reis15,
S. Ono16, M. Nabeshima16, T.E. Kiong11, M. Karoney8, W. Gui17,
M.C. Fernández10, A. Farias16, C.R. Domech10, P.M. Costa15,
M. Biryukova18, A. Alfadhli19, L. Yang4,17, F. Some20, R. Kochhar21,
J. Kluwe13, W. Kim22, V. Isakov18, A. Husic-́ Selimovic5, J. Hsiang11,
J. George23, M. El Kassas6, Z. Dorta24, F.J. Carrilho16, F. Bessone9,
E.B. Aranda25, M. Alboraie26, H. Cortez-Pinto15, R. Bataller27. 1Division
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Gastroenterology, Hamburg University Medical Center, Hamburg,
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Burgos, Burgos, Spain; 15Departmento de Gastrenterologia e
Hepatologia, Universidade de Lisboa, Lisboa, Portugal; 16Department of
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Background and Aims: Advanced liver disease is an increasing cause
of morbidity and mortality worldwide. Early detection is hampered
by the silent course of disease until the development of decompensating events. Alcoholic liver disease (ALD) has a lack of focused
efforts for early detection and therefore patients may present in more
advanced stages of liver disease. We aim to investigate disparities
regarding the etiologies among patients referred with early and
advanced liver disease.
Methods: Sixteen gastrointestinal and liver centers, from 6 continents, were recruited. Each center included 100 consecutive
outpatients with “early liver disease” (i.e. without evidence of
advanced fibrosis or cirrhosis, hepatocellular carcinoma/HCC or
history of liver-related decompensations) as well as 100 consecutive
inpatients with “advanced liver disease” (i.e. decompensated
cirrhosis, HCC or acute liver failure). Patients with a history of liver
transplant were excluded. Anthropometric data, etiology of liver
disease, complications of liver disease and MELD score were
collected.
Results: A total of 1,551 patients with “early” and 1,597 with
“advanced” liver disease were analyzed. From all patients, 84% and
15% of patients had one and two causes of liver disease, respectively.
The main causes of a single etiology for “early” liver disease were
hepatitis C (HCV, 31.2%), Hepatitis B (HBV, 22.6%), and non-alcoholic
fatty liver disease (NAFLD, 18.5%), while only 2.8% had ALD. In
contrast, 31% of patients admitted with “advanced” liver disease were
due to alcohol abuse. While most etiologies of liver disease were seen
more often at an “early” stage, patients with ALD were 11.5 times
more likely ( p < 0.001) to have “advanced” presentations versus
“early” disease (Figure 1). Patients with two etiologies also presented
significantly more often as “advanced” patients than “early”. Among
patients with dual etiology, alcohol was involved in 83.7% of cases. In
“advanced” patients, the average MELD for patients with ALD was
significantly higher than those without ALD (17.82 vs. 15.15, p < 0.05).
Conclusions: There is a significant disparity in the referral of patients
of liver disease worldwide where patients with ALD are seen at more
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advanced stages as compared to viral hepatitis and NAFLD. In those
patients with two etiologies of cirrhosis, alcohol use leads to a later
presentation of disease as well. These results clearly indicate that
programs for early detection and referral of ALD are urgently needed
at a global level.
LBP-530
Degree of liver fibrosis regression predicted by transient
elastography after cure of chronic hepatitis C with direct acting
antivirals is overestimated but confirmed by liver biopsy
P. Pockros1, A.M. Crissien-Martinez2, C. Frenette3, C. Skillin2, F. Bao4,
E. Du4, J.J. Pan5, J. Waalen6 and Scripps Liver Disease Center. 1Division
of Gastroenterology/Hepatology, Scripps Translational Science Institute;
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Department of Molecular and Experimental Medicine, The Scripps
Research Institution, La Jolla, United States
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Background and Aims: We have previously shown that the majority
of patients (60/100) with advanced fibrosis or cirrhosis demonstrated
improvement of Fibroscan (TE) scores by at least 1 stage after a
median follow-up of 2.5 years (range: 0.5–14 years, IQR: 1–3.5 years)
following SVR achieved by DAA therapy (Crissien-Martinez AM, et al.
AASLD 2015 ). Since that time, others have confirmed this finding
(Chan J, et al. IDWeek 2016). A smaller study evaluating posttransplant patients achieving SVR with DAAs showed no reversal of
cirrhosis by biopsy in 7 patients who had significant improvement by
TE, although they did have reversal of sinusoidal fibrosis (Donato M,
et al. AASLD 2016). Data matching TE and liver biopsy after SVR are in
general lacking.
Methods: Patients were consented and followed by prospective and
retrospective TE and clinical data collection at 6 month intervals, for
up to 7 years. Patients who achieved reversal based on TE and who had
a baseline liver biopsy were offered a repeat liver biopsy to confirm the
TE findings. Of the 100 patients who were eligible for analysis with at
least 1 TE measurement of fibrosis,10 had a baseline liver biopsy and a
subsequent liver biopsy after demonstration of reversal by TE.
Results: Mean age was 60.7 years, 6/10 male and 9/10 non-Hispanic
white. Of the 65/100 subjects who had cirrhosis at baseline, 36 (55%)
demonstrated improvement by TE, with a median time to improvement (MTI) of 2.8 years (IQR 1.0–3.5). Of the 35/100 subjects who had
advanced fibrosis, 24 (69%) demonstrated an MTI of 2.0 years (IQR
1.2–2.5). Liver biopsies in 10 patients confirmed reversal of fibrosis
found by TE in both groups but to a significantly lesser degree than
predicted by TE. 4/9 patients with TE <9.5 kPa still had F3 or F4 on
biopsy. The MTI by biopsy was 4.75 years vs. the average MTI of 2.5
years by TE. There were major reductions in sinusoidal fibrosis noted
in 7/10 patients. APRI and FIB4 showed significant reductions in 7/10
and 5/10 patients respectively.

Conclusions: Although the majority of our subjects with advanced
fibrosis or cirrhosis demonstrated improvement by TE scores after a
median follow-up of 2.5 years, matched liver biopsies in a subset of
these patients indicates the reversal is overstated by TE and is slower
than predicted. Early reductions in sinusoidal fibrosis may explain
this discordance. It remains unclear how long patients with cirrhosis
will require monitoring after SVR achieved by DAA therapy.
LBP-531
The roles of glycogen synthase kinase-3 genes in liver functions
P. Patel1,2, S. Patel1, J.R. Woodgett1,2. 1Lunenfeld Tanenbaum Research
Institute; 2Medical Biophysics, University of Toronto, Toronto, Canada
E-mail: patel.prital@gmail.com
Background and Aims: Glycogen synthase kinase-3 (GSK-3) α and β
are serine/threonine kinases that partake in diverse signaling pathways such as Wnt and Notch. In the Wnt signaling pathway,
phosphorylation of Wnt effector, β-catenin (β-cat), by GSK-3 creates
a phosphodegron that results in its degradation. Wnt signaling
interferes with GSK-3, preventing phosphorylation of β-cat, and leads
to β-cat accumulation and subsequent translocation into the nucleus
where it regulates gene expression. To understand the roles of GSK-3
in the liver, tissue-specific conditional knockout (KO) models were
utilized.
Methods: Albumin-Cre (AlbCre) mice were used to drive liverspecific excision of floxed GSK-3α and β genes (Double KO, DKO). To
create a constitutive active β-cat model, independent of deletion via
both GSK-3 isoforms, mice bearing LoxP sites flanking exon-3 of β-cat
were crossed with AlbCre (X3β-cat). Furthermore, to analyze roles of
GSK-3 independent of canonical Wnt signaling, β-cat was deleted
from the liver by crossing the AlbCre line to GSK-3α, β floxed mice and
mice bearing LoxP sites flanking exons 2–6 of β-cat (Triple KO model,
TKO).
Results: Deletion of GSK-3α and β or stabilization of β-cat in the X3β-cat
model led to rapid hepatomegaly. DKO mice exhibited early lethality
approximately two weeks after birth. DKO mice also had perturbations
in liver architecture and zonation of the metabolic enzyme, glutamine
synthetase. Several developmental defects were also observed. To
decipher whether the hepatomegaly and early lethality observed in
DKO mice were each due to the roles of GSK-3 in the canonical Wnt
signaling pathway, TKO mice with β-cat deletion in addition to GSK-3
genes were examined. TKO mice rescued the hepatomegaly observed in
the DKO mice. A subset of TKO mice developed a jaundiced appearance
with reduced body weight and fat content, as well as abnormal
proliferation of liver progenitor cells, resulting in death at 1–2 months
of age. Mice that survived past the first end point lived up to about 1
year, at which point they all developed hepatocellular carcinoma which
was occasionally metastatic.
Conclusions: The studies outlined here have revealed several
pleiotropic roles of GSK-3 in regulating liver functionality, making
the two isoforms indispensable for survival as well as uncovering
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roles in regulating liver development, regeneration, metabolic
zonation, and tumor suppression.
LBP-532
Potential viral triggers for pediatric and adult autoimmune
hepatitis
R. Taubert1, J. Diestelhorst1,2, N. Junge2, M. Kirstein1, S. Pischke1,
A. Vogel1, H. Bantel1, U. Baumann2, M.P. Manns1, H. Wedemeyer1,
E. Jaeckel1. 1Gastroenterology, Hepatology and Endocrinology; 2Pediatric
Gastroenterology and Hepatology, Department of Pediatric Kidney, Liver
and Metabolic Diseases, Hannover Medical School, Hannover, Germany
E-mail: taubert.richard@mh-hannover.de
Background and Aims: Autoimmune hepatitis (AIH) is a loss of
tolerance against hepatic antigens in genetically susceptible individuals triggered by environmental factors. Viral infections have only
been described as triggers only in single cases and animal models.
Recently hepatitis E virus (HEV) infection was suggested as a new
potential trigger.
Methods: Prevalences of antibodies against hepatitis A, B, C and E
virus, hepatotropic herpes viruses and parvovirus B19 (PVB19) were
analyzed in 205 pediatric and adult patients with AIH at the time point
of diagnosis to exclude infections under therapy, a bias in previous
studies. Comparator cohorts were other autoimmune liver diseases (n
= 118) chronic hepatitis C (HCV, n = 96) and age matched pediatric
controls (n = 34) in a retrospective cross sectional single center study.
Results: AIH patients showed already at diagnosis an age dependent
higher anti-HEV IgG seroprevalence than patients with HCV, primary
biliary cirrhosis (PBC) or primary sclerosing cholangitis (PSC) (Fig A).
The same was found in patients with AIH/PBC but not with AIH/PSC
overlap.
In addition, there was a non-significant trend to a higher prevalence
of previous hepatitis A infections (anti-HAV IgG without vaccination)
in adolescent patients and in young-middle aged adults with
untreated AIH compared to a local pediatric control (n = 34) and a
large adult cohort from the German population (n = 6585; Fig. B)
when same platform was applied (Abbott Architect). The seroprevalence of anti-HBc and anti-HCV antibodies were similar in adult
untreated AIH and in the German population.
The prevalence of antibodies against the hepatotropic herpes viruses
(CMV, EBV, HSV, VZV) was in the range that is published for the
normal population. However, the seroprevalence of anti-PVB19 IgG
antibodies in untreated pAIH was significantly higher than in age
matched controls (Fig. C). Anti-PVB19 positive patients had more
autoantibodies (ANA, SMA) and evidence of more severe hepatitis.
In parallel the genetic risk factor HLA DRB1*03:01 was more frequent
in children and young adults, while DRB1*04:01 was more frequent
in the middle adulthood.
Conclusions: While PVB19 and HLA DRB1*03:01 seem to be AIH risk
factors in children and young adults, HEV and HLA DRB1*04:01 seem

to predispose in the second period of life in Germany. The study
strengthens the hypothesis of tolerance loss by infections triggering
AIH in genetically susceptible individuals. In addition, pAIH seems
different from adult AIH regarding both factors.
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Prospective prevalence study of adult NAFLD/NASH utilizing
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Background and Aims: This is an ongoing prospective study with the
following aims: (1) assess the prevalence and severity of NAFLD/
NASH in San Antonio; (2) to evaluate the diagnostic performance of
FibroScan-(FS) and magnetic resonance imaging (MRI)-based techniques in predicting the degree of hepatic steatosis, inflammation and
fibrosis compared to liver biopsy (LB).
Methods: Patients referred for a routine colon cancer screening with
no prior history of liver disease or alcohol abuse offered participation
in the study. Screening for NAFLD using 5 modalities was performed. 2
FibroScan® (FS) modalities: liver stiffness measurement (FS-LSM) and
Controlled Attenuation Parameter (FS-CAP) and 3 MRI-based
imaging-based modalities: MR elastography (MRE-LSM), proton
density fat fraction (MRI-PDFF) and liver inflammation fibrosis score
(LMS-LIF, Liver Multiscan®). Patients with FS-LSM ≥7 kPa, MRE-LSM
≥3 kPa, PDFF ≥5%, or LIF ≥ 2 were proposed a LB. LB were assessed by
two expert pathologists in a double-blind manner with consensus,
using the NASH CRN scoring system. The FLIP algorithm was also
utilized to assess degree of disease activity. Diagnostic performance
was assessed using area under receiver operating curve (AUROC).
Results: To date, 673 patients have been screened, of which 176
underwent LB. All imaging modalities performed in 449 patients. 328
patients (73%) had a normal liver (289 with normal imaging and 39
with normal LB). 63 (14%) and 58 (13%) patients had biopsyconfirmed NAFLD and NASH respectively. The prevalence of NAFLD
and NASH was therefore 27% and 13%, respectively. Sex, BMI,
ethnicity, diabetes status, hypertension status and lifestyle factors
all were significantly linked to the normal/NAFL/NASH status. 160
patients were fully assessed (imaging modalities and LB): 24% were
S0, 36% S1, 24% S2 and 16% S3. Respective AUROCs for FS-CAP and
MRI-PDFF were for S ≥ 1: 0.80 [0.73; 0.88] and 0.93 [0.88; 0.98], for
S ≥ 2: 0.82 [0.75; 0.88] and 0.96 [0.93; 0.99] and for S ≥ 3: 0.76
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[0.68; 0.85] and 0.94 [0.89; 0.98]. 59% were F0, 28% F1, 9% F2 and 4%
F3/F4. Respective AUROCs for FS-LSM, and MRE-LSM were for F ≥ 2:
0.81 [0.73; 0.89], 0.83 [0.73; 0.92].
Conclusions: Using several novel FS or MRI-based imaging markers,
this study confirms the high prevalence of NAFLD and NASH among
adults in south Texas. FS-CAP and MRI-PDFF are very good imaging
modalities to non-invasively assess liver fat and FS-LSM/MRE are very
good imaging modalities to non-invasively assess fibrosis in NAFLD.
LBP-534
A new non-invasive diagnostic score to monitor change in disease
activity and predict fibrosis evolution in patients with NASH
S. Harrison1, E. Praca2, J. Brozek2, G. Cordonnier2, F.B. Sudrik2,
A. Roudot2, P. Bedossa3, V. Ratziu4, B. Staels5, D. Hum2, S. Megnien2,
P. Chaumat2, R. Hanf2, A. Sanyal6. 1Pinnacle Clinical Research, San
Antonio, TX, United States; 2GENFIT SA, Loos; 3Department of Pathology,
Hopital Beaujon, Paris, France; 4Hopital Pitie Salpetrier̀ e, Paris, France,
Paris; 5Institut Pasteur de Lille, Lille, France; 6Virginia Commonwealth
University, Richmond, VA, United States
E-mail: matthieu.boyer@genfit.com
Background and Aims: There are urgent needs for new non-invasive
methods for diagnosis of NASH and to monitor disease evolution. We
describe the diagnostic performances of a new algorithm including
four circulating markers and assess its value to monitor disease
evolution.
Methods: miRNA’s were measured in serum samples collected at
inclusion of NASH patients (NAS ≥ 3; N = 238) in GOLDEN-505. A
logistic regression approach was used to generate the best algorithm
for identification of patients to be treated (TBT = NAS ≥ 4; F ≥ 2, N =
104). After ROC analysis, the correlations of non-invasive score (NIS)
with histological scores (NAS; Activity Index-AI = Inflammation +
ballooning; steatosis, fibrosis score) at inclusion were examined.
Using the second liver biopsy and corresponding samples collected
one year later, we examined whether changes vs. baseline (DNIS) are
correlated to changes of histological scores. Results are expressed as
mean±SEM. Statistical analyses were performed using KruskalWallice test and Dunn’s test.
Results: Compared to the previous algorithm obtained with miRNA’s
measured in plasma, we identified a simplified algorithm with 4
independent variables: miR34a + YKL-40 + HBA1C + A2M and comparable diagnostic performances: AUROC = 0.82, Sensitivity = 73%,
Specificity = 78%, Positive Predictive Value = 72%, Negative Predictive
Value = 79%. NIS increased with NAS (0.35 ± 0.04, NAS = 3 vs. 0.58 ±
0.04, NAS = 7, p < 0.01), AI (0.34 ± 0.02, AI = 2 vs. 0.74 ± 0.01, AI = 5, p <
0.01) and fibrosis score (0.24 ± 0.02, F = 0 vs. 0.66 ± 0.03, F = 3, p <
0.001). but not with steatosis (0.39 ± 0.04 for S = 1 vs. 0.47 ± 0.2 for S =
3, NS). After 1year, DNIS correlated with histological evolutions
(table):
In NAS ≥ 4; F ≥ 2 at inclusion, patients who improved fibrosis after 1
year had significantly lower NIS at baseline than patients who
worsened fibrosis.

Patient
population
AI
Steatosis
Fibrosis

All
NAS ≥4, F ≥2
All
NAS ≥4, F ≥2
All
NAS ≥4, F ≥2

Change in histological scores

P value

Δ ≤−1

Δ=0

Δ ≥1

−0.07 ± 0.02
−0.11 ± 0.03
−0.12 ± 0.03
−0.15 ± 0.04
−0.04 ± 0.02
−0.07 ± 0.02

−0.02 ± 0.02
−0.05 ± 0.04
+0.01 ± 0.02
−0.04 ± 0.03
−0.04 ± 0.02
−0.09 ± 0.05

+0.14 ± 0.04
+0.09 ± 0.05
+0.01 ± 0.03
−0.03 ± 0.04
+0.05 ± 0.04
−0.03 ± 0.06

<0.0001
<0.05
<0.001
0.07
<0.01
NS

Conclusions: This study reports a new algorithm for identification of
to-be-treated NASH patients. It could identify patient at risk of
fibrosis evolution and could be used to monitor disease evolution in
NASH patients with or without treatment. Cross validation in other
longitudinal cohorts is warranted.
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Background and Aims: Identification and qualification of novel
circulating biomarkers to non-invasively diagnose patients with
active NASH and fibrosis are needed. miRNAs exert biological
activities and participate in the pathophysiology of NASH and liver
fibrosis and circulating levels of miRNAs (e.g. miR-34a or miR-122)
have been associated with NASH activity and fibrosis stage.
Methods: Serum samples from two independent patient cohorts and
corresponding liver biopsies were studied (N = 269 for GOLDEN-505
cohort; N = 248 for OBESE cohort). Serum levels of 2,083 miRNAs
were measured using HTG-EdgeSeq-NGS technology. The differential
expressions in NASH patients at risk of fibrosis evolution (ToBe-Treated; TBT = NAS ≥ 4, F ≥ 2) vs. Not-To-Be-Treated (NTBT)
patients were assessed by bioinformatics approaches. miRNAs were
then sorted by fold change and/or statistical significance ( p < 0.01) in
the two cohorts. Correlation of relevant miRNAs with histological
severity was assessed.
Results: When assessing differential expression of 2,083 miRNA’s in
TBT and NTBT, we identified more over-expressed than underexpressed miRNAs (36 vs. 14 in GOLDEN and 17 vs. 5 in OBESE).
When selection of over-expressed miRNAs was based both on p-value
( p < 0.01) and fold change (>1.3), 21 (GOLDEN) and 14 (OBESE)
miRNAs remained selected. After removing miRNAs with low
expression levels in GOLDEN, cross-validation between the two
cohorts gave the following list of commonly over-expressed miRNAs
in TBT (Table):

miR-34a-5p
miR-A
miR-B
miR-C
miR-D
miR-E
miR-F
miR-122-5p
miR-G
miR-H
miR-I

GOLDEN (N = 269)
109 TBT vs. 160 NTBT

OBESE (N = 248)
50 TBT vs. 198 NTBT

Fold
Change

p-value

Fold
Change

p-value

1.92
1.76
1.55
1.38
1.37
1.33
1.37
1.50
1.38
1.37
1.44

1.3E-10
8.1E-09
4.9E-07
4.2E-06
1.8E-05
2.4E-05
2.9E-05
2.0E-04
8.6E-04
1.2E-03
1.7E-03

2.80
1.96
1.81
1.45
1.52
1.31
1.40
2.40
1.34
1.62
1.48

5.5E-11
1.2E-11
1.7E-04
7.0E-06
5.6E-05
6.6E-03
7.2E-04
1.5E-08
4.0E-02
2.7E-04
7.5E-03

Differential expressions in TBT vs NTBT of each miRNA were
confirmed by RT-qPCR. As previously reported for miR-34a and
miR-122a, in both cohorts, serum levels of miR-A and miR-C
increased with increasing NAS and NASH-CRN-fibrosis stage.
Conclusions: By analyzing >500 serum samples from two independent cohorts this NGS study has allowed a non-biased selection of
circulating miRNAs associated with NASH and fibrosis. From a total
number of 2,083 miRNAs, a panel of 11 miRNAs has been identified
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and validated that hold promise for non-invasive of NASH patients at
risk of fibrosis evolution.
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Regulation of the mechanistic target of rapamycin complex 1
(mTORC1) - nuclear hormone receptor signaling by bile acids
T. Moustafa1, A. Zaufel1, T. Eichmann2, D. Kolb-Lenz3, M. Trauner4,
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and Hepatology, Medical University Graz; 2Institute of Molecular
Biosciences, University of Graz; 3Center for Medical Research, Medical
University of Graz, Institute of Cell Biology, Histology and Embryology;
4
Department of Medicine III, Division of Gastroenterology, Medical
University of Vienna, Graz, Austria
E-mail: tarek.moustafa@klinikum-graz.at
Background and Aims: Bile acids (BAs), previously seen as simple fat
emulsifiers are now identified as major molecular regulators of
energy homeostasis, and are therefore denominated as nutrient
signaling hormones. The mechanistic target of rapamycin complex 1
(mTORC1) integrates diverse nutrient signals by transcriptional and
posttranslational regulation of metabolic pathways. We explored
whether (i) BAs act as a nutrient signaling hormones through
mTORC1 and (ii) to explore how mTORC1 impedes the signal from
BAs to control key aspects of cellular metabolism.
Methods: We used western blot, q-PCR, immunohistochemistry and
polysome fractionation to analyze mouse liver treated with endogenous and semi-synthetic BAs. Mouse models analyzed included
wildtype, farnesoid X receptor knockout (Fxr-) and Abcb4 knockout
(Abcb4-) mice. In vitro, we explored the effect of mTORC1 inhibitors
on BA-signaling using different human hepatocyte cell lines.
Results: Treatment of fasted mice with BAs rapidly induced
phosphorylation of ribosomal protein S6 ( pS6), an established
marker of mTORC1 activity. Notably, the stimulation of mTORC1
was predominantly observed in zone 1 hepatocytes, facing the
highest BA concentrations. Moreover, pS6 was blocked by rapamycin,
a specific mTORC1 inhibitor. In vitro, treatment of hepatocytes with
mTORC1 inhibitors selectively blocked the expression of classical FXR
target genes (e.g. Shp, Bsep, Fgf19) induced by CDCA, OCA, or GW4064.
Interestingly, we also identified BA-responsive genes (e.g. Bex2) not
under control of mTORC1, indicating selective regulation of gene
transcription by mTORC1. In contrast to endogenous BAs, the poorlyconjugable semi-synthetic BA norursodeoxycholic acid (norUDCA)
did not activate mTORC1 in fasted mice, indicating that BA-amidation
is critical for mTORC1 activation. Even more intriguing, norUDCA
reduced mTORC1 signaling in fed WT, to similar extent in Fxr- and in
Abcb4- animals with aberrantly high pS6. As a consequence of
repressed mTORC1 activity, norUDCA decreased the proportion of
polysomes to monosomes, induced autophagic vacuole formation,
conversion of LC3-I-II, and nuclear translocation of TFEB, a master
regulator of autophagy and lysosomal biogenesis, which is rendered
inactive by mTORC1 on lysosomes.
Conclusions: Our data demonstrate that BAs affect mTORC1 an
evolutionarily conserved sensor of nutrient availability. Moreover,
resistance of BAs to amidation seems to be inversely correlated to
mTORC1 activation and induction of autophagy independent of FXR.
LBP-537
Impact of NASH, gender, fasting glucose and body mass index on
the liver fibrosis transition rate (FTR) in metabolic liver disease
(MLD)
T. Poynard1, on behalf of FIBRO-FRANCE and FLIP, O. Deckmyn2,
V. Peta2, M. Munteanu2, R. Pais1, Y. Ngo2, F. Drane2, C. Housset3,
V. Ratziu1. 1Pitie Salpetriere, APHP, UPMC, INSERM; 2Research,
BioPredictive; 3Research, APHP, UPMC, INSERM, Paris, France
E-mail: thierry@poynard.com
Background and Aims: There is no large evidence based data on the
independent association between NASH and FTR in subjects with

MLD. We aimed to assess the FTR using FibroTest previously validated
as a surrogate marker of histological FTR (JHepatol 2012) and using a
new quantitative non-invasive test (NIT) of NASH (NIT-NASHr
patent-pending
)(CGH 2017), which does not include fasting glucose
(GLU) nor body mass index (BMI), two presumed fibrosis’ risk factors
(FRF).
Methods: The anonymous data of 89,427 cases with suspected MLD
who got FibroTest (NASH-FibroSure) on fresh samples between 2006
and 2016 in USA were analyzed. FTR were assessed using the hazard
function ( probability of transition rate from F0 at birth to cirrhosis
(FTR-F4)), and the impact of the severity of NASH presumed by
NASHr, was estimated by Cox regression taking into account the
standard FRF of MLD, male gender (MALE), GLU, and BMI. Sensitivity
analyses used Cox with FTR to at least F1 (FTR-F1), neutralization of
each FRF, and checking proportional hazards by stratification of each
FRF.
Results: FTR-F4 (n = 8322;9.3%), in univariate analyses was highly
associated with NASH severity (Figure), MALE, GLU (all p < 0.0001)
but not with BMI ( p = 0.97). In multivariate analyses and in
comparison with the FTR-F4 (hazard rate = 1) of 9,613 (10.8%)
subjects with normal NASHr (N0 = 0–0.25), the FTR-F4 of 25604
(28.6%) subjects belonging to the severe grade of NASHr (N3 = 0.75–
1.00) was 113 (36–351) times (e(coef ) (95% CI)) faster (z = 8; p <
0.0001), the FTR-F4 of 29461 (32.9%) moderate grade (N2 = 0.50–
0.75), 22 (7–69) times faster (z = 5; P < 0.0001), and the 24749 (27.7%)
minimal NASH (N1 = 0.25–0.50) was 3.5(1.1–11.2) times faster (z = 2;
p = 0.03). The other independent factors were MALE FTR 2.4 (2.3–2.5)
times faster (z = 38; p < 0.0001) than female, and one additional
umol/L GLU increased FTR-F4 by a factor of e(coef ) = 1.023 (1.011–
1.035) (z = 6; p < 0.0001), that is, by 2.3% (1.6–3.0). Sensitivity
analyses gave similar results. Interestingly, FTR-F1 (n = 3855; 42.6%)
all FRF were associated in uni and multivariate analysis (all p
<0.0001), including BMI with one additional kg/m2 increasing FTR-F1
by a factor of e(coef) = 1.017 (1.016–1.019) (z = 19; p < 0.0001), that is,
by 1.7% (1.6–1.9).

Conclusions: Progression to cirrhosis was driven by the severity of
NASH as estimated by NIT-NASHr, male gender and elevated glucose,
while the progression to earlier fibrosis stage was also driven by
elevated BMI. New risk-factors could be assessed using this method
in large database without biopsy.
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LBP-538
Preclinical study of a combinatorial RNAi/vaccination therapy as a
potential cure for chronic hepatitis B
T. Michler1,2, A. Kosinska1, T. Bunse1, M. Heikenwälder1,3, D. Grimm3,
S. Milstein4, L. Sepp-Lorenzino4, U. Protzer1,2. 1Virology, Technische
Universität/Helmholtz Zentrum München; 2German Center for Infection
Research (DZIF), München; 3Virology, University of Heidelberg,
Heidelberg, Germany; 4Alnylam Pharmaceuticals, Cambridge, MA,
United States
E-mail: thomas.michler@tum.de
Background and Aims: Hepatitis B cure is highly desired, but rarely
achieved with current therapies. Hepatitis B Virus (HBV) persistence
was found to correlate with a failure to develop an efficient virusspecific T cell response due to high HBV antigen load. RNAi is a
promising approach to control HBV replication and lower antigen
load. We evaluated the capacity of stabilized, liver-targeted siRNAs to
(i) suppress HBV gene expression, (ii) allow recovery of HBV-specific
B- and T cell responses spontaneously or (iii) after therapeutic
vaccination. We furthermore compared different durations of antigen
suppression to determine the optimal time point of vaccination.
Methods: High viremic HBVxfs transgenic mice were treated with
nucleoside analogue Entecavir (ETV), an shRNA-expressing AdenoAssociated Virus vector (AAV-shHBV) or N-Acetylgalactosamine
(GalNAc)-conjugated siRNAs. B- and T-cell immunity were monitored
following therapeutic vaccination with a HBV core (HBc) and surface
(HBs) protein prime vaccination and a Modified Vaccinia Ankara virus
(MVA)- boost immunization.
Results: Monthly subcutaneous injections of 3 mg/kg GalNAc-siRNAs
as well as i.v. injected 1 × 1011 particles AAV-shHBV efficiently
suppressed HBsAg and HBV DNA in serum by 2 log10 and HBeAg by
1 log10. ETV strongly reduced HBV DNA by 4 log10 but antigen levels
remained unchanged. The heterologous prime-boost vaccination
induced B-cell immunity and anti-HBs-seroconversion in all animals,
but HBV-specific CD8 T cell responses were only seen in animals with
lower antigen titers after siRNA/shRNA pretreatment. siRNA and
subsequent therapeutic vaccination showed an additive effect
cumulating in >4 log10 reductions of HBsAg and HBV DNA in serum
compared to pretreatment levels. The duration of siRNA pretreatment
(3, 6 or 8 weeks) prior to therapeutic vaccination treatment
correlated with increasing HBV-specific CD8 T cell responses. The
best treatment scheme resulted in a >5 log10 reduction of HBsAg to
undetectable levels in all treated animals.
Conclusions: We developed a combinatorial RNAi/vaccination
therapy for hepatitis B that, after finite treatment, allows reconstitution of HBV-specific T cell responses and suppression of HBV to
undetectable levels in a preclinical mouse model of chronic hepatitis
B, suggesting substantial potential for clinical translation.
LBP-539
Autologous liver transplantation in end-stage hepatic alveolar
echinoccossis with 51 patients’ experience–where do we stand?
T. Aji1, J.-H. Dong2, Y.-M. Shao1, J.-M. Zhao1, T. Li1, P. Shalayiadang1,
B. Ran1, T.-M. Jiang1, T. Tuxun1, R.-Q. Zhang1, Y.-B. He1, H. Wen1,
J.-F. Huang3. 1Center of Digestive & Vascular Surgery, The 1st Affiliated
Hospital of Xinjaing Medical University, Urumqi; 2Department of
Hepatobiliary Surgery, Beijing Tsinghua Chang Gung Hospital;
3
Department of Hepatobiliary Surgery, Peking Union Medical College
Hospital, Beijing, China
E-mail: dr.wenhao@163.com
Background and Aims: Autologous liver transplantation (ALT) had
been mainly applied in conventionally “unresectable” tumors with
critical involvement to hepatocaval regions. Compared to liver
transplantation, this technique does not require organ donor and
post-operative immunosuppressive agents. Our early experience on
15 patients with end-stage hepatic alveolar echinococcosis has
yielded encouraging results.
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Methods: A total of 51 patients with end-stage HAE were considered
unresectable by conventional resection due to critical invasion to
hepatocaval region along with three hepatic veins and retrohepatic
vena cava, as well as the tertiary portal and arterial branches. The
clinical results of this series and possible indication of this technique
were discussed.
Results: All patients successfully underwent ex vivo extended
hepatectomy and autotransplantation without intra-operative mortality. One patient had lost follow-up after six month. The
perioperative mortality was 11.7% (6/51) with conversion to allotransplantaion (DCD donor) rate was 2% (1/51). Patients showed no
postoperative relapse during the follow-up. Despite the various
names given to the procedure, herein, we propose to standardize
them as autologous liver transplantation (ALT) with indications as
follows: severe invasion and even obliteration of the retrohepatic
vena cava (≥1.5 cm in length, ≥120° in circumference);Three hepatic
veins with hepatocaval confluence involvement; tertiary portal and
arterial branches involvement which need critical reconstruction;
Patients with graft volume ≥40% ESLV; Patients with total bilirubin
level less than twice of upper limit of normal value (≤60 umol/L); For
patients with severe jaundice and hepatic congestion with BuddChiari syndrome should be seriously considered.
Conclusions: This is the largest series regarding autologous liver
transplantation for unresectable hepatic tumors. This technique
might be an alternative to transplantation for in patients with endstage alveolar echinococcosis. Careful patient selection, precise
assessment of size and quality of remnant liver are key to successful
surgery. Large number of patients with longer follow-up period are
urgently needed.
LBP-540
Propranolol versus endoscopic variceal ligation in patients with
cirrhosis and ascites- a randomised controlled trial
V. Singh1, P. Kumar1, R. Vijayvergia2, A. Bhalla3. 1Hepatology;
2
Cardiology; 3Internal Medicine, PGIMER, Chandigarh, India
E-mail: virendrasingh100@hotmail.com
Background and Aims: Non-selective beta-blockers (NSBBs) have
been the mainstay of therapy for variceal hemorrhage (VH)
prophylaxis for more than 35 years. However, clinical studies in
recent years questioned the role of NSBBs in patients with cirrhosis
and ascites. We evaluated the safety and efficacy of NSBBs in these
patients.
Methods: Patients with cirrhosis and ≥grade 2 ascites with varices
requiring VH prophylaxis were randomly assigned to propranolol
(PPL) or endoscopic variceal ligation (EVL). Patients were followed up
monthly from July 2015 to December 2016. The primary end point
was survival at 18 months and secondary end points were VH and
control of ascites.
Results: Two hundred and twenty patients with cirrhosis and ascites
with varices were randomised to PPL and EVL group with 110 patients
in each arm. The baseline clinical and laboratory parameters were
similar between two groups. On per protocol analysis, PPL group had
significantly lower transplant free survival (76.5% vs. 86.8%; p = 0.04)
compared to EVL group. VH occurred in 9 (9.1%) patients in PPL group
and 5 (5.1%) patients in EVL group ( p = 0.26) during follow up. In PPL
group, ascites worsened (7% vs. 2%, p = 0.08), recurred (36.7%
vs.24.5%; p = 0.06) and also required diuretics for longer duration
(33.6% vs. 16.3%; p = 0.005) in higher number of patients as compared
to EVL group. There was a trend towards higher prevalence of acute
kidney injury in PPL group as compared to EVL group (23.4% vs. 14.2%;
p = 0.10). Adverse events were reported in equal number of patients in
both groups and well tolerated.
Conclusions: PPL prophylaxis is associated with lower transplant free
survival in patients with cirrhosis with ≥ grade 2 ascites and varices
requiring VH prophylaxis. PPL and EVL are equally effective in
preventing VH. There was poor control of ascites in PPL group. PPL
should be used with caution in patients with ≥ grade 2 ascites and
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varices requiring VH prophylaxis. (ClinicalTrials.gov number,
NCT02649335.)
LBP-541
Hepatic fibrosis is associated with histological activity in
nonalcoholic steatohepatitis: an analysis from a large database of
screening biopsies in the CENTAUR trial
V. Ratziu1, V.W.-S. Wong2, N. Lanthier3, J. Boursier4, W. Alazawi5,
J. Kluwe6, J. Genesca7, P. Andreone8, L. Serfaty9, R. Skoien10,
B.L. Wiens11, P. Vig11, E. Lefebvre11, S. Seyedkazemi11, Z. Kayali12,
F. Poordad13, A. Sanyal14, F. Tacke15, Z. Goodman16. 1Hôpital Pitié
Salpêtrier̀ e and Université Pierre et Marie Curie, Paris, France;
2
Department of Medicine and Therapeutics, Chinese University of Hong
Kong, Hong Kong, Hong Kong, China; 3Service d’HépatoGastroentérologie, Cliniques Universitaires Saint-Luc, Brussels, Belgium;
4
Hepato-Gastroenterology Department, University Hospital, Angers,
France; 5The Blizard Institute, Queen Mary, University of London,
London, United Kingdom; 6Department of Gastroenterology, Hamburg
University Medical Center, Hamburg, Germany; 7Hospital Universitari
Vall d’Hebron, Barcelona, Spain; 8Department of Medical and Surgical
Science, University of Bologna, Bologna, Italy; 9Department of
Hepatology, Saint-Antoine Hospital, Paris, France; 10Department of
Gastroenterology and Hepatology, Royal Brisbane and Women’s
Hospital, Brisbane, Australia; 11ALLERGAN PLC, South San Francisco;
12
Inland Empire Liver Foundation, University of California Riverside,
Rialto, California; 13Department of Hepatology, Texas Liver Institute/
University of Texas Health, San Antonio; 14Department of
Gastroenterology, Virginia Commonwealth University, Richmond, VA,
United States; 15Department of Medicine III, University Hospital Aachen,
Aachen, Germany; 16Center for Liver Diseases, Inova Fairfax Medical
Campus, Fall Church, VA, United States
E-mail: Brian.Wiens@allergan.com
Background and Aims: In nonalcoholic steatohepatitis (NASH), the
main factor associated with hepatic outcomes is fibrosis progression.
NASH is defined by liver cell injury (hepatocyte ballooning [BAL]),
lobular inflammation (LI) and steatosis. Development of antiinflammatory, antifibrotic or mixed agents for the treatment of
NASH requires better understanding of the relationship between
disease activity and fibrosis.
Methods: Screening liver biopsies from CENTAUR (NCT02217475;
phase 2 trial of cenicriviroc versus placebo in subjects with NASH and
fibrosis), were evaluated by a central pathologist. Those deemed
adequate for pathological interpretation were included in this
analysis (N = 557) regardless of study eligibility. Nonalcoholic fatty
liver disease (NAFLD) activity score (NAS) and fibrosis stage were
evaluated using NASH Clinical Research Network (CRN) classification.
Portal inflammation (PI), LI and steatosis were each graded 0–3.
Associations between histologic features were quantified by
Spearman rank correlation and tested by the Fisher exact test.
Results: Rates of fibrosis stages 0,1,2,3, and 4 were 22%, 27%, 21%, 24%
and 6%, respectively. For NAS, 28% of subjects had NAS ≤3, 23% had
NAS = 4, 21% had NAS = 5, and 28% had NAS ≥6. Subjects with no
cirrhosis showed an association between fibrosis stages and LI (r =
0.41), BAL (r = 0.60), and PI (r = 0.55). Subjects with moderate (Grade
2) or severe (Grade 3) LI had a prevalence of significant (stage ≥2)
fibrosis of 57% versus 22% in those with no (Grade 0) or mild (Grade 1)
LI ( p < 0.001). Subjects with severe (Grade 2) BAL had a prevalence of
82% significant fibrosis versus 35% in those without BAL ( p < 0.001).
Subjects with moderate/severe PI had a prevalence of 78% significant
fibrosis versus 23% in those with no/mild PI ( p < 0.001). No strong
association was found between fibrosis stage and steatosis grade.
Alanine aminotransferase levels were higher with increasing grades
of LI and BAL. Observed rates of moderate/severe LI and BAL were
lower in subjects with cirrhosis compared to those with stage 3
fibrosis; moderate/severe PI progressively increased in all stages.
Conclusions: Histological features of hepatocellular injury and
inflammation (but not steatosis) correlated with increasing fibrosis

stages in NAFLD. If a new grading system is developed to replace NAS,
a score with a wider range for BAL, LI, and PI, and de-emphasis of
steatosis might be a better predictor of fibrosis progression and
criterion of histologic response in clinical trials.
LBP-542
Combination drug therapy allows synergistic therapeutic dose
reduction in NASH: a case study of elafibranor (GFT505) and an
FXR agonist combination in a model of severe NASH
V. Ratziu1,2, S. Harrison3, B. Noel4, G. Rigou4, N. Degallaix4, V. Daix4,
C. Bélanger4, A. Roudot4, S. Megnien4, D. Hum4, B. Staels5, R. Walczak4,
A. Sanyal6. 1Hopital Pitie Salpetrier̀ e, Paris, France; 2Institute of
Cardiometabolism and Nutrition, Paris, France; 3Pinnacle Clinical
Research, San Antonio, TX, United States, ; 4GENFIT SA, Loos; 5Institut
Pasteur de Lille, Lille, France; 6Virginia Commonwealth University,
Richmond, VA, United States
E-mail: matthieu.boyer@genfit.com
Background and Aims: Western lifestyle is invariably linked with
high incidence rate of non-alcoholic steatohepatitis (NASH), a
multifactorial, chronic liver disease that often progresses to liver
fibrosis and cirrhosis and may ultimately lead to hepatocellular
carcinoma. Currently, there is no approved therapy for NASH. In
recent phase 2B studies, both elafibranor (ELA, PPARα/δ agonist) and
obeticholic acid (OCA; FXR agonist) have shown efficacy on NASH and
fibrosis. Since these drugs have complementary action mechanisms,
we compared their action on pathological features of NASH to assess
potential therapeutic benefits of combination therapy.
Methods: NASH histology and fibrosis were induced by feeding
Wistar rats for 12 weeks with a choline-deficient L-amino-aciddefined-diet supplemented with cholesterol. Animals in the intervention groups, received either elafibranor (1, 3, or 10 mg/kg/day) or
OCA (10, or 30 mg/kg/day) or combinations for the entire study
period. NASH and fibrosis development were evaluated by histology.
Additional biochemical and molecular analyses were also performed
on different relevant biomarkers.
Results: Wistar rats fed the CDAA/chol diet developed histological
features of NASH and fibrosis with high penetration of severe disease.
ELA and OCA treatment alone dose-dependently attenuated fibrosis
development (reduction of fibrosis area at the maximal tested dose
was 77% and 53%, respectively). Combination treatment at submaximal doses (ELA 1 mg/kg/day + OCA 10 mg/kg/day) demonstrated a
synergistic effect on fibrosis (fibrosis area diminished by 71%).
Hepatocyte damage, i.e. ballooning, was prevented or attenuated by
ELA in a dose-dependent manner. Instead, OCA only partially
attenuated ballooning at the doses tested in this study. ELA, and to
a lesser extent OCA attenuated lobular inflammation in a dosedependent manner. In contrast to fibrosis there was no significant
synergistic effect of combination therapy on either ballooning or
lobular inflammation. Finally, the combination treatment of ELA with
OCA revealed beneficial effects on different markers of tissue
remodeling, inflammation, and oxidative stress.
Conclusions: The combination of ELA and OCA had synergistic antifibrotic effects in the CDAA/chol diet-induced NASH model. The
therapeutic benefit was achieved at lower doses with the combination than with monotherapies. Our findings suggest that elafibranor/
OCA combination treatment would benefit a wider patient population and at lower therapeutic doses.
LBP-543
iPLA2beta protects aged male mice from liver fibrosis and
intestinal atrophy by modulating phospholipid and enterohepatic
bile acid metabolism
L. Jiao1, H. Gan-Schreier1, X. Zhu1, W. Wei1, S. Tuma-Kellner1,
G. Liebisch2, W. Stremmel1, W. Chamulitrat1. 1University Heidelberg
Hospitalinternal Medicine IV, Heidelberg; 2University of Regensburg,
Regensburg, Germany
E-mail: walee.chamulitrat@med.uni-heidelberg.de

Journal of Hepatology 2017 vol. 66 | S95–S332

S113

POSTER PRESENTATIONS
Background and Aims: Aging is a major risk factor for various forms
of liver and gastrointestinal (GI) disease and genetic background may
contribute to this pathogenesis. Group VIA phospholipase A2 or
iPLA2beta plays a role in phospholipid (PL) metabolism and
remodeling which is critical for membrane homeostasis. It is
known that iPLA2beta knockout (KO) mice with exon 9 deletion
exhibit aged-dependent phenotypes with body weight loss and
abnormalities in bone and brain. We have shown that the observed
liver injury susceptibility in mutant mice is associated with altered
bile acid (BA) metabolism (BBA 1852, 1646, 2015). We hypothesize
that iPLA2beta plays homeostatic role in PL and BA metabolism of the
GI tract during aging.
Methods: Male WT and whole-body iPLA2beta KO mice at 20–22
months of age (housed in facility free of infection) were used.
Histology, immunohistochemistry, sirus-red and AB-PAS staining as
well as Western blot and RT-PCR gene expression was performed in
livers and intestine of WT and KO mice. PL and BA profiling was
carried out by using LC/MS-MS mass spectrometry.
Results: Compared with WT, aged KO mice exhibited reduced body
and liver weights and they showed increased hepatic fibrosis (alphaSMA) and biliary ductular expansion (CK19). Mutant mice exhibited
severe intestinal atrophy (H&E) associated with increased apoptosis
(cleaved caspse 3), pro-inflammation (F4/80, VCAM1, CCL3, CCR5),
disrupted tight junction (ZO-1), reduced number of mucin-containing globlet cells (AB-PAS), and increased levels of portal vein
lipopolysaccharide. This intestinal damage was associated with
decreased expression of intestinal PL synthesis and remodeling
genes, LXR, CD36, FATP4, and ACSL5 as well as FXR/FGF-15 and BA
transport genes. By using LC/MS-MS profiling, iPLA2beta deficiency
caused a decrease in intestinal lysoPLs and ceramides concomitant
with an increase in arachidonate-containing PL. BA contents in
mutant liver, bile, and ileum were markedly increased, and associated
with an increase of hepatic BA synthesis (CYP7a1, CYP8b1) and
decreased SHP expression.
Conclusions: We showed that iPLA2beta deficiency could render
susceptibility for chronic active hepatitis, fibrosis, and intestinal
atrophy. KO mice exhibited altered intestinal PL and suppressed FXR/
FGF-15 expression, while their livers, bile, and ileum contained
increased hydrophobic BA. Thus, in a gut-to-liver axis manner, liver
fibrosis and bowel disease may concurrently occur in aged susceptible hosts such as those with iPLA2beta inactivation.
LBP-544
High efficacy is accompanied with substantial gains in patient
reported outcomes in cirrhotic patients with chronic hepatitis C
treated with sofosbuvir (SOF), velpatasvir with or without
voxilaprevir (VOX): data from POLARIS 1, 2, 3 and 4
Z.M. Younossi1, M. Stepanova2, I. Jacobson3, S. Zeuzem4, M. Bourliere5,
G. Foster6, S. Roberts7, T. Asselah8, A. Thompson9, E. Gane10,
B. Willems11, E. Lawitz12, S. Gordon13, M. Mann14, K.R. Reddy15,
C. Cooper16, S. Flamm17, K. Kowdley18, S. Hunt19. 1Center for Liver
Diseases, Department of Medicine, Falls Church; 2Center for Outcomes
Research in Liver Dise, Washington, DC; 3Mount Sinai Beth Israel
Hospital, New York City, United States; 4Johann Wolfgang Goethe
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Marseille, France; 6London Bridge Hospital, London, United Kingdom;
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Alfred Hospital, Victoria, Australia; 8Hopital Beaujon, Paris, France;
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St. Vincent’s Hospital, Melbourne, Australia; 10University Auckland,
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Texas Liver Institute, San Antonio; 13Henry Ford Health System, Detriot,
United States; 14Hannover Medical School, Meintz, Germany;
15
University of Pennsylvania, Philidelphia; 16Ottawa Hospital Research
Institute, Ottawa; 17Northwestern University Feinberg School of
Medicine, Chicago; 18Swedish Medical Center, Seattle; 19Center for Liver
Outcomes Research, Washington, DC, United States
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Background and Aims: SOF/VEL/VOX is a pan-genotypic anti-HCV
regimen shown to be safe and effective in different HCV populations.
We assessed the effect of SOF/VELVOX on PROs in HCV patients with
cirrhosis.
Methods: SF-36, CLDQ-HCV, FACIT-F, WPAI:HCV (a total of 26 PRO
domain scores) were administered in POLARIS-1, 2, 3 and 4 phase 3
clinical trials. Baseline PROs and treatment-emergent changes were
compared between patients with cirrhosis receiving SOF/VEL, SOF/
VEL/VOX, and placebo, and then to the scores of patients without
cirrhosis treated with the same regimens.
Results: 1,908 patients with chronic hepatitis C were enrolled,
including 718 with compensated cirrhosis and 1,190 without
cirrhosis. Of all patients, 152 received placebo (51 cirrhotics), 700
SOF/VEL for 12 weeks (262 cirrhotics), and 1,056 SOF/VEL/VOX for 8
or 12 weeks (405 cirrhotics). The overall SVR-12 rate for cirrhotic and
non-cirrhotic patients was 94.3% in both SOF/VEL and SOF/VEL/VOX
treatment groups. Cirrhotic patients had significantly lower baseline
PRO scores than non-cirrhotics (by up to −10.7 points on a universal
0–100 PRO scale; p < 0.05 for 24/26 PRO scores). Despite this, by the
end of treatment with both active regimens, patients with cirrhosis
experienced significant improvements of their PROs scores (by +1.3 to
+14.1 points, p < 0.05 for all PROs except for WP). These improvements were similar or greater in cirrhotic patients than in noncirrhotics treated with the same regimens (all p > 0.05). In contrast,
cirrhotic patients treated with placebo did not have any PRO
improvement (all p > 0.05). After treatment cessation, PRO improvements in cirrhotic patients persisted regardless of the regimen (+2.1
to +15.6 points by post-treatment week 4, +2.0 to +15.6 by week 12,
+3.3 to +17.5 by week 24; p < 0.05 for all PROs except for WP). In
multivariate analysis adjusted for confounders, receiving active antiviral regimen (rather than placebo) was associated with +4.2 to +11.0
points improvement in PRO scores in cirrhotics (all p < 0.05).
Conclusions: Cirrhotics with HCV have significant impairment of
their PROs. However, these patients experience the greatest improvement of PRO scores during treatment with SOF/VEL or SOF/VEL/VOX.
Achieving SVR is associated with significant improvements in PROs
which are also prominent in patients with cirrhosis.

Alcoholic liver disease
THU-325
Ki67, cyclin D and caspase 3 allow distinction of two sub-groups of
alcoholic patients at early stages of alcoholic liver disease
P. Stärkel1, C. Desaeger2, N. Lanthier1, I. Leclercq2. 1HepatoGastroenterology, Cliniques Universitaires Saint Luc; 2Laboratory of
Hepato-Gastroenterology, Université Catholique de Louvain, Brussels,
Belgium
E-mail: Peter.starkel@uclouvain.be
Background and Aims: A minority of patients with alcoholic liver
disease (ALD) ultimately progresses to cirrhosis. The cellular
mechanisms that drive disease progression remain incompletely
elucidated. The study aimed to assess the proliferation/apoptosis
balance and factors influencing that balance at early stages of ALD.
Methods: Patients admitted to the alcohol withdrawal unit for
detoxification were eligible. All had a routine Fibroscan and blood
sampling performed at admission. After written, informed consent,
patients with suspected significant fibrosis on Fibroscan (≥F2)
underwent a transjugular liver biopsy within 72 h of admission.
Liver biochemistry and CK-18 M65 (liver damage) and M30
(apoptosis marker) fragments were measured in serum. Liver tissue
was analyzed for proliferation and apoptosis markers by immunohistochemistry/immunofluorescence, Western blot, Elisa or a
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combination of these techniques. Blood samples from healthy social
drinkers (<20 g/day) and normal liver tissue samples served as
controls.
Results: Immunohistochemistry of Ki67 and cyclin D revealed two
sub-groups of patients with a high and a low hepatocyte
proliferation index, respectively (Ki67 > 8% vs. <1.5%, p < 0.001 and
cyclin D > 9.5% vs. <3.5%, p < 0.001). Western blotting revealed an
overall increase of phosphorylated Stat 3 in liver homogenates.
By contrast, immunofluorescence staining showed cytoplasmic
sequestration of Stat3 in low proliferators whereas Stat3 hepatocyte
nuclear staining that co-localized with cyclin D was observed in high
proliferators. When looking at apoptosis, overall caspase 3 activity
significantly increased in liver homogenates. Serum CK-18 M65 and
M30 levels were significantly higher in alcoholics compared to
controls and correlated with AST (r = 0.512 and r = 0.406, respectively) and ALT (r = 0.582 and r = 0.447, respectively) levels. Strikingly,
cleaved caspase 3 expression was almost completely absent on
immunofluorescence in patients with a high hepatocyte proliferation index whereas patients with low proliferation showed
a marked increase in nuclear localization of cleaved caspase 3 in
HNF4+ hepatocytes.
Conclusions: We identified 2 sub-groups of alcoholic patients at an
early stage of disease progression: a high hepatocyte proliferation/
low apoptosis and a deficient proliferation/increased apoptosis
group. Stat3 seems to promote hepatocyte proliferation and functionally deficient Stat3 might switch the proliferation/apoptosis
balance in favor of liver damage.
THU-326
Ethanol feeding preferentially increases Steroidogenic acute
regulatory protein, mitochondrial respiration and oxidative stress
in perivenous mouse hepatocytes
R. Fucho1, C. Vallejo1, C. Alarcon-Vila1, C. Garcia-Ruiz1,
J. Fernandez-Checa1. 1IIBB-CSIC, Liver Unit, Hospital Clinic, Ciberehd,
Barcelona, Spain
E-mail: checa229@yahoo.com
Background and Aims: Alcoholic liver disease (ALD) is a growing
global health concern and a major cause of chronic liver disease.
Previous studies indicated a species-dependent correlation between
increased mitochondrial respiration and alcohol-induced liver injury
in mice. Although mitochondrial cholesterol loading sensitizes
hepatocytes to cell death via selective GSH depletion, the role of
mitochondrial cholesterol accumulation in alcohol-induced perturbation of mitochondrial function is unknown. Mitochondrial cholesterol transport is driven by Steroidogenic acute regulatory protein
(StARD1). As zone 3 of the liver is most sensitive to alcohol-induced
injury, this study aims to determine whether ethanol induces zonal
changes in STARD1 expression and mitochondrial function in
perivenous (PV) and periportal (PP) hepatocytes.
Methods: 8 week-old male C57BL/6 mice were exposed to Lieber
DeCarli diet with maltodextrin (Ctrl) or 5% ethanol (EtOH) for 10 days
or 4 weeks. Livers were perfused through portal and superior cava
vein to perform a dual digitonin-collagenase digestion. Selective
destruction of periportal (PP) or PV mouse hepatocytes ( pmh)
was achieved obtaining 4 hepatocyte populations: Ctrl PP, EtOH PP,
Ctrl PV and EtOH PV. Population enrichment was confirmed by WB
analysis of PP and PV markers: E-Cadherin, CYP2E1 and Glutamine
synthase.
Results: EtOH increased CYP2E1 expression in whole liver as well as
enhanced StARD1 protein levels. In liver sections, ETOH feeding
preferentially induced STARD1 expression in PV areas. This observation accompanied by StARD1 phophorylation in preferentially in
EtOH PV pmh. Mitochondrial function through Seahorse analyses
showed that Ctrl PV pmh displayed lower basal and maximal
respiration as well as lower ATP production when compared to Ctrl
PP pmh. However, upon EtOH exposure, PV pmh displayed a greater
change in maximal respiration and spare respiratory capacity linked

to an increase in H+ leak. In addition, EtOH PV pmh displayed
increased oxidative stress assessed by lipid peroxidation and 4-HNE
levels that correlated with increased mt cholesterol loading and mt
GSH depletion. The deleterious effects of ethanol were attenuated in
PV pmh from mice with specific deletion of StARD1 in hepatocytes.
Conclusions: These data indicate that EtOH intake preferentially
induces STARD1 in PV pmh contributing to zonal selective onset of
oxidative stress and injury. StARD1 may play an important role due to
its selective PV regulation.
THU-327
Development of a novel murine model of acute alcoholic hepatitis
R. Wilkin1, P. Lalor1, R. Parker1, P. Newsome1. 1NIHR Birmingham Liver
Biomedical Research Unit, University of Birmingham, Birmingham,
United Kingdom
E-mail: wilkinr@bham.ac.uk
Background and Aims: Acute alcoholic hepatitis is a severe
condition with a medium-term mortality rate of 30–50%. To facilitate
testing of novel therapies our aim was to establish a murine model in
which oxidative stress is more pronounced as seen clinically.
Methods: Nrf2 knockout mice were given a Lieber de Carli (LdC)/
alcohol diet of varying concentrations for a variety of durations by ad
libitum access +/− oral gavage. Nrf2 is an important mediator that
limits oxidative stress therefore homozygous knockouts for this gene
are more susceptible to oxidative stress caused by alcohol. Liver
injury was assessed through blood tests, flow cytometry and
immunohistochemistry (IHC).
Results: Five days of plain LdC diet followed by nine days of LdC/
alcohol diet, supplemented by twice daily alcohol gavage, reliably
produced liver injury. Median ALT was 389 I/U and this was
significantly elevated compared to controls ( p- 0.0275). There was
marked derangement of the liver architecture with severe steatosis,
inflammation, necrosis and neutrophil infiltration. This correlated
with flow cytometry that showed increasing inflammatory cell
infiltrate as indicated by CD45, CD8, F4/80 and Ly6G staining.
The ALT rise correlates with an increase in CD8+ T cells and
neutrophils identified on flow cytometry. These results indicate
that the liver injury produced is a good replication of the human
disease.

Conclusions: Developing a murine model of alcoholic hepatitis is
difficult and required multiple iterations. The model utilises elements
of previously published models, combining Nrf2−/− mice with ad
libitum alcohol administration plus oral gavage. The current model
has a short duration but provides a severe injury profile. While other
models have a high mortality or morbidity profile that prevents their
use in a UK setting, this model adheres to UK regulations.
This novel model will allow the trial of new treatments for alcoholic
hepatitis to determine both their effect and their mechanism of
action before use in humans.
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THU-328
Evaluation of potential futility in alcoholic hepatitis –
multicentre study
R. Barosa1, C. Teixeira2, A. Antunes3, J. Pinto4, J. Branco5, P. Marcos6,
S. Marques7, A.P. Oliveira2, H. Guerreiro3, A. Banhudo4, A. Martins5,
J. Reis5, H. Vasconcelos6, C. Chagas7, C. Fonseca1, R. Palma1. 1Hospital
Garcia de Orta, Almada; 2Hospital São Bernardo, Setúbal; 3Centro
Hospitalar do Algarve, Algarve; 4Hospital Amato Lusitano, Castelo
Branco; 5Hospital Fernando Fonseca, Amadora; 6Hospital de Santo
André, Leiria; 7Centro Hospitalar Lisboa Ocidental, Lisboa, Portugal
E-mail: a.rita.b@gmail.com

ASH negative patients. In patients with WBC ≥ 10.75 × 109/L, ASH was
found in 17/20 (85%) while in patients with PLT ≥ 147.5 × 109/L, ASH
was found in 8/11 (73%). Among the 7 patients with both criteria, ASH
was present in 6 (86%).
Conclusions: Among patients with clinically suspected ASH and a
Maddrey score ≥32, histological ASH was found in only 60%. The
suggested WBC and PLT thresholds could be confirmed as noninvasive predictors of histological ASH (PPV 86%). However, the
combined criteria were applicable only in a minority of patients
(7/48, 15%) and thus of limited clinical value.

Background and Aims: Alcoholic hepatitis (AH) is associated with
a high short term mortality. Static and dynamic prognostic models
are essential to determine the best approach to each patient. We
aimed to select the best potential futility criteria in patients with AH.
Methods: Retrospective multicentre study including patients with
AH diagnosed clinically and/or histologically admitted between
January 2012 and December 2015. 28-day mortality (M28) was
evaluated and Maddrey Discriminative Function (MDF), CLIF-C ACLF,
CLIF-C AD, Model for End-Stage Liver Disease (MELD), MELD-Sodium,
Age, Bilirubin, INR and Creatinine (ABIC), Glasgow Alcoholic Hepatitis
Score (GAHS) and Child-Turcotte-Pugh(CTP) performances were
compared.
Results: 155 patients were included (male sex: 77.4%, mean age: 53.6
± 9.2 years) with a median follow-up of 31 months (IQR 10–57).
Ninety (58.1%) patients were started on pentoxifylline (PTX) and 56
(36,1%) on prednisolone (PDN). There were no significant differences
on Kaplan-Meier survival curves between patients treated with PDN
vs. PTX. CLIF-C ACLF was significantly superior to predict M28,
namely when compared to FDM (AUROC 0.803 vs. 0.667, p = 0,043).
M28 positive predictive value (PPV) of CLIF-C ACLF > 60 was 84.2%.
Patients treated with PDN with CLIF-C ACLF > 60 and Lille ≥ 0.45 had a
97% PPV of being death at the 28th day.
Conclusions: The CLIF-C ACLF score selects patients with high
mortality. Combination of static and dynamic scores (CLIF-C ACLF +
Lille) improves M28 predictive ability and may be used as futility
criteria, in the absence of indication for liver transplant.

THU-330
Drinking behaviour and rs738409:G in PNPLA3 are associated
with slower recovery of liver function following severe alcoholic
hepatitis
S.R. Atkinson1, M.J. Way2,3, A. McQuillin3, M.Y. Morgan2, M.R. Thursz1.
1
Hepatology, Imperial College London; 2Medicine; 3Molecular
Psychiatry, University College London, London, United Kingdom
E-mail: stephen.r.atkinson@gmail.com
Background and Aims: The variant rs738409 in PNPLA3 is associated
with an increased risk of developing both significant alcohol-related
liver disease and, in this context, adverse clinical outcomes. The aim
of this study was to determine whether, in severe alcoholic hepatitis,
carriage of rs738409:G is associated with impaired recovery of liver
function.
Methods: Cases with severe alcoholic hepatitis were recruited prospectively through the Steroids or Pentoxifylline for Alcoholic Hepatitis
(STOPAH) trial. Biochemical and haematological data were collected
at baseline and the day 90 visit. Self-reported alcohol consumption
was recorded at day 90 and categorised as abstinent or drinking. The
rates of change in serum bilirubin and albumin concentrations and
the international normalised ratio (INR) were examined in relation to
rs738490 genotype and drinking behaviour.

THU-329
Clinical criteria are of limited value for diagnosis of alcoholic
steatohepatitis
R.E. Stauber1, W. Spindelboeck1, F. Rainer1, P. Douschan1, C. Lackner2.
1
Dept of Internal Medicine; 2Institute of Pathology, Medical University of
Graz, Graz, Austria
E-mail: rudolf.stauber@medunigraz.at
Background and Aims: Current clinical practice guidelines recommend liver biopsy for diagnosis of alcoholic steatohepatitis (ASH) in
patients with clinically suspected ASH and a Maddrey score of ≥32. A
recent study suggested a high positive predictive value for diagnosing
ASH based on clinical criteria including white blood count (WBC)
≥10.75 × 109/L and platelet count (PLT) ≥147.5 × 109/L (Hardy et al.
BMC Gastroenterology 2013, 13:55). The aim of the present study was
to evaluate these criteria in an independent cohort of patients with
biopsy-proven ASH.
Methods: Consecutive hospitalized patients with suspected severe
alcoholic hepatitis based on recent heavy drinking (alcohol consumption >60 g/day) and a Maddrey score ≥32 underwent liver
biopsy. Patients with concomitant hepatocellular carcinoma or
previous liver transplantation were excluded. Histological ASH was
defined as the presence of both hepatocellular ballooning and lobular
inflammation with any degree of steatosis. Patients were followed
until death or liver transplantation and liver-related death was
recorded.
Results: Forty-eight patients underwent liver biopsy between 1995
and 2009 and were followed until December 2009 (median follow-up
4.1 years, range 0–15 years). Histological ASH was found in 29/48
patients (60%). Five-year survival was 35% in ASH positive and 47% in
S116

Results: Paired information on rs738409 genotype and laboratory variables was available in 377 cases; information on drinking behaviour was available in 365 (97%). Carriage of rs738409:G
was associated with a slower decline in median serum bilirubin concentration (CC: 0.0084 μmol/l/day [IQR 0.0066–0.010];
CG: 0.0080 [0.0053–0.0098]; GG 0.0072 [0.0045–0.0092], p < 0.001)
and a slower recovery in serum albumin concentration (CC:
0.0027 g/l/day [0.0009–0.006]; CG: 0.0025 [0.0005–0.0032]; GG
0.0017 [0.0004–0.0035], p = 0.04), but did not appear to influence
recovery of the INR ( p = 0.90 (Figure 1). Resumption of drinking
by day 90 significantly influenced the recovery rates of all three
laboratory variables viz. serum bilirubin: (abstinent 0.0088 [0.0069–
0.01] vs drinking 0.0067 [0.0026–0.009], p < 0.001); serum albumin
(0.0027 [0.0057–0.001] vs 0.0018 [0.0042–0.0003], p = 0.007); and
INR (0.0022 [0.0012–0.0034] vs 0.0013 [−0.0005 to 0.0027], p <
0.001). The observed effect of rs738409 genotype on the rates
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of recovery of laboratory variables differed in groups defined
by drinking behaviour; recovery rates were slower in abstinent
individuals who carried rs738409:G but rates were not further
influenced by genotype in those who continued to drink.
Conclusions: In people who survive an acute episode of severe
alcoholic hepatitis carriage of rs738409:G is associated with slower
rates of recovery in serum bilirubin and albumin. Early resumption of
drinking also significantly slows recovery of these and laboratory
variables. The greatest influence of rs738409:G was in relation to
recovery rates in abstinent people.
THU-331
Low serum transferrin indicates short-term mortality in severe
alcoholic hepatitis
S. Atkinson1, I. Spivak2, J. Cabezas3, R. Bataller3, C. Trautwein2,
M.R. Thursz1, P. Strnad2. 1Hepatology, Imperial College London, London,
United Kingdom; 2Medical Clinic III, Univeristy Hospital Aachen, Aachen,
Germany; 3Liver Center, Univeristy of North Carolina, Chapel Hill, NC,
United States
E-mail: stephen.r.atkinson@gmail.com
Background and Aims: Iron is simultaneously an essential and
potentially toxic micronutrient linked to oxidative stress, bacterial
infection and systemic inflammation. The liver plays a key role in iron
homeostasis through synthesis of the serum transporter, transferrin,
and the iron hormone hepcidin. Dysregulation of iron parameters
is common in patients with severe alcoholic hepatitis and serum
transferrin has been associated with outcome in patients with
decompensated alcohol-related liver disease. The aim of this study
was to examine the relationship between parameters of iron
metabolism and outcome in patients with severe alcoholic hepatitis.
Methods: Ferritin, transferrin, iron, transferrin saturation (TSAT) and
hepcidin were measured in baseline, pre-treatment, serum samples
from 202 randomly selected patients with severe alcoholic hepatitis
(AH) recruited prospectively via the STOPAH trial. Hepatic transferrin
mRNA expression was assessed in 27 additional AH subjects.
Results: Compared to population-based normal ranges AH patients
had diminished serum transferrin (median 93 mg/dl), but increased
ferritin (median 625 ng/dl) and TSAT (median 69.8%). Transferrin
was negatively correlated with MELD (r = −0,26; p < 0.001) and the
Glasgow Alcoholic Hepatitis score (GAHS; r = −0.31; p < 0.0001). Low
transferrin and raised hepcidin, ferritin and TSAT were associated
with 28-day mortality. Serum transferrin remained an independent
predictor of 28-day mortality on multivariable analysis (OR 0.98, 95%
CI 0.97–0.99, p = 0.005). The ability of transferrin to predict 28-day
survival (AUROC 0.70, 95% CI 0.61–078) was greater than MELD, GAHS
or discriminant function (AUROCs 0.66, 0.69 and 0.59, respectively).
Analysis of hepatic mRNA levels demonstrated negative correlation
between transferrin and IL8, CXCL5, Fn14 and DR6. Moreover, a
marked negative correlation between transferrin mRNA levels and
the hepatic venous pressure gradient was observed (r = −0.54, p =
0.004).
Conclusions: Our findings demonstrate that parameters of iron
metabolism, particularly transferrin as a negative acute phase reactant, are strongly associated with outcome in severe AH. Moreover,
the performance of transferrin in predicting 28-day mortality is
comparable to the commonly used scoring systems. Further studies
are needed to determine factors influencing transferrin availability
in AH.
THU-332
Serum procalcitonin correlates with baseline renal function and
predicts mortality in severe alcoholic hepatitis
S.R. Atkinson1, J. Maurice1, N. Vergis1, E. Forrest2, M.R. Thursz1.
1
Hepatology, Imperial College London, London; 2Gastroenterology &
Hepatology, Glasgow Royal Infirmary, Glasgow, United Kingdom
E-mail: stephen.r.atkinson@gmail.com

Background and Aims: Severe alcoholic hepatitis (SAH) is associated
with high short-term mortality. In addition, it is associated with a
high risk of infection, at presentation (baseline) and after commencing treatment (incident). Current tools for the prediction of survival
and development of infection are imperfect. Elevated serum
procalcitonin has been described in systemic inflammation and, in
SAH, as able to discriminate between bacterial infection and a sterile
systemic inflammatory response. The aim of this study was to
determine whether serum procalcitonin was able to predict the
incident infection and mortality in SAH.
Methods: Cases with SAH were recruited prospectively through the
Steroids or Pentoxifylline for Alcoholic Hepatitis trial. Procalcitonin
was measured by ELISA in serum samples taken at baseline (n = 708).
Median procalcitonin levels were compared between groups of
interest by the Mann-Whitney U test, correlations were tested using
Spearman’s rank and association with outcomes was tested by
logistic regression.
Results: Serum procalcitonin levels were generally elevated (median
0.20 ng/ml, IQR 0.08–0.52 ng/ml; normal < 0.05 ng/ml) and did not
differ between groups defined by baseline infection ( p = 0.45).
Procalcitonin correlated with serum creatinine (rho 0.15, p <
0.0001) at baseline but not bilirubin, white cell count, albumin or
INR. Serum procalcitonin did not correlate with circulating bacterial
DNA levels ( p = 0.90). A weak correlation with baseline MELD (rho
0.08, p = 0.05) was observed but not with either DF or GAHS ( p = 0.1
and p = 0.08, respectively). Procalcitonin levels did not predict
incident infection or Lille response. However, procalcitonin levels
did predict both 28-day (OR 1.10, 95% CI 1.01–1.21, p = 0.03) and 90day mortality (OR 1.20, 95% CI 1.07–1.36, p < 0.01). The association
between procalcitonin and mortality, at either time point, was
independent of age, neutrophil count, INR, serum bilirubin, creatinine and albumin.
Conclusions: In the context of SAH, serum procalcitonin is associated
with baseline renal function and is an independent predictor of
mortality. In this cohort, serum procalcitonin was not associated with
baseline infection nor did it predict incident infection. This may
indicate that in SAH procalcitonin levels are driven by inflammation rather than infection. However, the requirement that baseline
infection was clinically controlled prior to randomisation and sample
collection may explain the lack of association with procalcitonin
levels.
THU-333
Hepatocyte but not macrophage-specific stard1 deletion
attenuates alcoholic liver disease
V. Ribas1, S. Nuñez1, C. Garcia-Ruiz1, J. Fernandez-Checa1. 1IIBB-CSIC,
Liver Unit Hospital Clinic, Ciberehd, Barcelona, Spain
E-mail: checa229@yahoo.com
Background and Aims: Mitochondrial cholesterol accumulation has
been identified as a key event in alcoholic liver disease (ALD) by
depleting mitochondrial GSH and therefore sensitizing hepatocytes
to cell death. Steroidogenic acute regulatory domain 1 (StARD1)
mediates cholesterol trafficking to mitochondria but its role in ALD
has not been thoroughly examined. Several cell types in liver express
StARD1, such as hepatocytes, stellate cells and macrophages (kupffer
cells). Kupffer cells are resident macrophages derived from the
myeloid lineage with important roles in liver physiology and in the
inflammatory response in ALD. We generated mice with hepatocytespecific and macrophage-specific deletion of StARD1 to study the
specific role of StARD1 expression on these liver cell types in the
setting of alcohol-induced liver damage.
Methods: Mice with loxP sites flanking exons 2–5 of StARD1 gene
(StARD1floxed mice) were generated in our laboratory and were
crossed either with albumin-Cre or with lysM-Cre transgenic mice
(Jackson Laboratories). Animals with specific deletion of StARD1 in
hepatocytes StARD1Δhep or in Kupffer cells (StARD1ΔMAC) and their
corresponding StARD1floxed littermates were subjected to an
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acute-on-chronic alcohol feeding model of ALD after 10-day preadaptation with 0.2% cholesterol-enriched Lieber-DeCarli 5% alcohol
followed by a single ethanol binge administration (NIAAA model). At
the end of this protocol, we determined parameters of liver damage,
mitochondrial homeostasis, endoplasmic reticulum (ER) stress,
inflammation and expression of lipogenic genes.
Results: Treating mice with this described NIAAA protocol increased
serum transaminases in animals with normal expression of StARD1,
while this effect was reduced (75% reduction) in StARD1Δhep animals.
Additionally, this protocol increased transcription of ER stress
markers including Ddit3, Pdia4, Atf4, genes involved in lipogenesis
and inflammation (Fasn, Fabp4, Tnfa, Ccl2) in StARD1floxed mice,
whereas the rise in these markers was attenuated (∼50% reduction) in
SLKO mice. However, animals with specific deletion of StARD1 in
macrophages showed a parallel increase of markers of liver damage,
inflammation and steatosis comparable with their StARD1floxed
littermates.
Conclusions: These results suggest the deletion of StARD1 specifically in hepatocytes attenuates acute-on-chronic alcoholic steatohepatitis, suggesting that targeting StARD1 on hepatocytes may emerge
as a potential approach for ALD treatment.
THU-334
Alcoholic hepatitis histological scores predict short-term survival
in Asian patients with biopsy-proven alcoholic hepatitis
W. Kim1, Y.-I. Choi1, S.K. Joo1, Y.J. Jung1. 1Boramae Medical Center, Seoul,
South Korea
E-mail: wonshiri@yahoo.com
Background and Aims: Alcoholic hepatitis histological classification
system (AHHS) is a recently developed, prognostic tool for predicting
short-term mortality in Caucasian patients with alcoholic steatohepatitis. However, AHHS has rarely been validated in other ethnic
populations with alcoholic steatohepatitis (ASH).
Methods: We conducted a prospective cohort study of hospitalized
patients with clinically suspected alcoholic hepatitis between
January 2010 and June 2016. Histopathologic findings were assessed
for the calculation of AHHS for all patients. Kaplan-Meyer curves were
plotted to assess the diagnostic performance of AHHS to predict the
liver-related events (death or liver transplantation). Under multivariate Cox regression analysis, the histopathologic risk factors to
predict short-term, liver-related outcomes were examined.
Results: We included a total of 147 patients with biopsy-proven ASH;
the mean age was 52.3 ± 11 years old and 123 (83.1%) patients
were male. Sixty-two (42.2%) patients had severe ASH in terms of
MDF ≥32. Among them, 47 patients were treated with corticosteroids: 38 patients responded to steroid and 9 patients did not respond
to steroid in terms of Lille score. Six patients with contraindications to
corticosteroids were started on pentoxifylline. Twenty-five (17%)
patients developed 180-day liver-related events including death or
liver transplantation. AHHS was significantly higher in the liverrelated event group than in the survival group (7.72 ± 0.94 vs. 5.74 ±
1.62, p < 0.001). In multivariate analysis, type of bilirubionostasis (HR,
2.714; p = 0.05), absence of megamitochondria (HR, 0.197; p = 0.049),
and severity of fibrosis (F3 and F4A; HR, 5.073; p = 0.007, vs. F4B
and F4C; HR, 17.754; p = 0.008) were significantly associated with
higher mortality at 180 days. However, degree of polymorphonuclear
infiltration was not significantly associated with short-term mortality
( p = 0.242). AHHS fairly predicted 180-day survival without any liverrelated event (AUROC, 0.848; 95% CI, 0.648–0.800; p < 0.0001;
sensitivity 90%, specificity 48%).
Conclusions: In this prospective ASH cohort, AHHS significantly
predicted 180-day liver-related outcomes. Therefore, AHHS might be
adopted as a useful histological prognosticator in Asian patients with
biopsy-proven ASH. Further studies are warranted to develop a new
prognostic histologic scoring system to predict the responsiveness
to corticosteroids prior to initiating liver-specific therapies for ASH
patients.
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Investigating immunomodulatory roles of CX3CR1 related with
differentiation and functional polarization of kupffer cells
Y.-S. Lee1, J.H. Kim1, J.E. Yeon1, K.S. Byun1. 1Gastroenterology and
Hepatology, KUMC, Seoul, South Korea
E-mail: lys810@korea.ac.kr
Background and Aims: Even though there were many studies to
identify the origin of Kupffer cells (KCs) KCs, resident macrophage
in the liver, it has not been elucidated clearly. CX3CR1 which is a kind of
chemokine receptor is expressed on various monocyte-macrophage
lineage cells and is known to relate with liver diseases. In the present
study, we investigated the role of CX3CR1 for development of KC.
Methods: For differentiation of macrophages from monocytes, sorted
monocytes from mice liver and human PBMCs were co-cultured with
liver sinusoidal endothelial cells (LSECs) and human umbilical
venous endothelial cells (HUVECs). The populations of monocyte
and KCs were analyzed in CX3CR1GFP/GFP mice which is deficient
P mice as control after treatment of
of CX3CR1 and CX3CR+/GF
1
clodronate liposome for depletion of KCs. Alcoholic liver injury was
achieved by feeding with 5% liquid ethanol diet for 8 weeks to
and CX3CRGFP/GFP
mice.
CX3CR+/GFP
1
1
Results: Isolated monocytes from liver and spleen were changed their
morphology and cell surface marker with support of LSECs. Moreover,
human circulating monocytes could be also differentiated to macrophage-like cells. During recovery period after clodronate treatment,
the population of GFP+ macrophage were significantly decreased in
CX3CR1 deficient mice compared to control mice. Interestingly, proinflammatory molecules such as IL-6, MCP-1 and TNF-α were highly
expressed in F4/80 high cells from CX3CR1+/GFP mice, while F4/80 high
cells which were originated from CX3CR1GFP/GFP mice exhibited
abundant expression of anti-inflammatory molecule like arginase-1,
IL-10 and TGF-β. Moreover, CX3CR1 deficiency reduced serum level of
AST/ALT and reduced fat accumulation compared to control in
alcohol-induced liver injury (Figure).

Conclusions: CX3CR1 is important factor in development and antiinflammatory functional differentiation of KCs. Therefore, CX3CR1
could be not only novel therapeutic target for various kind of liver
disease but also key molecule for studying of macrophage origin.

Cirrhosis and its complications: Clinical aspects
THU-001
Risk factors of early emergent hospital readmission and 6-month
mortality in patients with cirrhosis after a recovery from bacterial
or fungal infection
F. Morando1, S. Piano1, S. Rosi1, M. Stanco1, C. Pilutti1, E. Vettore1,
A. Romano1, S. Fasolato1, M. Tonon1, A. Brocca1, A. Sticca1, P. Angeli1.
1
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Background and Aims: In patients with cirrhosis, infections
represent one of the most frequent trigger for complications,
increasing frequency of hospitalizations and mortality rate. The
study aims (1) to identify predictors of early readmissions (within
30 days) in patients with liver cirrhosis discharged after an
hospitalization for bacterial and/or fungal infection, (2) to identify
predictors of midterm mortality (at 6 months).
Methods: All patients with cirrhosis discharged from the University
Hospital of Padova after an admission for a bacterial and/or fungal
infection from January 2010 and July 2016, were included in the
study. All patients were followed up for at least 6-months after the
discharge and/or until death or liver transplantation.
Results: 199 patients with liver cirrhosis were included in the study.
Results were separated in two parts: (a) analysis of predictors of early
readmissions due to an infection and due to any cause, (b) analysis
of predictors of 6-months mortality.
C-reactive protein (CRP) was found to be the only independent
predictor of early readmission due to an infection (OR = 1.76; p =
0.004). Considering early readmissions as a whole, the CRP value at
discharge was found to be an independent predictor of readmission
(OR = 1.91; p = 0.022), as well as the diagnosis of acute-on-chronic
liver failure (ACLF) during the hospital stay (OR = 2.48; p = 0.008) and
the hospitalization in the last 30 days previous to the admission/
inclusion in the study (OR = 1.50; p = 0.042).
Moving to the second part of analysis, age (HR = 1.05; p = 0.001),
diabetes mellitus (HR = 2.14; p = 0.010), refractory ascites (HR = 2.21;
p = 0.008), Model for End-stage Liver Disease (MELD) Score at
discharge (HR = 1.11; p < 0.001), diagnosis of sepsis according to the
new diagnostic criteria “Sepsis-3” (HR = 2.40; p = 0.019) and CRP
values at discharge (HR = 1.73; p = 0.002) were found to be independent predictors of 6 months mortality.
Conclusions: Our study shows that CRP is able to identify patients
at high risk of early readmission after a hospitalization for bacterial
and/or fungal infection. Furthermore, CRP showed to be an
independent predictor of 6-months mortality in these patients.
We identified a cut-off value of CRP, 10 mg/L, able to stratify patients
at low or high risk of readmission and mortality. CRP values could be
used, in combination with other clinical variables, both in the
stewardship of antibiotic treatment and to identify patients at high
risk of urgent readmission that deserve a strict surveillance program.
THU-002
Pregnancy in women with idiopathic non-cirrhotic portal
hypertension: results of a multicentric European study on
maternal and fetal management and outcome
F.T. Andrade1, M. Senzolo2, D. Tripathi3, F.T. Masferrer4,
J.C. García-Pagán4, D. Valla5, A. Plessier6, P.-E. Rautou6. 1Internal
Medicine, Hospital Pedro Hispano, Matosinhos, Portugal; 2Department
of Surgery Oncology and Gastroenterology, Padua University Hospital,
Padua, Italy; 3Liver Unit, Queen Elizabeth Hospital, Edgbaston,
Birmingham, United Kingdom; 4Barcelona Hepatic Hemodynamic Lab
and Liver Unit, Hospital Clinic-IDIBAPS, Barcelona, Spain; 5Service
d’Hépatologie, Hôpital Beaujon; 6Service d’Hépatologie, Hôpital
Beaujon, Clichy, France
E-mail: filipeteixeiraandrade@gmail.com
Background and Aims: 15% of patients with idiopathic non-cirrhotic
portal hypertension (INCPH) are women of childbearing age. We
aimed at determining maternal and fetal outcome of pregnancies
occurring in women with INCPH.
Methods: We retrospectively analysed the files of women with
INCPH followed in the centers of the VALDIG network and having had
≥1 pregnancy during the follow-up of their liver disease. Data are
median (interquartile range).
Results: Ten pregnancies occurred in 8 women within 32 (5–51)
months after INCPH diagnosis. Median age at conception was 33
years (30–36). The only identified risk factors for INCPH were a
myeloproliferative neoplasm in 1 patient and positive antinuclear

antibodies in 2 patients. No patient had a history of ascites and
3 previously had variceal bleeding. Out of the 5 patients who
never bled, 3 received beta-blockers. At conception, all women were
asymptomatic. MELD was 7 (6–10) and platelet count 83 × 109/L
(55–232 × 109/L). Three patients had a partial portal vein thrombosis
before pregnancy. During pregnancy, 2 patients received prophylactic
and 2 therapeutic low molecular weight heparin (LMWH): 3 because
of a partial portal vein thrombosis and 1 because of a myeloproliferative neoplasm and a history of placental infarction during a
previous pregnancy. One woman was treated with aspirin in addition
to LMWH.
Out of these 10 pregnancies, there were 1 miscarriage at gestation
week 9, 1 ectopic pregnancy at gestation weeks 13 and 8 term
deliveries. There were 5 caesarean sections and 3 vaginal deliveries.
All infants were healthy.
One gastric varices rupture occurred at gestation week 7. This woman
had a history of gastric varices bleeding before pregnancy and was
receiving betablockers and LMWH during pregnancy. Bleeding
was controlled with endoscopic treatment and TIPS. Genital or
parietal bleeding occurred postpartum in 2 patients, both receiving
anticoagulation and having had caesarean section. One woman
was managed with prostaglandin and embolization and the other
with red blood cell transfusion only. No thrombotic event, no change
in liver function tests and no ascites occurred following deliveries.
All women were alive after a median follow-up of 19 (4–50) months
after last delivery.
Conclusions: When pregnancy occurs in women with INCPH, fetal
and maternal outcomes are favourable. No portal vein thrombosis
or ascites happened but one variceal bleeding occurred. Genital
bleeding happened in women receiving anticoagulation.
THU-003
Von Willebrand Factor as a predictor of short-term
morbidity and mortality in comparison with conventional
scoring systems
A.V. Kulkarni1, L. Venkatkrishnan1, J. Krishnaveni1, M. Swaminathan1,
V. Vegiraju1, K. Murthy1, S. Dharamsi1, P. Krishna1. 1Gastroenterology,
PSGIMSR, Coimbatore, India
E-mail: aditya.vkulkarni14684@gmail.com
Background and Aims: The aim of this study is to compare VWF to
CTP and MELD scores to determine short term morbidity and
mortality.
Methods: A prospective observational study was conducted from
2015–2016 by enrolling 50 patients with cirrhosis of liver who were
categorized according to CTP and MELD scores. Von Willebrand Factor
(VWF) levels were detected by automated coagulation analyzer,
which uses optical detection principle. The levels of VWF were
compared with the CTP and MELD scores in 50 cirrhotic patients. All
patients were on 3-month follow up to determine the complications
secondary to cirrhosis and hence predict the short-term morbidity
and mortality.
Results: In comparison with CTP A, B, C, VWF was elevated in 3.4%,
34.5% and 62.1% respectively (X2 = 10.89, p < 0.01). In MELD score,
78.2% had high VWF levels (X2 = 7.17, p < 0.01). The mean value
of overall complications in patients with high VWF was 1.48 + 1.32
(t = 2.19, p < 0.05), as compared to CTP and MELD scores which had a
mean value of 0.8 + 1.14 and 0.77 + 1.05 respectively. In comparison
of VWF levels with individual complications and mortality, spontaneous bacterial peritonitis (SBP) was seen in 27.6% in high VWF
group compared to 4.8% in low VWF group (X2 = 4.299, p < 0.05).
Hepatorenal syndrome (HRS) was present in 51.7% patients with
high VWF group in comparison with 23.8% in low VWF group (X2 =
3.95, p < 0.01). Hepatic Encephalopathy (HE) was seen in 44.8% and
23.8% in high and low VWF groups respectively, which was not
statistically significant (X2 = 2.33, p = 0.126). Hepatopulmonary syndrome (HPS) was present in only 2 patients in the study, both were
in high VWF group. Death occured in 5 patients, all were in high VWF
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group (X2 = 4.02, p < 0.05). Correlation of VWF levels was also done
with the grade of varices. 4, 23, 20, 3 patients had grade 0, 1, 2,3
varices respectively, among which 6.9%, 37.9%, 48.3% and 6.9% were in
high VWF group (X2 = 2.35, p = 0.502). 9 patients had bleeding in 3
months of which 5 patients had high VWF levels.
Conclusions: VWF was a better predictor of overall 3 month
morbidity compared to CTP and MELD score. As for individual complications, VWF is better in predicting complications related to
bacterial translocation (SBP, HRS) and not for complications secondary to hemodynamic and metabolic alterations (HE, HPS). VWF levels
did not correlate with grade of esophageal varices and fail to predict
the risk of bleeding over 3 months in the study.
THU-004
Early initiation of carvedilol is safe and cost effective in
cirrhotic patients presenting with upper GI bleed
following endoscopic therapy: results of a prospective
randomized trial
A. Salim1, M.O. Farooq1, F.U.A. Mengal1, A. Masood1, K. Malik1,
A.K. Butt1, A. Alam1. 1Gastroenterology, Shaikh Zayed Hospital, Lahore,
Pakistan
E-mail: adnansalim1147@gmail.com
Background and Aims: Cirrhotic patients presenting with upper GI
bleed are usually discharged from hospital after 5 days following
endoscopic therapy, at which time secondary beta-blocker prophylaxis is initiated. This is on the assumption that starting beta-blockers
before day 5 may mask signs of early rebleeding. In countries
with high prevalence of cirrhosis, retaining patients in hospital is
a significant financial burden on health care facilities. We report
safety and cost effectiveness of early initiation of beta-blockers and
discharge before day 5.
Methods: 120 cirrhotic patients presenting with upper GI bleed were
recruited. All patients received vasoactive agents before undergoing
endoscopic therapy, following which they were randomized into 2
groups of 60 each. Group A was started on beta-blocker carvedilol
6.25 mg twice daily on day 6 following endoscopy. Group B was
initiated on carvedilol between days 1 to 3 after endoscopy. After
noticing no significant adverse events in both groups at 6 weeks, a
further 70 patients were recruited in Group B (making a total of 190),
whereas no further patients were added to Group A. The patients
were monitored for 6 weeks for rebleeding and mortality. The study
was extended to monitor 6 months mortality and at the time of
abstract submission, mortality data from patients recruited up to
April 2016 was available.
Results: 94 (49.5%) male and 96 (50.5%) female patients, aged 53
± 4 years were recruited. 161 (84.7%) patients were HCV+ve, 11
(5.8%) HBV+ve, 2 (1.1%) HCV & HBV+ve and other causes accounted
for 16 (8.4%) patients. Cause of GI bleed was esophageal varices in
146 (76.8%), gastric fundal varices in 14 (7.4%), gastro-esophageal
varices in 20 (10.5%) and angioectasia in 10 (5.2%) patients. 22
(11.6%) patients had Child Class A, 108 (56.8%) Child Class B and
60 (31.6%) had Child Class C disease. 30 (15.8%) patients had HCC.
21 patients were lost to follow up. Rebleeding occurred in only
one patient (Group A). 27 patients died in the 6 week follow up
period, 10 (16.6%) in Group A and 17 (13%) in Group B. 6-month
mortality was 55, 17 (28.3%) in Group A and 38 (29.2%) in Group B
(for data from patients until April 2016). P-value 0.306, not
significant.
Conclusions: Our results show that early initiation of carvedilol does
not lead to increased incidence of adverse effects. Early use of betablockers can lead to shorter hospital stay times without compromising treatment safety or efficacy.
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THU-005
Platelet count, spleen length and platelet count/spleen length
ratio for the diagnosis of oesophageal varices in patients with
hepatic cirrhosis. A systematic review and meta-analysis
A. Colli1, M. Fraquelli2, D. Prati3, D. Conte4, G. Casazza5. 1Internal
Medicine, Ospedale A. Manzoni, Lecco; 2Gastroenterology and
Endoscopy Unit, Fondazione IRCCS Ca” Granda Ospedale Maggiore
Policlinico, Milano; 3Department of Transfusion Medicine and
Hematology, Ospedale A. Manzoni, Lecco; 4Gastroenterology and
Endoscopy Unit, Fondazione IRCCS Ca” Granda, Ospedale Maggiore
Policlinico; 5Department of Biomedical and Clinical Sciences, Ospedale
L. Sacco, University of Milan, Milano, Italy
E-mail: mfraquelli@yahoo.it
Background and Aims: Current guidelines recommend endoscopy in
cirrhotic patients at diagnosis to screen for esophageal varices (EV)
despite half patients having no identifiable EV. We aimed to assess
the diagnostic accuracy of platelet count, spleen length, and platelet/
spleen length ratio (Plt/s) as alternative non- invasive tests for the
diagnosis of EV.
Methods: We searched and included studies assessing the diagnostic
accuracy of platelet count, spleen length, and Plt/s for the diagnosis of
EV using upper endoscopy as the reference- standard in patients with
cirrhosis. We followed the available guidelines provided in the
Cochrane Handbook for Diagnostic Test of Accuracy Reviews for
search, data collection and analysis. No language restrictions were
applied.
Results: We included 67 studies performed in a secondary-tertiary
care-setting. Only one was at low risk of bias, as most of them derived
a posteriori the best cut-off values overestimating accuracy.
EV of any size: indirect comparison of the three index tests,
showed that Plt/s is the most accurate. In the 17 studies with 2637
participants, using the predefined cut-off value of 909, sensitivity
was 0.93 (95% CI 0.83 to 0.97), specificity 0.84 (95% CI 0.75 to 0.91).
EV at high risk of bleeding: Plt/s was the most accurate index test and
with 909 as cut-off value (7 studies 642 participants) showed a
sensitivity of 0.85 (95% CI 0.72 to 0.93), and specificity of 0.66 (95% CI
0.52 to 0.77).
Conclusions: A simple test such as c Plt/s could be used to stratify the
risk of having EV. Using 909 as cut off valu, the presence of any size
EV can be excluded halving the number of useless endoscopic
procedures. However, this test is not accurate enough to replace
endoscopy for the identification of EV at high risk of bleeding that
require primary prophylaxis.
THU-006
Rapid change of liver stiffness after variceal ligation and TIPS
implantation
F. Piecha1, D. Paech2, J. Sollors1, H.-K. Seitz1, M. Rössle3, S. Mueller1.
1
Internal Medicine, Salem Medical Center and Center for Alcohol
Research, University of Heidelberg; 2Radiology, German Cancer Research
Center, Heidelberg; 3Internal Medicine II, University of Freiburg,
Freiburg, Germany
E-mail: felix.piecha@gmx.de
Background and Aims: Liver stiffness (LS) as measured by transient
elastography is widely used to screen for liver fibrosis. However, LS
not only increases in cirrhotic livers but also in response to alcohol
consumption, food intake, inflammation, cholestasis and direct
changes of the central venous and arterial pressure. This study in
both humans and animals was undertaken to assess whether rapid
changes of the portal flow can modulate LS.
Methods: Liver Stiffness was measured in 11 patients with chronic
liver disease 5 minutes before and after variceal ligation using the
Fibroscan device (Echosens, Paris). Next, we studied LS just 5 minutes
prior and after TIPS implantation in 14 patients with concomitant
assessment of portal and right atrial pressure. In a retrospective
cohort (n = 14), changes in variceal size, Liver Stiffness and routine
laboratory parameters undergoing sequential gastroscopic
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monitoring and LS measurements within 12 months were assessed.
Additionally, Liver Stiffness and portal, caval and arterial pressure was
measured in male Wistar rats using the μFibroscan (Echosens, Paris)
and a Powerlab Platform (AD Intruments, Dunedin) after complete
ligation of isolated liver lobes.
Results: In all patients undergoing variceal ligation, LS increased
immediately and significantly from a mean 40.3 ± 19.0 to 56.1 ±
21.5 kPa. In patients undergoing TIPS placement, LS decreased
significantly from 53.1 ± 16.6 to 43.8 ± 17.3 kPa and the decreasing
LS was significantly correlated with portal pressure (r = 0.558). In the
retrospective cohort, varices growing in size over a mean time
interval of 4.3 ± 3 months were highly associated (r = −0.638) with a
significant decrease in LS values from a mean of 54.9 ± 23.5 to 47.9 ±
23.8 kPa while no changes of laboratory parameters were observed.
Likewise, portal pressure and LS increased significantly after ligation
of isolated liver lobes in the animal model from 8.6 ± 0.4 to 10.4 ±
0.5 mmHg and from 4.1 ± 0.5 to 8.9 ± 1.5 kPa, respectively. Of note, no
changes of arterial or central venous pressure were observed.
Conclusions: Rapid changes of portal pressure is a strong modulator
of LS both in healthy and diseased organs. Thus, LS measurements
after variceal ligation or TIPS placement cannot be interpreted in
terms of disease progression or regression. Finally, in patients with
stable cirrhosis, a sudden decrease of LS may be indicative for new
collateral formation.
THU-007
A chronic disease management model for chronic liver failure is
cost-effective; cost-effectiveness analysis
A.J. Wigg1, J.K. Chin1, B. Kaambwa2. 1Hepatology, Flinders Medical
Centre; 2Economics Unit, Flinders University, Adelaide, Australia
E-mail: alan.wigg@health.sa.gov.au
Background and Aims: A recently published RCT by our group
demonstrated clinical benefits of a chronic disease management
(CDM) model including non-significant trends of both improved
hospital utilization (increased proportion of elective versus emergency admission) and reduced mortality (40% reduction). In this
follow-up study, our aim was to assess the relative cost effectiveness
of the CDM model when compared to usual care during the 12-month
study period, using incremental costs per death avoided as the
primary outcome.
Methods: 60 patients (40 intervention, 20 controls) were studied. To
obtain a total cost for each in-hospital admission, a cost per day for
each diagnosis related group (DRG) was established (using the
Australian Refined DRG cost weights) and this was multiplied by
patient level data capturing the length of stay for each DRGassociated admission within the trial. Costs of the intervention
( primarily nursing time) were also included in this analysis. Data on
the cumulative number of deaths in each trial arm at 12 months were
also recorded. Mean differences in costs and deaths avoided were
presented with 95% non-parametric bootstrapped confidence intervals. Results were also presented in the form of a cost effectiveness
plane and a cost effectiveness acceptability curve.
Results: Patients treated in the CDM arm had lower total costs
compared to those in the usual care (due to lower hospitalisation
costs) and higher number of deaths avoided at 12 months follow-up.
Cost-effectiveness analyses based on both complete or imputed data
demonstrated that the CDM intervention was both less expensive by
approximately $57,000 per participant and also more effective (% of
deaths at 12 months: 12% vs. 20%, difference 8%, bootstrapped 95% CI
−12% to 29%). These results suggest that CDM was the dominant
treatment option as it was associated with marginally less deaths and
statistically significantly lower costs relative to the usual care arm.
The cost effectiveness planes demonstrated some uncertainly around
this cost-effectiveness result. The cost effectiveness acceptability
curves demonstrated that at a willingness to pay value of $40,000 per
additional death avoided, there is at least a 96% probability of CDM
being more cost-effective than usual care.

Conclusions: The analysis data from of randomized controlled trial
suggests that the CDM intervention used is cost effective, relative to
usual care, due to fewer patient deaths and lower patient costs.
THU-008
Spontaneous bacterial empyem revisited
A. Amador1, D. Berbel2, A. Cachero1, E. Dueñas1, M. García-Guix1,
S. Salord1, R. Rota1, C. Baliellas1, C. Ardanuy1, X. Xiol1, J. Castellote1.
1
Department of Hepatology and Liver Transplantation; 2Department of
Microbiology, Hospital Universitari de Bellvitge, Barcelona, Spain
E-mail: aamadornavarrete@gmail.com
Background and Aims: Spontaneous bacterial empyem (SBEM) is a
rare complication of liver cirrhosis, with an incidence of 2–4% in
cirrhotic patients with ascites.
Methods: A retrospective study including cirrhotic patients admitted
with pleural effusion at our hospital from January 2010 to October
2016. Clinical histories and pleural fluid cultures submitted to
microbiology have been reviewed. We defined SBEM as the presence
of ≥250 PMN/μL in pleural fluid with positive culture or ≥500 PMN/
μL with negative culture.
Results: A total of 38 episodes of SBEM were diagnosed in 31 patients
and 37 patients with uncomplicated hepatic hydrothorax (HH) were
included. In the SBEM group, the mean age was 65 years, with male
predominance and the alcoholic cirrhosis was the most common
etiology. The 70% of SBEM episodes were not associated with
spontaneous bacterial peritonitis. The microbiological etiology was
identified in 47.4% of the cases, although pleural fluid culture was only
positive in 26.3% of the cases. A predominance of gram-positive cocci
has been observed in 67% of the cases and the predominant species
were Streptococcus spp (21% of the episodes); in 33% of cases the
etiology was gram-negative bacilli. Comparing both groups, there were
no differences in MELD (17.84 ± 7.4 vs. 17.89 ± 5.9 p = 0.974), grade of
renal failure (124.47 ± 70.02 vs. 121.08 ± 60.56 p = 0.823), proteins in
pleural fluid (18.95 ± 9.38 vs. 16.15 ± 9.97 P = 0.218), albumin in pleural
fluid (9.00 ± 4.52 vs. 9.43 ± 5.98 p = 0.825) and albumin gradient
(21.56 ± 7.3 vs. 19.71 ± 4.14 p = 0.395). The SBEM episodes had a
higher LDH value in pleural fluid (3.55 ± 4.2 vs. 1.27 ± 0.74 p = 0.047).
No SBEM case presented albumin gradient < 11 gr/L, but 38% of
them (13/34) were classified as exudates according to Light criteria.
There were no differences between the two groups regarding
mortality during the episode (17.1% vs. 23.1% p = 0.729) and the
median survival was 19 months in the EBE group and 17 months in the
HH group.
Conclusions: SBEM is an uncommon but severe complication of
cirrhosis. Microbiology has changed over the years, with current
predominance of gram positive bacteria. The mortality of this
complication is high, although there are no significant differences
with patients with uncomplicated hepatic hydrothorax. A 70% of
cases are not associated with SBP, so thoracentesis is essential to
diagnose infection in these cases. Pleural fluid in SBEM may be an
exudate by Light’s criteria, but albumin gradient <11 gr/L may help in
diagnosis.
THU-009
Outcome of liver transplant recipients after the first episode of
bacterial infection
A. Ferrarese1, A. Zanetto1, G. Germani1, M. Gambato1, F.P. Russo1,
U. Cillo2, P. Angeli3, P. Burra1, M. Senzolo1. 1Multivisceral Transplant
Unit, Gastroenterology, Padua University Hospital; 2Hepatobiliary
Surgery and Liver Transplant Center; 3Internal Medicine, Padua, Italy
E-mail: albertocive@libero.it
Background and Aims: Bacterial infections (BI) represent a major
cause of decompensation and death in patients with cirrhosis
awaiting Liver Transplantation (LT). However, the outcome during
and after BI, and subsequently prioritization and drop-out from the
Waiting List (WL) remain still poorly understood. The present study
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aimed to prospectively evaluate, in a single center cohort of cirrhotic
patients awaiting LT, the prevalence of BI; the 1-, and 12-month
outcome after the first episode of BI; the change of liver function
(according to MELD score) during and after resolution of BI, and the
consequent prioritization for LT.
Methods: All patients who experienced an episode of clinically
significant BI while in the WL for LT at Padua University Hospital since
2006 to 2014 were prospectively evaluated; re-LT, pediatric recipients
and patients with secondary bacterial peritonitis were ruled out.
MELD score, type of infection, interval time between WL entry and
infection were assessed before, during BI, and 1 and 12 months
thereafter, together with the recipients’ outcome. Data were
compared with a control group of patients matched for sex, age,
severity of liver disease but without any episode of BI.
Results: 1794 patients were evaluated, of which 114 (6.4%) were
enrolled (M/F 79/35, median age 57.2 ± 7.85 years, HCV 29.8%,
HCC 19.3%). Spontaneous bacterial peritonitis resulted as the
commonest BI (36%), without any impact on short term mortality
than other BI ( p = 0.09). As expected, one-month mortality was
significantly higher after BI than in the control group (31.6% vs. 2.5%,
p < 0.001); indeed, considering survivors, there was a trend towards
an higher 12 month drop-out rate ( p = 0.08). MELD score significantly
increased during BI in the whole cohort (median ± IQR 20 ± 6.1 to
22 ± 6; p = 0.001), in those who died (22.1 ± 5 vs. 25 ± 5.9, p = 0.001),
and in those who survived (17.5 ± 4.9 to 19.6 ± 5; p = 0.01). In the
latter subgroup, median MELD score after resolution of BI was higher
than before (baseline vs day 30: 18.1 ± 4.9 vs. 19.2 ± 5; p = 0.02).
Conclusions: BI represent a common cause of decompensation and
death in patients awaiting LT, determining a poorer outcome. BI was
associated with a significant short-term worsening of liver function
according to MELD score, also in those LT recipients who recovered
from BI. Thus, in this specific window time, personalized scores for
prioritization of patients awaiting LT should be advisable.
THU-010
Decreased hypercoagulable state in hepatitis C virus-cirrhotic
patients treated with DAA: the outcome revolution
A. Zanetto1, E. Campello2, L. Spiezia2, S. Shalaby1, E. Franceschet1,
M. Tessari1, A. Ferrarese1, A.C. Frigo3, I. Bortoluzzi1, M. Gambato1,
G. Germani1, A. Floreani4, F. Farinati4, M. Senzolo1, P. Burra1,
P. Simioni2, F.P. Russo1. 1Surgery, Oncology and Gastroenterology,
Multivisceral Transplant Unit; 2Medicine, Hemorrhagic and Thrombotic
Diseases Unit; 3Cardiac, Thoracic and Vascular Sciences, Biostatistics,
Epidemiology and Public Health Unit; 4Surgery, Oncology and
Gastroenterology, Gastroenterology, Padua, Italy
E-mail: alberto.zanetto@yahoo.it
Background and Aims: Advanced liver disease is characterized by
severe alterations of hemostatic balance that can lead to both
bleeding and thrombotic complications. Standard coagulation tests
failed to detect the degree of this disequilibrium. Thrombin
generation test (TG) with and without thrombomodulin (+/−TM)
has been reported as whole blood coagulation test able to quantify
the coagulation impairment in patients with liver cirrhosis. Aim of
the present study was to evaluate the impact of HCV eradication
following antiviral therapy (DAA) in coagulation profile of patients
with HCV related liver cirrhosis as well as to correlate these changes
with both the improvement of liver function test and the risk of portal
vein thrombosis (PVT) development.
Methods: Patients with HCV related cirrhosis treated with DAA were
prospectively enrolled. TG test (+/−TM) were performed at baseline,
at the end of therapy (EOT) and 12 weeks (12 W) after EOT. During
follow-up, PVT onset was recorded.
Results: 60 patients were enrolled (Child A/B 50/10). All of them
reached EOT. Twenty patients (33%) reached 12 W after EOT followup. Albumin ( p < 0.004) and platelet count ( p < 0.001) significantly
increased after the end of therapy. Compared to baseline value (0.4),
the endogenous thrombin potential ratio significantly improved after
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the end treatment (0.8; p < 0.001) and 12 W after (0.9; p = 0.002). The
12 W after EOT lag time (time to coagulation start in TG test) was
significantly longer in comparison to pre-antiviral values ( p < 0.001).
No statistically significant correlation was found between TG
parameters and liver function tests at multivariate analysis. Median
follow up was 12 months (4–14). During follow-up, one PVT episode
was recorded (incidence 2%).
Conclusions: Eradication of HCV is associated with significant
changes in TG profile, possibly related to the improvement of liver
function. This amelioration may partially correct the disequilibrium
of the hemostatic imbalance of liver cirrhosis, leading to a reduction
in the risk of PVT development. Further studies are needed to confirm
these results.
THU-011
Long-term survival after hospital discharge in cirrhotic patients
previously hospitalized in intensive care unit for an acute event: a
6 year cohort study
F. Marquion1, C. Zylberfajn1, A. Hoogvorst1, J.-C. Nault2, P. Nahon2,
R. Amathieu1. 1Reanimation; 2Hepatologie, Assistance publique des
hopitaux de Paris – Universite Paris 13, Bondy, France
E-mail: roland.amathieu@aphp.fr
Background and Aims: Cirrhotic patients have higher hospital and
intensive care unit (ICU) mortality than non-cirrhotic patients. Risk
factors associated with ICU mortality are mostly well identified.
However, long term outcome and risk factors of mortality of cirrhotic
patients discharged alive from the hospital in the aftermath of an
acute event that required ICU admission are not known.
Methods: Between January 1st 2006 and December 31th 2011, all
ICU patients with cirrhosis have been extracted from our ICUdatabase and included in this study. Demographic, clinical and
laboratory data were collected. The primary outcome was 1-yr
mortality. Independent risk factors associated with 1-yr mortality
were sought.
Results: Among the 414 critically ill patients with liver cirrhosis
admitted during the six-year period, 279 (67%) were discharged alive
from the hospital and included in the study. Major reasons of ICU
admissions were: severe gastrointestinal bleeding (66%), sepsis (14%)
and neurological failure (7%). Alcohol was the principal etiology of
the cirrhosis. Median SOFA score at admission was 4 [3–7] in 1-yr
survivors compared to 6 [3–9] in the 1-yr non-survivors ( p < 0.001).
The mortality at 1 year after discharge from the hospital was 31.6%.
Among the non-survivors, half of deaths occurred within the first
three months after hospital discharge. In multivariate logistic
regression analysis, independent variables associated with 1-year
mortality were: Child Pugh score (OR 1.34 [1.03–1.74] p = 0.03), IGS2
score (OR 1.04 [1.01–1.07] p = 0.01) and presence of renal failure at
admission (OR 6.24 [1.07–51, 69] p = 0.04).
Conclusions: Cirrhotic patients discharged alive from the hospital
after an acute event that required ICU admission had early and high
mortality rates during the following year. The long-term prognosis
seems to be influenced by the initial level of injury (assessed by
several ICU scoring system), severity of the underlying liver disease
and presence of renal failure at admission in ICU. Multicentric
prospective studies are needed to confirm these results in order to
adapt and refine the therapeutic project of these patients after
hospital discharge.
THU-012
Usefulness of the six-minute walk as a predictor of mortality in
patients with decompensated cirrhosis
E.M. Guillen1, S.G.M. Martinez1, J.F.S. Ávila1, I.G. Juarez1. 1National
Institute of Medical Science and Nutrition Salvador Zubiran, Mexico City,
Mexico
E-mail: ernesto47mx@hotmail.com
Background and Aims: The Child-Pugh classification as well as the
Model For End-Stage Liver Disease (MELD) scale are widely used
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to evaluate the prognosis of patients with cirrhosis, the latter
being more accurate to predict survival, however it has known
limitations. The 6-minute walk test (6MWT) is a simple tool, which
measures overall physical function and has been shown to be
useful for predicting mortality in various clinical settings. The aim
of the study was to investigate the relationship between distance
walked in the 6MWT with survival in patients with decompensated
cirrhosis.
Methods: It is a retrospective cohort study. Clinical data from
decompensated cirrhotic patients with 6MWT between 2011 and
2016 were retrospectively analysed. The time for the study was
elapsed from the date of the 6MWT until death or censored to liver
transplantation or the end of the study period.
Results: 189 patients with decompensated cirrhosis, with a median
age of 53 years (IQR 42 to 58 years), the majority being women (55%).
The main aetiology of cirrhosis was hepatitis C in 33% of cases,
followed by autoimmune liver disease in 25%. The MELD score at the
time of the walk was 14 (IQR 12 to 17). The median follow-up was 10.7
months (IQR 5.2 to 21.8 months). The mean distance walked on the
6MWT was 386 ± 72 m. There was a positive correlation with height
(r = 0.26 p), with haemoglobin (r = 0.24 p) and a low negative
correlation with the MELD score (r = 0.2 p). In the study period, 44
of the patients died (23%) and 82 (43%) received a liver transplant. The
group of patients who died walked a shorter distance compared to
those who remained alive at the end of their follow-up (363 and
393 m respectively, p). Patients with diastolic dysfunction using
echocardiography had a shorter distance walked (356 m) compared
to those without diastolic dysfunction (392 m), p. The analysis of the
ROC curve suggests a cut-off point of 398 m giving the highest
sensitivity (73%) and specificity (48%) to identify patients at risk of
mortality, with area under the curve of 0.62 (95% CI 0.54–0.72). In
survival analysis, patients who walked ≤398 m had a median survival
less than those with a walking distance >398 m p.

THU-013
High serum human beta-defensin-1 is associated with increased
short-term mortality in patients with decompensated cirrhosis
D. Agiasotelli1, A. Alexopoulou1, L. Vasilieva1, I. Mani1, E. Hadziyannis1,
D. Goukos2, G.L. Daikos2, S.P. Dourakis1. 12nd Department of Internal
Medicine, Medical School, National and Kapodistrian University of
Athens; 21st Department of Propedeutic Medicine, Laiko General
Hospital, Medical School, National and Kapodistrian University of
Athens, Athens, Greece
E-mail: alexopou@ath.forthnet.gr
Background and Aims: Defensins are natural antimicrobial peptides and are involved in the defense mechanisms of the mucous
membranes, protecting against bacterial translocation (BT).
Specifically, human beta-defensin-1 (hBD-1) is expressed in the
epithelia of multiple tissues including the digestive tract. In the
current study, hBD-1 levels were determined in different subsets of
patients with decompensated cirrhosis (DC). In addition, the
association of hBD-1 with 30-day mortality was assessed.
Methods: Eighty-eight patients with DC were divided into 3
groups: 18 with acute-on-chronic liver failure (ACLF) (group 1), 33
with acute decompensation (AD) (group 2) and 37 without an
acute event (group 3). The hBD-1 was evaluated in serum (N = 88)
and ascites (N = 49). Fifteen healthy individuals were used as
control group.
Results: Serum hBD-1 levels were higher in 88 patients compared to
healthy controls (P = 0.005), as well as in group 1 or group 2 vs. group3 (P = 0.002 and P = 0.024, respectively). Serum hBD-1 concentrations
were higher than those of ascitic fluid (P < 0.001). Serum HBD-1
showed a good correlation with procalcitonin (r = 0.522, P < 0.001),
but not with C-reactive-protein (CRP) (r = 0.234). In ROC curve, the
value of 8.64 ng/ml was associated with the best prediction of
mortality in overall (c-statistic 0.767, sensitivity 84.6%, specificity
62.5%, positive predictive value-PPV 28.1%, negative predictive
value-NPV 95.9%). In group 1 (ACLF), 15.62 ng/ml was the most
accurate value in predicting mortality (c-statistic 0.831, sensitivity
85.7%, specificity 81.8%, PPV 44.9%, NPV 97.1%). In group 2, ROC
curve showed an inadequate accuracy in predicting mortality (cstatistic = 0.549). In overall, patients with high hBD-1 (≥8.64 ng/
ml) had a poor prognosis compared to those with low values
(<8.64 ng/ml) (log-rank P = 0.001) (Figure). In multivariate analysis, high serum hBD-1 (P = 0.029), CRP (P = 0.045), presence of
ACLF (P = 0.025) and documented infection (P = 0.025) were
predictive factors of mortality.

Conclusions: The functional capacity in the decompensated
cirrhotic patient is diminished. A distance walked <398 at 6 MWT is
associated with mortality in patients with decompensated cirrhosis.
6MWT being a simple, low-cost test, can be used as an additional tool
to the usual prognostic scales of patients with decompensated
cirrhosis.

Conclusions: Serum hBD-1 was associated with systemic inflammatory response and was increased in acute-on-chronic liver failure and
acute decompensation of liver disease. Serum hBD-1 was an accurate
predictor of short-term mortality in acute-on-chronic liver failure.
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Serum hBD-1, ACLF status, CRP and presence of infection were
independently associated with mortality.
THU-014
Prospective study of gastrointestinal tract colonization with
multidrug resistant bacteria and potential association with
infection development and survival in patients with
decompensated cirrhosis
S. Pouriki1, G. Vrioni2, H. Sambatakou1, L. Vasilieva1, I. Mani1,
A. Alexopoulou1, S.P. Dourakis1. 12nd Department of Internal Medicine,
Hippokration General Hospital, Medical School, National and
Kapodistrian University of Athens; 2Department of Microbiology,
Medical School, National and Kapodistrian University of Athens,
M. Asias 75, Goudi, Athens, Greece
E-mail: alexopou@ath.forthnet.gr
Background and Aims: Infections due to multidrug- (MDR) or
extensively drug resistant (XDR) bacteria are increasingly recognized
as an emerging problem worldwide. Asymptomatically colonized
patients may contribute to the reservoir in the hospital setting,
causing both horizontal transmission and endogenous infections.
The latter manifested as spontaneous bacterial peritonitis (SBP) and
spontaneous bacteremia (SB) are prevalent in decompensated
cirrhosis (DC). We aimed to evaluate the effect of gastrointestinal
(GI) colonization by drug-resistant (DR) bacteria on future infection
development and prognosis of patients with DC.
Methods: The phenotypic detection of Enterobacteriaceae isolates
was carried out from rectal material by a combined disk test for
extended-spectrum β-lactamase (ESBL) and carbapemenase. The
results were further confirmed by PCRs for genes encoding βlactamases. Screening for vancomycin-resistant enterococci (VRE)
was also performed. 107 asymptomatic patients without an overt
infection at baseline were screened and prospectively followed-up for
a median 4.9 (range 0.07–23.3) months.

Results: In 47 (43.9%) patients, DR bacteria were isolated (14
colonized with MDR and 33 with XDR or a mixture of MDR/XDR).
In 28 and 19 patients, a single and a diverse population of ≥2
bacteria respectively, was detected. Severity of liver disease and
demographic characteristics were similar among groups. The 20
(42.6%) with DR vs 14 (23.3%) without, had hepatic encephalopathy
and/or SBP episodes, over the past 6 months (P = 0.034). Fifteen
(31.9%) patients with DR developed infection during follow-up but in
only 7 the infection was microbiologically documented (in 1 case,
culture of the ascitic fluid revealed an identical microorganism to
that previously detected in rectal swab). Eighteen (30%) patients
without DR developed infection but only 5 were culture-positive (no
evidence of DR microorganism). In a 3 month-follow-up, mortality
was higher in patients colonized with XDR compared to those
without (log rank P = 0.027). In multivariate analysis, colonization
with XDR bacteria [HR = 1.07(1.02–1.12), P = 0.003] and MELD score
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[HR = 2.58 (1.11–5.99), P = 0.028] were independently associated
with low survival.
Conclusions: Asymptomatic GI colonization with DR bacteria is a
risk factor for increased mortality in DC. Frequent hospitalizations
for complications of the underlying disease and selective pressure
induced by the use of antimicrobials are probably the main
determinants.
THU-015
Single center validation of scores for prediction of mortality in
patients with acute-on-chronic liver failure or acute
decompensation of cirrhosis without acute-on-chronic liver
failure
A. Alexopoulou1, L. Vasilieva1, I. Mani1, D. Agiasotelli1, S.P. Dourakis1.
1
2nd Department of Internal Medicine, Medical School, National and
Kapodistrian University of Athens, Athens, Greece
E-mail: alexopou@ath.forthnet.gr
Background and Aims: The prognostic scores determining the
outcome of patients with acute decompensation (AD) of cirrhosis,
who develop Acute-on-Chronic Liver Failure (ACLF) have recently
been reported by the EASL-CLIF Consortium. We aimed to validate the
performance in predicting mortality of both CLIF-C ACLF and CLIF-AD
Scores in a cohort of patients admitted for AD.
Methods: In this prospective cohort study, patients were followed
during their hospital stay and 28-day-, 3-, 6- and 12-month-mortality
was evaluated by phone call, in case of discharge. The observed
probability of death was estimated by the Kaplan-Meier method and
compared to the corresponding probability of death as predicted by
Cox models. CLIF-C ACLF and CLIF-AD Scores were used as unique
predictors in the ACLF an AD groups respectively. The predictive
ability of the Cox models in different time points was evaluated by the
Harrel’s concordance index C.
Results: From 2012 to 2016, 182 patients with AD were enrolled
including 78 (42.8%) who met the criteria for ACLF (ACLF group,
grades 1, 2 and 3 in 43.6%, 38.5% and 17.9%, respectively) while the
remaining had AD without ACLF (AD-group). The 56.4% and 56.7% of
ACLF and AD-groups, respectively, had alcoholic cirrhosis. The 28day-, 3-, 6- and 12-month-mortality rates in ACLF or AD groups were
50%, 69.2%, 80.8% and 80.8% or 10.6%, 29.8%, 38.5% and 47.1%,
respectively. The probabilities of death estimated for the mean value
of the CLIF-C ACLF score were very close to the overall mortality rates
observed at 28 days (0.52 vs. 0.51), 3 months (0.74 vs. 0.73) and 6
months (0.86 vs.0.85). Similarly, the probabilities of death estimated
for the mean value of the CLIF-C AD score were very close to the
overall mortality rates observed at 28 days (0.10 vs. 0.11), 3 months
(0.29 vs. 0.31), 6 months (0.39 vs. 0.40) and 1 year (0.49 vs. 0.50). The
model had a good fit in the AD group at 90 days ( p = 0.974) but a
worse, yet adequate, fit in the ACLF group at 28 days ( p = 0.08).
Harrel’s C was determined at 0.655, 0.641, 0.637 and 0.637 or 0.677,
0.684, 0.665 and 0.640 for CLIF-C ACLF or CLIF-AD, in 28-day, 3-, 6and 12-month, respectively. If alcoholic cirrhosis was not included in
the analysis, the prediction ability was improved at 0.724, 0.790,
0.718 and 0.679 for CLIF-AD score.
Conclusions: In our single centre experience, the CLIF-C ACLF and AD
scores proved to be good predictors of short- and long-term mortality
in cirrhotic patients with ACLF or AD.
THU-016
Uncontrolled glycaemia increases the risk of developing
spontaneous bacterial peritonitis in patients with cirrhosis
A.I. Servin-Caamaño1, A.E. Navarro-Estrada1, J.L. Pérez-Hernández2,
V.L.-L. de Guevara2, A. Cruz-Estrada1, F.H. de La Tijera2. 1Internal
Medicine; 2Gastroenterology and Hepatology, Hospital general de
Mexico “Dr. Eduardo Liceaga”, Mexico City, Mexico
E-mail: draisc@yahoo.com.mx
Background and Aims: Diabetes is a comorbidity that is increasing in
patients with cirrhosis; nevertheless, there are not specific guidelines
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to treat diabetes in this population. The potential synergistic effect
between cirrhosis and diabetes for developing bacterial infections
has not been studied. The aim of this study was to investigate risk
factors for develop spontaneous bacterial peritonitis (SBP) in patients
with cirrhosis and type 2 diabetes.
Methods: A cohort study which included patients with cirrhosis
and diabetes, seen at the Liver Clinic from January 2010 to January
2016. We excluded patients with other conditions potentially
related to immunosuppression. Demographic, clinic, metabolic
and biochemical data were collected; the date of diabetes and
cirrhosis diagnosis was verified, during follow-up we specially
search for SBP episodes. Univariate analysis was performed using t
Student’s test or Mann-Withney U test, or with X2 or Fishe’s exact
test. Cox regression model was used for the multivariate analysis.
Kaplan-Meier curves was constructed to compare between those
who develop SBP and those who not. A p ≤ 0.05 value was
considered significant.

Results: 372 patients with cirrhosis and diabetes were included, 192
(51.6%) were men and 180 (48.4%) women. The mean of age was 62.5
± 9.0 year-old. Causes of cirrhosis were: alcohol 156 patients (41.9%),
hepatitis C 73 (19.6%), non-alcoholic steatohepatitis 106 (28.5%),

cryptogenic 37 (9.9%). According to Child-Pugh: 133 patients (35.8%)
were assessed as A, 170 (45.7%) B, 69 (18.5%) C. Patients who develop
SBP had higher fast serum glucose comparing with those who do not
develop SBP: median 215 mg/dL (range = 89–380) vs. 121 mg/dL (82–
444), p < 0.0001; had higher HbA1c serum levels: median 8.3% (range
= 5.8–12.4) vs. 6.4% (5.8–12.0), p < 0.0001; and the number of
hospitalizations/year also was grater: median 4 (range = 0–8) vs.
cero (0–4), p < 0.0001. In the univariate analysis, presence of ascites,
level of HbA1c ≥ 8.0%, and decompensated cirrhosis (Child B/C) were
identified as risk factors associated with develop of SBP, ( p < 0.0001).
NASH etiology also was associated with greater risk of SBP, ( p = 0.02).
In the multivariate analysis, only HbA1c ≥ 8.0% was associated with
risk of develop SBP (HR = 2.3; 95%CI = 1.3–3.9; p = 0.003).
Conclusions: Uncontrolled glycaemia is a main risk factor related to
a higher risk of developing SBP in patients with cirrhosis and
diabetes.
THU-017
Metabolic risk factors increase the risk of hepatocellular
carcinoma in patients with hepatitis C cirrhosis
A. Kutsenko1, A. Le2, S. Trinh2, H. Dang2, M. Nguyen2. 1Internal
Medicine, Stanford University; 2Gastroenterology and Hepatology,
Stanford University Medical Center, Palo Alto, United States
E-mail: mindiehn@stanford.edu
Background and Aims: The effect of metabolic syndrome and fatty
liver disease on other chronic liver diseases has not been fully
elucidated. The aim of this study was to evaluate if metabolic
syndrome increases the risk of hepatocellular carcinoma (HCC) in
chronic hepatic C patients.
Methods: This was a retrospective cohort study of 3503 consecutive
cirrhotic chronic hepatitis C patients seen at a United States
university medical center from 1997 to 2015. Metabolic syndrome
was defined using National Cholesterol Education Panel Adult
Treatment Panel III guidelines. Data was obtained by individual
medical record review. HCC diagnoses was based on histology or
noninvasive AASLD criteria.
Results: The majority of patients were male (62%) with mean age of
54. HCC developed in 261 patients with cumulative incidence of 14%
at 5 years and 26% at 10 years. Patients who developed HCC were
more likely to have diabetes (41% vs. 26%, p < 0.001), high blood
pressure (56% vs. 40%, p < 0.001), and metabolic syndrome (22% vs.
13%, p < 0.001). They were also more likely to have more advanced

Table 1 (abstract: THU-017): Predictive factors for the development of hepatocellular carcinoma
Univariate Analysis

Multivariate Analysis

Variable

HR (95% CI)

P Value

HR (95% CI)

P Value

Age (5 year intervals)
Male sex
Ethnicity
Non-Hispanic
Hispanic
Metabolic risk factors
No metabolic risk factors
1 metabolic risk factor
2 metabolic risk factors
≥3 metabolic risk factors
Diabetes
Hyperlipidemia
Coronary artery disease
Child Pugh score
Platelets
SVR status
SVR
No SVR

1.20 (1.13–1.27)
1.59 (1.21–2.08)

<0.001
0.001

1.33 (1.22–1.45)
1.57 (1.11–2.23)

<0.001
0.011

Referent
1.07 (1.00–1.15)

Referent
0.049

Referent
1.10 (1.01–1.20)

Referent
0.034

Referent
1.48 (1.03–2.12)
1.86 (1.30–2.66)
1.68 (1.14–2.47)
1.51 (1.17–1.94)
0.84 (0.58–1.20)
1.48 (1.08–2.03)
1.15 (1.07–1.23)
0.99 (0.992-0.996)

Referent
0.032
0.001
0.009
0.001
0.337
0.014
<0.001
<0.001

Referent
1.62 (0.91–2.88)
1.99 (1.13–3.49)
1.91 (1.01–3.59)
−
0.64 (0.38–1.08)
0.98 (0.63–1.51)
1.07 (0.99–1.17)
0.994 (0.991–0.997)

Referent
0.103
0.016
0.046
−
0.098
0.912
0.098
<0.001

Referent
2.43 (1.33–4.46)

Referent
0.004

Referent
2.52 (1.23–5.16)

Referent
0.011

Abbreviations: SVR, sustained virilogic response
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liver disease with increased Child Pugh B/C scores (74% vs. 54%, p <
0.001). The incidence of HCC increased with number of metabolic
risk factors ( p = 0.006) and elevated BMI ( p = 0.046). Hispanic
patients with metabolic syndrome had an increased incidence of
HCC compared to non-Hispanic patients (26% vs. 14%, p = 0.028).
Univariate analysis demonstrated that older age, male sex, increasing
number of metabolic risk factors, diabetes, Hispanic ethnicity, and
increased Child Pugh Score were risk factors for developing HCC
(Table 1). Adjusting for other significant factors, having greater than
two metabolic risk factors was shown to independently increase risk
of HCC (Table 1).
Conclusions: Metabolic risk factors increase the risk of HCC in
patients with hepatitis C cirrhosis, especially in patients of Hispanic
descent. As the prevalence of obesity is increasing across the world,
targeted health interventions are needed to help curb the effects
metabolic syndrome in chronic hepatitis C patients.
THU-018
GAVE is more common in patients with NASH-cirrhosis
A. LeCleac’h1, J.-P. Villeneuve1, M.-P. Sylvestre2, G. Huard1,
S. Ditisheim1. 1Hepatology; 2Biostatistics, Hopital Saint-Luc du CHUM,
Montreal, Canada
E-mail: villej@videotron.ca
Background and Aims: Gastric antral vascular ectasia (GAVE) is an
uncommon cause of occult gastro intestinal bleeding. The physiopathology and risk factors for GAVE are poorly understood. Based on
clinical observations, we hypothesized that GAVE was more common
in patients with non-alcoholic steato-hepatitis (NASH) cirrhosis. The
present study was performed to verify this hypothesis.
Methods: This retrospective study was performed at CHUM, St Luc
Hospital, in Montreal. All cirrhotic patients who underwent an
esophagogastroduodenoscopy (EGD) between 2008 and 2011 in the
division of hepatology were included. GAVE was diagnosed based on a
typical endoscopic appearance (red spots in the antrum, either
diffuse or in linear stripes). NASH cirrhosis was diagnosed in patients
with a metabolic syndrome after excluding excessive alcohol intake
and other causes of liver disease. GAVE was considered symptomatic
if it required treatment (i.e. argon therapy, hormonotherapy, or blood
transfusions).
Results: Eight-hundred-fifty-five (855) cirrhotic patients were
included in the study. Median age was 58 yo (range 19–88), with a
majority of men (62.5%). The etiology of cirrhosis was: NASH in 18%
(n = 154), auto-immune diseases (AIH, PBC, PSC, overlap syndrome)
in 15.1% (n = 129), HBV in 6.3% (n = 54), HCV in 19.4% (n = 166), alcohol
in 25.7% (n = 220) (25.7%), alcohol and HCV in 7.8% (n = 67),
cryptogenic in 2.8% (n = 24), and other etiologies in 4.8% (n = 41).
GAVE was more frequently observed among patients with NASH
cirrhosis than in the non-NASH group (29.2% vs. 9.4% respectively, p <
0.0001). In multivariate analysis, NASH was strongly associated with
GAVE with an OR of 3.7, 95% CI (2.20–6.36) p < 0.0001. Other factors
associated with GAVE identified in multivariate analysis were a MELD
score above 11 and the use of proton pump inhibitors (PPI). Factors
associated with symptomatic GAVE in multivariate analysis were
NASH, age and the use of PPI.
Conclusions: NASH-cirrhosis is a risk factor of GAVE and symptomatic GAVE.
THU-019
Mortality of variceal bleeding admitted to the intensive care unit:
an Australasian study
A. Majeed1, A. Majumdar1, M. Bailey2,3, W. Kemp1, R. Bellomo2,
D. Pilcher2,3,4, S.K. Roberts1. 1Department of Gastroenterology, The
Alfred Health; 2Department of Epidemiology and Preventive Medicine;
3
ANZICS Centre for Outcome and Resource Evaluation (CORE), Monash
University; 4Department of Intensive Care, The Alfred Health,
Melbourne, Australia
E-mail: ammarhm@yahoo.com
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Background and Aims: Epidemiological trend data on the outcome
of patients with liver cirrhosis admitted to the intensive care unit
(ICU) for variceal bleeding is lacking. We aimed to describe trends in
mortality over time for such patients in Australia and New Zealand.
Methods: We analysed data from consecutive admissions to 182 ICUs
for upper gastrointestinal (GI) bleeding in patients with and without
cirrhosis between January 1st 2000 and December 31st 2015. The
primary outcome was hospital mortality.
Results: Acute variceal bleeding accounted for 2495 (11.7%) of all
21,285 admissions of patients with liver cirrhosis to the ICUs. Patients
with variceal bleeding were younger (mean age, years; 53.8 vs. 69.1;
p < 0.0001), and more frequently of male gender (72.5% vs. 64%,
p < 0.0001) as compared to patients with non-variceal upper GI
bleeding (n = 5589).
The variceal bleeding group had significantly longer ICU stay (mean,
days; 2.26 vs. 1.88; p < 0.0001), higher rates of respiratory, metabolic
and CNS failure ( p < 0.0001), but shorter period of stay in hospital
(mean, days; 7.32 vs. 8.17; p < 0.0001). Hospital mortality was
significantly higher in cirrhotic patients with variceal bleeding
as compared to non-cirrhotic upper GI bleeding (n = 601, 24.1% vs.
n = 602, 10.8%, respectively, p < 0.0001), with comparable mortality
rates of variceal bleeding between liver transplantation and nontransplantation centres (n = 81, 25% vs. n = 520, 23.9%, p = 0.67). The
overall the proportion of cirrhotic patients admitted to ICU increased
over the study period, while the proportion of those with variceal
bleeding decreased, with a parallel reduction in mortality rates ( p =
0.0002; Table 1).
Table 1: Mortality rates in the study cohort over time.
Variceal

Mortality in

Mortality in

Cirrhosis

bleeding/

cirrhotic

non-cirrhotic

Period

patients/total
ICU admissions

cirrhosis ICU
admissions

variceal
bleeding

upper GI
bleeding

2000–2005

4702/354491

609/4702

2005–2010

6758/449579

906/6758

215/906

220/1888

<0.0001

2010–2015

(1.5%)
9825/620823

(13.4%)
983/9825

(23.7%)
204/983

(11.7%)
349/3412

<0.0001

(10.0%)

(20.8%)

(10.2%)

(1.3%)

(1.6%)

(13.0%)

182/609
(29.9%)

33/289

p-Value
<0.0001

(11.4%)

Conclusions: Patients with cirrhosis admitted to ICU for variceal
bleeding have significantly higher rates of organ failure, longer stay in
the ICU and higher hospital mortality rates as compared to noncirrhotic patients with upper GI bleeding. Mortality rate has declined
over time, and without a difference between non-liver transplant
ICUs and liver transplant centres.
THU-020
C reactive protein contributes to the early prediction of 90-day
mortality risk in acutely decompensated cirrhotic patients
A. Clemente1, M. Romero1, C. Martínez1, A. Bueno1, M. Antona1,
M. Salcedo1,2, A. Fernández1, M.V. Catalina1,2, G. Clemente1,2,
D. Rincón1,2, R. Bañares1,2,3 and Hospital General universitario
Gregorio Marañón. 1Liver Unit and Digestive Department H.G.U.
Gregorio Marañón, Hospital General universitario Gregorio Marañón;
2
CIBEREHD; 3Complutense University, Madrid, Spain
E-mail: anuski_cs@hotmail.com
Background and Aims: Systemic inflammation plays a relevant role
in the pathogenesis of advanced cirrhosis. The evaluation of
inflammation by using biomarkers may contribute to the prognostic
evaluation of decompensated patients. C reactive protein (CRP) is an
easy to obtain marker of inflammation.
To evaluate the independent contribution of CRP at admission
to the prediction of 90-day mortality risk in patients acutely
decompensated.
Methods: All consecutive acutely decompensated patients admitted
to the hospital with a CRP measurement at admission were included.
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Patients with active neoplasms excluding HCC, inflammatory
diseases or immunosuppressive therapy were excluded. Uni/multivariate logistic regression analyses were used to identify independent
predictors of 90-day mortality. ROC analysis was used to compare the
performance of the different prognostic scores (including MELD and
CLIF-C AD).
Results: A total of 150 patients were included. Median age: 61 years
(22–91); male: 76.7%; etiology: alcoholic (38%), viral (34.7%),
alcoholic + viral (14.7%); Child-Pugh: B (64.3%), C (35.7%). Median
MELD and CRP at admission: 12.7 points and 1.15 mg/dl.
Reasons for hospitalization were ascites (30%), variceal bleeding
(24.7%), encephalopathy (22%), SBP (9.3%), other infections (11.3%).
Thirty percent of the patients had HCC (BCLC: 0-A:50%; B:26%;
C:19.5%; D:4.5%).
Forty-three patients (28.7%) died within 90 days. A CRP value of 3.7
was chosen as the best cut-off to predict 90-day mortality.
Independent predictors of death were HCC (OR 3.8, 95% CI 1.6–9.1,
p = 0.02), MELD (OR 1.09, 95% CI 1.03–1.1, p = 0.001), and CRP
at admission >3.7 (OR 3.9, 95% CI 1.5–10.1, p = 0.004). AUC of the
model was 0.79 (95% CI 0.71–0.85; p < 0.0001), with a sensitivity and
specificity of 87.9% and 60.5%. These results were validated by
bootstrapping analysis. Predictive ability of the model remained
similar after excluding advanced HCC (AUC 0.75 95% CI, 0.65–0.85) or
patients with ACLF on admission (AUC 0.74 95% CI 0.62–0.85). The
prognostic ability of the model was better than MELD in the whole
population (AUC 0.79 vs. 0.69; p = 0.05) and better than CLIF-C AD in
patients without ACLF (AUC 0.74 vs. 0.65; p = 0.24).
Conclusions: Early evaluation of CRP significantly contributes to
prognosis in patients with acutely decompensated cirrhosis. A
model with easy to obtain variables at admission, including CRP,
significantly improves the ability of MELD to predict 90-day mortality
in acutely decompensated hospitalized patients.
THU-021
Hepatic and non-hepatic events after obtaining a SVR in patients
with genotype 1b liver cirrhosis-short time follow-up-single
center experience
A. Trifan1, A.M. Singeap1,2, S. Chiriac2, T. Cuciureanu2,
C.C. Prelipcean1,2, I. Ciortescu1,2, C. Cojocariu1,2, C. Sfarti1,2, C. Mihai1,2,
G. Stefanescu1,2, L. Gheorghe3,4, S. Iacob3,4, C. Stanciu1.
1
Gastroenterology, Institute of Gastroenterology and Hepatology Iasi;
2
“Gr. T. Popa” University of Medicine and Pharmacy, Iasi; 3Fundeni
Clinical Institute; 4Carol Davila University of Medicine and Pharmacy,
Bucharest, Romania
E-mail: ancatrifan@yahoo.com
Background and Aims: Nowadays, obtaining SVR in patients with
genotype 1b compensated liver cirrhosis is not difficult anymore. The
short- and long-term impact of viral eradication on the evolution of
the disease is not known. Our aim was to evaluate the incidence of
hepatic and non-hepatic events in a 6 months follow-up after the end
of treatment in patients who achieved SVR.
Methods: 268 patients with genotype 1b compensated liver cirrhosis
were treated according to National protocol with PrOD ± R in a single
tertiary center between 1st December 2015 and 31 May 2016 and 265
of them achieved an SVR. All patients were followed at 3 months
interval or whenever a hepatic or non-hepatic event had occurred. All
patients had been called for a phone interview within a week before
the time of abstract submission.
Results: During the 6 months follow up we recorded 6 (2.3%) hepatic
events (5 cases of variceal bleeding and one case of portal vein
thrombosis) and 1 (0.37%) non-hepatic event (cardiac failure and
bronchopneumonia leading to death). Esophageal variceal bleeding
was the most frequent post SVR event and appeared in patients with
known varices, without any previous bleeding who were on standard
primary prophylaxis with non- selective- beta- blockers. The only&
pre-treatment characteristic which was predictive for post-SVR
hepatic events was Baveno 2 stage of cirrhosis; Child Pugh A6/A5

score, Platelets <90 × 109/L, albumin <3.5 g/dl were not predictive for
post-SVR events (Table 1).

Variable
Age, yr (mean ± SD)
INR (median, range)
9
Platelets, ×10 /L
Child-Pugh score 6
(n, %)
Baveno 2

All patients
(n = 265)

Patients with
hepatic events
(n = 6, 2.3%)

Patients
without hepatic
events
(n = 259, 97.7%)

P-value

59.5 ± 8.4
1.1 (0.88–1.9)
127 (34–510)
18 (7.1)

60.5 ± 11.7
1.17 (1.16–1.22)
102 (71–146)
1 (20)

59.5 ± 8.3
1.11 (0.52–1.54)
126 (37–475)
17 (6.8)

0.769
0.339
0.680
0.309

103 (46.6)

6 (100)

99 (45.6)

0.01

Conclusions: Obtaining a SVR in patients with genotype 1b
compensated liver cirrhosis is not a insurance for a hepatic-free
events evolution. Variceal banding plus propranolol should be
considered as primary prophylaxis method in such patients.
THU-022
The diagnostic and prognostic value of serum endocan in patients
with cirrhotic cardiomyopathy
A.M. Voiosu1,2, P. Balanescu2, T. Voiosu1,2, R. Voiosu2,
M.M. Diculescu2,3. 1Gastroenterology and Hepatology, Colentina Clinical
Hospital; 2UMF Carol Davila; 3Gastroenterology and Hepatology,
Fundeni Clinical Institute, Bucharest, Romania
E-mail: andreivoiosu@yahoo.com
Background and Aims: Cirrhotic cardiomyopathy describes a
clinically relevant but usually latent cardiovascular dysfunction that
becomes overt in stressful situations such as infections, fluid overload
and liver transplant. Because the pathogenesis and optimal work-up
algorithm are still under debate there is an ongoing need to identify
accurate tools for diagnosis of this frequent complication of cirrhosis.
We aimed to investigate the potential of Endocan, a novel proteoglycan involved in sepsis, cardiovascular dysfunction and hepatocarcinogenesis, as a diagnostic and prognostic biomarker in cirrhotic
cardiomyopathy.
Methods: Consecutive patients with cirrhosis and no prior heart
disease were included in a prospective observational study.
Echocardiography, 12-lead electrocardiography and routine blood
tests were performed. Diagnosis of cirrhotic cardiomiopathy was
made according to validated echocardiographic parameters of
systolic and diastolic dysfunction. Endocan levels were measured
from serum samples at enrollment. Endocan was also measured
in samples from a control group of patients with no liver disease,
inflammation or known malignancy. Analysis was performed
according to the presence of cirrhotic cardiomyopathy and liver
disease decompensation and death were the primary outcomes
evaluated.
Results: 32 of 81 patients included were diagnosed with cirrhotic
cardiomyopathy. Severity of liver disease did not influence the
distribution of cirrhotic cardiomyopathy as 19 of the 43 patients
with compensated (Child class A) and 13 of the 38 with
decompensated cirrhosis (Child class B or C) had cirrhotic cardiomyopathy. During the follow-up 17 patients died and 51 developed
at least one disease-related adverse event. Compared to healthy
controls cirrhotics had extremely high endocan levels (median of
6.7 ng/mL vs. 0.79 ng/mL). Endocan levels were significantly lower
in patients with cirrhotic cardiomyopathy compared to the rest of
the cohort (6 vs. 8.2 ng/mL, p = 0.03, AUROC = 0.642). Endocan
correlated with severity of cirrhosis and with shorter time to
decompensation and predicted the risk for liver-related death (OR
4.5 95% CI 1.06–31.1).
Conclusions: Endocan is a promising biomarker of severity of liver
cirrhosis. In this cohort patients with cirrhotic cardiomyopathy had
significantly lower endocan levels than controls.
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Adverse events and the development of acute on chronic liver
failure in patients with cirrhosis undergoing endoscopic
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multicenter, case-control study
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Background and Aims: Data on outcome of adverse events and the
risk of developing Acute-on-chronic liver failure (ACLF) after ERCP in
patients with cirrhosis is unknown. The aim of this study was to
examine the incidence and risk factors of post-ERCP adverse events
in patients with cirrhosis and the risk of developing ACLF after ERCP in
this patient population.
Methods: In this multicenter, retrospective, case-control study
we evaluated consecutive ERCP’s performed at Hospital Clínic and
Hospital Sant Pau, in Barcelona, Spain from January/2002 to January/
2015. Sample size was calculated by estimating adverse event rates in
patients with and without cirrhosis based on available literature. We
analyzed demographics, adverse events, and development of ACLF
after ERCP. Predictive factors were determined by univariate and
multivariate analysis.
Results: 475 ERCPs were analyzed; 158 in patients with cirrhosis
(cases) and 317 in patients without cirrhosis (controls). The most
common etiology of cirrhosis was alcohol and chronic viral hepatitis
(92.4%), median MELD score was 10, and Child A/B/C were (38%, 49%,
13%). 71 cases (45%) had decompensation of cirrhosis at the time of
ERCP. The overall rate of adverse events was significantly higher in
patients with cirrhosis compared to controls (17% vs. 9.1, p = 0.01).
Only cholangitis occurred more commonly in patients with cirrhosis
compared to controls (6.3% vs. 1.6%; p = 0.007). The incidence of
post-ERCP pancreatitis and bleeding were similar among both groups.
Logistic regression identified cirrhosis as an independent risk factor
of post-ERCP adverse events (OR 2.36; 95% CI:1.32–4.20; p = 0.003).
A total of 18/158 (11.4%) of patients with cirrhosis developed ACLF
after ERCP (Grade 1, 55.5%). ACLF developed in 11/131 cases (8.3%)
without post-ERCP adverse events while those with post-ERCP
adverse events developed ACLF in 7/27 cases (25.9%); p = 0.01.
Patients with decompensation at ERCP had a higher risk of
developing ACLF (17% vs. 6.8%; p = 0.04). Patients with a MELD
score ≥15 were 3.1 times more likely (95% CI: 1.14–8.6; p = 0.027) to
develop ACLF after ERCP.
Conclusions: Patients with cirrhosis have a high risk of cholangitis
and ACLF after ERCP. The risk of ACLF increases in those patients with
prior decompensation, high MELD scores and those that develop
adverse events after ERCP. Further prospective studies that implement preventive strategies to avoid cholangitis and ACLF in patients
with cirrhosis are needed.
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Intestinal colonisation by Veillonella spp. is predictive for
mortality in stable cirrhosis and could be partially reduced by a
multispecies probiotic in a randomized placebo controlled trial
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F. Baumann-Durchschein1, P. Douschan1, W. Spindelboeck1,
G. Zollner1, R.E. Stauber1, P. Fickert1, P. Stiegler3, B. Leber3,
V. Stadlbauer1. 1Department of Gastroenterology and Hepatology;
2
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Medical University of Graz, Graz, Austria
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Background and Aims: Liver cirrhosis is associated with severe
changes of the gut microbiome, including oralisation of the intestine
which is enforced by the use of proton pump inhibitors. Probiotics
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can suppress the growth of pathogens by niche competition and
acidification of the intestinal content.
Methods: We analysed the stool microbiome of 80 stable cirrhotics
to assess oralisation in compensated conditions and the possible
effects of a multispecies probiotic in a randomized, double-blind,
placebo-controlled study. 6 g of Ecologic barrier®/Omnibiotic®Hetox
(n = 44, 73% male, 59 ± 8 years, median Child-Pugh score = 6)
or placebo (n = 36, 72% male, 55 ± 10 years, median Child-Pugh
score = 5) were administered daily for six months. Spot stool samples
(baseline, 6 months, 6 months after treatment) were used to isolate
16S rDNA which was sequenced using Illumina technique and
analysed using QIIME.
Results: Alpha diversity was significantly reduced compared to
healthy controls (chao1 index: 1613 ± 570 and 2723 ± 890, respectively, p = 0.001). Oralisation of the stool microbiome was confirmed by significantly higher abundance of the genera Veillonella
( p = 0.0001), Rothia ( p = 0.002) and Streptococcus ( p = 0.002) in
samples of cirrhotic patients compared to healthy controls and was
found to be strongly dependent on ongoing proton pump inhibitor use. High abundance of Veillonella was predictive for mortality
(HR = 3.97; p = 0.009) and even more pronounced in combination
with proton pump inhibitor intake (HR = 7.66; p = 0.009 compared
to low Veillonella abundance without proton pump inhibitors)
despite comparable liver function at baseline. The administration of
probiotics reduced the abundance of Veillonella to 57% of baseline
values (ns) but lost its effects six months after the end of treatment.
A Lactobacillus strain was found significantly increased after six
months of probiotic administration. Colonisation of this strain was
independent of proton pump inhibitor use, as was its reversal six
months after the end of probiotic intervention. Colonisation was most
successful in patients without signs of portal hypertension or Child’s
A cirrhosis.
Conclusions: High abundance of Veilonella and proton pump inhibitor use are associated with increased mortality in stable cirrhosis. A
multispecies probiotic is able to increase Lactobacillus in stool and
shows a trend to reduce the colonisation of the intestine by
Veillonella. Proton pump inhibitor prescription should be carefully
evaluated in every cirrhotic patient.
THU-025
Prevalence of portal trombosis related to the degree of portal
hypertension
A. Puente1,2, J.I. Fortea1,2, P. Ruiz1,2, M.T.A. Loste1,2, J. Cabezas1,2,
S. Llerena1,2, A. Estebanez3, E. Fábrega1,2, J. Crespo1,2. 1Digestive
Diseases Department., Marques de Valdecilla University Hospital;
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Background and Aims: Portal thrombosis in liver cirrhosis has a
variable prevalence, depending on the severity of the disease and in
many cases is underdiagnosed. The objective of our study is to
evaluate the prevalence of portal thrombosis based on the degree of
portal hypertension and the presence of esophageal varices.
Methods: We performed a retrospective analysis of hemodynamic studies performed at our center since 2012. We selected
baseline studies for primary or secondary prophylaxis, where basal
measurements and acute beta-blockers response were made. The
presence of portal thrombosis was confirmed by echo doppler and
angioTAC. Patients with malignant portal thrombosis were excluded.
Epidemiological, and clinical variables were registered. Cardiopulmonary pressures and hepatic venous pressures (IVCP FHVP, WHVP
and HVPG), expressed as the mean ± standard deviation, were
analyzed. Results of the group without portal thrombosis (non-PT)
versus portal thrombosis (PT) were compared. Statistical analysis,
SPSS v20.
Results: 550 hemodynamic studies, were reviewed, and total of 111
patients were included in the study. The baseline characteristics
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were: male sex n = 92 (82.9%), mean age 56.21 ± 12 years, etiology
(alcohol n = 70.63,1%; HCV n = 10.1 (11%). Portal thrombosis prevalence n = 3 (2.7%). Primary prophylaxis n = 88 (79.3%), secondary
prophylaxis n = 22 (20.7%). We found no statistically significant differences in MELD, platelet count and bilirubin, but all
patients with PT had ascites and esophageal varices (Chi 2p = 0.123
and p = 0.05, respectively). We didń t find any differences in the
baseline cardiopulmonary parameters, but it was significative
in the liver measurements: IVCP (non-PT 11.9 ± 4.67 mmHg vs. PT
18.33 ± 4.9 mmHg p = 0.023); FHVP (nonPT 11.9 ± 4, 8 mmHg vs. PT
14.16 ± 6.04 mmHg p = 0.434), WHVP (nonPT 30.69 ± 6.25 mmHg
vs. PT 40.33 ± 1.25 mmHg p = 0.009) and HVPG (nonPT 18.7 ±
4.06 mmHg vs. TP 26.16 ± 4.9 mmHg p = 0.002. These differences
were maintained in post betablocker measurements: IVCP (nonPT
11.59 ± 4.6 mmHg vs. PT 17.33 ± 4.16 mmHg p = 0.036); FHVP (non PT
12.69 ± 4.32 mmHg vs. PT 16.66 ± 4.6 mmHg p = 0.12); WHVP (nonPT
28.56 ± 7.06 mmHg vs. PT 40.0 ± 1.0 mmHg); HVPG (non PT 15.88 ±
4.92 mmHg vs. PT 23.33 ± 3.7 mmHg p = 0.011).
Conclusions: The prevalence of portal thrombosis in our cohort of
patients is close to 3%, and its presence is associated with a higher
degree of portal hypertension (without influence on the response to
acute beta blockers), esophageal varices and ascites.
THU-026
The natural history of covert hepatic encephalopathy in cirrhotic
patients in a tertiary care hospital
A. Wang1, A. Peng1, X. Zheng2, B. Li1, J. Hong1, N. Gan1, X. Zhu1.
1
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Background and Aims: The natural history of covert hepatic
encephalopathy (CHE) in cirrhotic patients without medication
interference has not been explored. The aim of this study was to
explore the natural history of CHE and identify predictors for
exacerbation and resolution of CHE.
Methods: Consecutive outpatient cirrhotic patients in a tertiary care
hospital were enrolled and administered neuropsychometric tests for
CHE diagnosis. They were followed up for 12 months. Time to the first
cirrhosis-related complication(s) requiring hospitalization including
overt HE (OHE), resolution of CHE and death/transplant were
compared between CHE and no-CHE. Predictors for exacerbation
and resolution of CHE were also analyzed.
Results: A total of 366 patients (age: 47.2 ± 8.6 yrs, male: 73.0%)
were enrolled. CHE was identified in 35.8% of patients. CHE had
higher rates of mortality and incidence of complication(s) requiring
hospitalization including OHE than no-CHE patients. Finally, 17.6%
of CHE developed OHE, 42.0% suffered persistent CHE, and 19.8% of

CHE spontaneously resolved. Only serum albumin <28 g/L (HR 5.22)
was the predictor for developing OHE while blood creatinine
>133 μmol/L (HR 4.75) for mortality for CHE patients. Patients with
Child-Pugh B/C (HR 0.084) and OHE history (HR 0.15) were
predictors for spontaneous resolution of CHE.Cox analysis of
predictors for developing OHE, developing the first cirrhosisrelated complication(s) requiring hospitalization and mortality in
CHE patients.
Predictor(s)
For developing OHE
Albumin <28 g/L
For developing the
Cr > 133 μmol/L
first cirrhosis-related
complications
MELD score >20
PLT <80*109/L
For mortality
Cr >133 μmol/L

β
1.65
1.24

HR

95%CI

5.22 1.22–22.32
3.46 1.46–8.20

P
0.03
0.005

2.31 10.12 4.14–24.74 <0.001
2.52 2.44 1.69–6.60
0.013
1.51 4.75 1.10–20.44 0.036

Conclusions: CHE is associated with increased risk of complications
and mortality in clinically stable cirrhosis. CHE could aggravate,
persist or resolve without medication interference. Triage of patients
based on predictors for exacerbation and resolution make CHE
management cost-effective.
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Long-term prognosis following acute-on-chronic liver failure
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Background and Aims: The long-term prognosis of patients who
survive acute-on-chronic liver failure (ACLF) is not known. We aimed
to investigate the long-term outcomes following ACLF.
Methods: A cohort of 1177 patients from the Korean Acute-onChronic Liver Failure (KACLiF) study who had survived for more than
3 months following acute deterioration of liver function was
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prospectively followed. ACLF was defined by either the European
Association for the Study of the Liver Chronic Liver Failure
Consortium (EASL CLIF-C) or Asian Pacific Association for the Study
of the Liver ACLF Research Consortium (AARC) definitions.
Results: The mean duration of follow-up was 18.2 ± 9.1 months.
The one-year mortality of no ACLF vs. ACLF patients based on the
CLIF-C definition was 12.6% vs. 24.1%, respectively ( p = 0.013). In
the subgroup of patients without previous acute decompensation
(AD), ACLF did not affect long-term outcomes. However, in patients
with previous AD, ACLF negatively affected survival (HR 1.70, p =
0.022). With a history of previous AD, grade 2 and higher organ failure
had negative effects on survival. High Model for End-stage Liver
Disease (MELD) score and previous AD were the most significant
predictive factors for mortality. Meanwhile, the one-year mortalities
of no ACLF and ACLF patients were not different based on the AARC
definition.
Conclusions: Prior history of AD is a key factor affecting long-term
outcomes following an episode of ACLF. Severity of organ failure
affects survival only in patients with a history of AD. Preventing the
first episode of AD and avoiding progression to organ failure may
improve survival.
THU-028
Clinical significance of urinary neutrophil gelatinase-associated
lipocalin measurement in differentiating various etiologies of
acute kidney injury in cirrhotic patients
E.L. Yoon1, J.H. Lee2, S.E. Park1, M. Kim1, T. Kim1, J.Y. Park1, J.M. Choi1,
T.J. Jeon1, W.C. Shin1, W.-C. Choi1. 1Internal Medicine; 2Inje University
College of Medicine, Seoul, South Korea
E-mail: mseileen80@naver.com
Background and Aims: Diagnosis of hepatorenal syndrome(HRS) is
frequently delayed while excluding other etiologies of acute kidney
injury (AKI). Inappropriate diagnosis of AKI in turn may aggravate
the prognosis of a patient. There has been several reports that
urinary neutrophil gelatinase-associated lipocalin(u-NGAL) might
have a role in differentiating various etiologies of AKI in liver
cirrhosis patients. We aimed to assess the clinical significance of uNGAL measurement in management of AKI that occurs in cirrhotic
patients.
Methods: Cirrhotic patients who developed AKI were prospectively
enrolled between 2015 and 2016. AKI was defined by the definition
of International Club of Ascites-Acute Kidney Injury (ICA-AKI).
On clinical judgement, AKI was subgrouped into 4 groups according
to the etiologies. They were pre-renal type(group 1), HRS(group 2),
infection(group 3), and acute tubular necrosis(ATN)(group 4),
respectively.
Results: A total of 53 AKI patients were included in this study.
Number of patients in each groups were 20, 11, 12 and 10 patients in
pre-renal type, HRS, infection and ATN, respectively. The proportion
of male was not different among the groups, ranging from 67% to
80%. Number of patients with decompensated cirrhosis (ChildTurcotte-Pugh score ≥7) were 15 (75.0%), 10 (91.0%), 10 (83.4%), and
10 (100%), respectively (p = 0.795). Median serum creatinine (sCr)
levels were 1.44 (range, 0.90–2.57) mg/dL, 2.24 (range, 1.24–3.42)
mg/dL, 1.79 (range, 1.18–13.17) mg/dL, and 2.69 (range, 1.18–5.65)
mg/dL in each of 4 groups. Differences in sCr levels were only
significant in comparison between pre-renal type vs. HRS ( p <
0.001), and pre-renal type vs. ATN ( p < 0.001). However, sCr levels
were not different between the HRS and ATN group. Meanwhile,
median U-NGAL levels were 29 (range, 10–132), 68 (range, 23–1419),
1061 (range, 241–3000), and 2416 (range, 406–3000) in each of 4
groups. U-NGAL levels showed difference in comparison of any of
the two groups among various etiologies except infection vs. ATN.
Especially median U-NGAL level of HRS was clearly different from
those levels of pre-renal type ( p < 0.001), infection ( p = 0.002), and
ATN ( p < 0.001).
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Conclusions: Median U-NGAL levels in each groups showed great
difference according to etiologies of AKI. Therefore, U-NGAL levels
may be helpful in differentiation of HRS from ATN. Cut-off levels of
each settings should be defined in a further study with a larger cohort
to utilize U-NGAL level in real-life practice.
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Bacterial deoxyribonucleic is frequent in blood samples of
patients with compensated cirrhosis and obesity and is associated
with lack of decrease of portal pressure after an intensive lifestyle
intervention
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Background and Aims: Bacterial DNA (BactDNA), a marker of
bacterial translocation (BT), is associated with a worse prognosis in
patients with decompensated cirrhosis and ascites. Obesity induces
an increased intestinal permeability per se in the general population.
In obese patients with cirrhosis, BT could then occur early in the
natural history, but this has not been studied so far.
Methods: Blood samples from patients with compensated cirrhosis
and obesity participating in a prospective pilot study regarding the
effects of an intensive lifestyle intervention (LSI) on hepatic venous
pressure gradient (HVPG) (SportDiet, NCT 01409356) were tested.
BactDNA was analysed by broad-range PCR and partial sequencing
analysis of 16SrRNA prokaryote gene. The LSI consisted in 16 weeks of
hypocaloric diet and supervised physical exercise.
Results: Paired pre- and post- LSI blood samples of 21 patients
(Child score 5.5 ± 0.7; BMI 32.7 ± 2.9) were tested. 7/21 tested
positive ( pos) at baseline (3 E. coli, 1 K. pneumoniae, 1 B. fragilis, 1 P.
mirabilis, 1 S. sonrei), while only 1 remained positive after LSI (33.3%
vs. 4.8%, p = 0.014).
Baseline clinical and laboratory characteristics were similar in
patients BactDNA pos and neg, and HVPG was lower in BactDNA
pos (10.9 ± 2.8 mmHg vs. 15.2 ± 5.2 mmHg BactDNA neg, p = 0.069).
BactDNA pos patients were more markedly obese (BMI > 35 Kg/m2 in
50% vs. 20%, p = 0.13), showed a higher percentage fat mass (41.4 ±
5.0% vs. 37.3 ± 6.3%, p = 0.13) and a higher Leptin (37.6 ± 9.1 vs. 26.5 ±
15.9 mg/ml, p = 0.10) vs. BactDNA neg patients.
HVPG and body weight decreased after the LSI (HVPG: from 13.7 ±
5 mmHg to 12.7 ± 4.4 mmHg, p = 0.022; body weight from 88.7 ±
14.2 Kg to 84.0 ± 14.1 Kg, p = <0.001). Body weight decreased similarly in BactDNA pos and neg patients: −5.2 ± 3.6% vs. −5.2 ± 4.3% ( p =
0.999); however, BactDNA pos patients did not show the expected
decrease in HVPG after LSI (HVPG % change after LSI: 0.5 ± 8.9% in
BactDNA pos vs. −8.6 ± 10% in BactDNA neg; p = 0.049).
Conclusions: BT was present in one third of the studied patients
with obesity and compensated cirrhosis, suggesting that factors
associated with obesity such as dysbiosis and increased intestinal
permeability rather than portal hypertension likely contribute to the
pathogenesis of BT in this population. In the study group LSI
improved BT; however, BT seems to hinder the decrease in portal
pressure induced by diet and exercise. Whether BactDNA contributes
to the higher risk of clinical decompensation of obese patients with
cirrhosis remains to be ascertained.
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Background and Aims: Ammonia plays a key role in the pathogenesis of hepatic encephalopathy (HE). L-ornithine L-aspartate (LOLA)
has ammonia-lowering properties. The aim of this study was to assess
the efficacy and safety of LOLA, in patients with cirrhosis, by
undertaking meta-analyses of RCTs comparing LOLA vs. placebo/no
intervention or other active interventions.
Methods: Electronic and manual searches of the literature were
performed; further information was obtained from trialists/
pharmaceutical companies. Meta-analyses were conducted and
results presented as relative risks (RR) with 95% confidence intervals
(CI). Sources of heterogeneity and the influence of random and
systematic errors were evaluated with subgroup/trial sequential
analyses (TSA).
Results: Twenty-six RCTs involving 1783 patients were included but
outcome data were only available from 20 RCTs with 1376 patients.
Twenty-three RCTs compared LOLA vs. placebo/no intervention; four
included active control groups (lactulose, probiotics, and/or rifaximin); 15 evaluated intravenous LOLA. LOLA was associated with
reduced mortality compared with placebo/no intervention when
including all RCTs (RR 0.42, 95% CI 0.22 to 0.84) but data were only
available for 65% of eligible participants. LOLAwas not associated with
reduced mortality when the five RCTs with a low risk of bias were
analysed independently (RR 0.47, 95% CI 0.06 to 3.58; participants =
244). Subgroup analyses showed a beneficial effect on mortality in
patients with acute HE (RR 0.45, 95% CI 0.21 to 0.96; participants =
404), but not in patients with chronic or minimal HE or in RCTs
evaluating HE prevention. TSA showed that there was insufficient
information to draw conclusions and that the effect of LOLA may
reflect random/systematic errors. Analysis of 16 RCTs with 1023
participants showed a beneficial effect of LOLA on HE (RR 0.60, 95% CI
0.44 to 0.82) but data were only available for 59% of eligible
participants. Subgroup analyses showed benefit in patients with
acute or chronic HE, but not in RCTs evaluating minimal HE or HE
prevention. LOLA did not increase the risk of adverse events. The
analyses comparing LOLA vs. active interventions found no evidence
of benefit or harm.
Conclusions: There is low quality evidence that LOLA has beneficial
effects in patients with cirrhosis and overt HE; a fair evaluation of
the effects of this agent will require the release of data from already
completed studies or else the performance of new RCTs.
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Nutritional habits in patients with chronic liver disease:
adherence of real life diet to international guidelines and its
association with disease stage
E. Poli1, S. Carnevale1, F. Miceli1, F. Ferri1, M. Mischitelli1, L. Parlati2,
S. Parisse1, M. Lupo1, A. Pintore1, F. Di Bartolomeo1, A. De Santis1,
S.G. Corradini1. 1Department of Clinical Medicine, Sapienza University of
Rome, Rome, Italy; 2Service of Hepatology, Cochin Hospital, Descartes
University of Paris, Paris, France
E-mail: edoardo.poli88@gmail.com
Background and Aims: In the presence of liver cirrhosis, the
international nutrition guidelines recommend a daily intake of
35–40 or 25–35 kilocalories (Kcal)/kilogram (Kg) in non-obese and
obese patients, respectively. Daily protein intake should be of

1.2–1.5 gr/Kg and should be increased in the presence of sarcopenia.
The aims of this study were to investigate adherence of real life
cirrhotic patients’ nutritional habits to the international guidelines
and relate dietary habits to the stage of chronic liver disease.
Methods: We prospectively enrolled 61 viremic HCV patients with
cirrhosis without ascites (group C; n = 34), and with chronic hepatitis (group CH; n = 27) and 22 age and gender matched healthy
controls (group H). Nutritional intake was evaluated using a threeday food diary, which was elaborated through a software of the Italian
Food Composition Database. Sarcopenia was evaluated on CT scan
measuring the psoas muscle cross-sectional area normalized by
height. Data are expressed as medians (25th–75th percentile).
Results: In the three groups C, CH and H, total energy [21.02 (18.66–
28.68); 23.49 (17.21–29.23) and 26.97 (23.35–34.94) Kcal/Kg/day,
respectively; P < 0.05] and protein [0.86 (0.71–1.10); 0.94 (0.79–1.12)
and 1.06 (0.86–1.27) gr/Kg/day, respectively; P < 0.05] intake was
significantly different. Within the C group, obese patients (n = 10;
29%) consumed significantly (P < 0.05) less total energy compared to
the non-obese [18.90 (14.37–23.49) vs 22.44 (20.19–31.00) Kcal/Kg/
day, respectively]. In particular, 80% of the obese subjects showed
an adherence to recommended caloric restriction, while only 4% of
non-obese were adherent to hypercaloric diet according to guidelines. Cirrhotic patients with severe sarcopenia (lower tertile)
consumed significantly (P < 0.05) less proteins compared to the
remaining patients of the same group [0.73 (0.66–0.81) vs 0.98 (0.71–
1.20) gr/Kg/day, respectively]. None of the severely sarcopenic
patients adhered to the recommended protein intake.
Conclusions: In HCV positive patients: (a) most obese cirrhotics
adhere to caloric restriction, while most non-obese and all severily
sarcopenic cirrhotics are not adherent to the current nutritional
guidelines; (b) energy intake is already reduced at an early stage of
chronic liver disease, such as chronic hepatitis.
THU-032
Resistant bacterial infections in cirrhosis: a French
observational prospective multicentre nationwide study
(RESIST study)
A. Pauwels1, L. Meunier2, G. Boivineau3, T. Martin4, I. Touze5,
F. Zuberbuhler6, M. Allaire7, W. Margos8, N. Carbonell9, B. Lambare10,
A. Mumana11, C. Bureau12, G. Macaigne13, B. Ould-Ahmed14,
M. Mallet15, M.-L. Rabilloud16, C. Koudougou17, D. Konstantinou18,
A. Chény19, T. Broussier20,20, M.A. Masmoudi21, F. Skinazi22,
J.-F. Cadranel23, L. Defour24 and Club francophone pour l’étude de
l’hypertension portale (CFHTP) – Association nationale des hépatogastroentérologues des hôpitaux non universitaires (ANGH). 1Service
d’Hépato-Gastroentérologie, Centre hospitalier, Gonesse; 2Service
d’Hépatologie, Centre hospitalier universitaire, Montpellier; 3Service
d’Hépatologie, Centre hospitalier universitaire, Besançon; 4Service
d’Hépato-Gastroentérologie, Centre hospitalier, Saint-Nazaire; 5Service
d’Hépato-Gastroentérologie, Centre hospitalier, Lens; 6Service
d’Hépatologie, Centre hospitalier universitaire, Angers; 7Service
d’Hépato-Gastroentérologie, Centre hospitalier universitaire, Caen,
France; 8Service d’Hépato-Gastroentérologie, Centre hospitalier,
Jolimont, Belgium; 9Service d’Hépatologie, Hôpital Saint-Antoine, Paris;
10
Service d’Hépato-Gastroentérologie, Centre hospitalier,
Corbeil-Essonne; 11Service d’Hépatologie, Hôpital Jean Verdier, Bondy;
12
Service d’Hépatologie, Hôpital de Purpan, Toulouse; 13Service
d’Hépato-Gastroentérologie, Centre hospitalier, Lagny; 14Service
d’Hépato-Gastroentérologie, Centre hospitalier, Bry-sur-Marne;
15
Service d’Hépatologie, Hôpital de la Pitié-Salpétrier̀ e, Paris; 16Service
d’Hépato-Gastroentérologie, Centre hospitalier, Vannes; 17Service
d’Hépato-Gastroentérologie, Centre hospitalier, La Roche-sur-Yon;
18
Service d’Hépato-Gastroentérologie, Centre hospitalier, Pontivy;
19
Service d’Hépato-Gastroentérologie, Centre hospitalier, Tourcoing;
20
Service d’Hépato-Gastroentérologie, Centre hospitalier, Cholet;
21
Service d’Hépato-Gastroentérologie, Centre hospitalier, Meaux;
22
Service d’Hépato-Gastroentérologie, Centre hospitalier, Saint-Denis;
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Service d’Hépato-Gastroentérologie, Centre hospitalier, Creil;
Service d’Hépatologie, Centre hospitalier universitaire, Reims, France
E-mail: arnaud.pauwels@hotmail.fr
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Background and Aims: In 2014, EASL made new recommendations
for empirical antibiotic treatment in cirrhosis. However, most studies
originated from tertiary centres and data from non-academic
hospitals are scarce. We aimed: (1) to compare bacterial infections
between university (UH) and general (GH) hospitals; (2) to access
relevance of the 2014 EASL recommendations in our country.
Methods: Observational, prospective, multicentre study in patients
with cirrhosis hospitalized for treatment of an acute complication.
Infections were classified as hospital-acquired (HA), healthcareassociated (HCA) and community-acquired (CA).
Results: From January to June 2016, 1058 patients were enrolled in
42 centres (14 UH, 28 GH). Here are presented the results for the first
816 patients. Mean Child-Pugh and MELD scores were 9.8 ± 2.3 and
19.7 ± 7.1, without difference between UH and GH. An episode of
bacterial infection was recorded in 317 patients, more often in
UH than in GH (48.7% vs. 32.8%, p < 0.0001). HA and HCA infections
were more frequent in UH than in GH (27% and 38% vs. 22% and 28%,
p < 0.03). A total of 237 bacteria were isolated. Overall in vitro
susceptibility to third-generation cephalosporins (TGC) decreased
from 81% for CA to 61% for HCA and 58% for HA infections,
without difference between UH and GH (81%, 59%, 54% vs. 81%,
65%, 62%). Similar patterns were observed for amoxicillin-clavulanic
acid and fluoroquinolones. 24 organisms (10.1%) were multidrug
resistant (MDR) bacteria. In multivariate analysis, origin of
infection (HA/HCA vs. CA) was the only predictor for infection by
TGC-resistant bacteria and for infection by MDR bacteria. In the
patients with a common infection and a sepsis (n = 91), a strategy
based on TGC for CA and on piperacillin-tazobactam for HA infections
would have been theoretically effective in 89% and 85% of cases.
Among HCA infections, figures would have been 67% with TGC
and 89% with piperacillin-tazobactam. However, 91% of our patients
with CA but only 33% with HA infections were treated in accordance
with 2014 EASL recommendations. When the first-line antibiotic
treatment was judged ineffective, the hospital mortality rate was 48%,
vs. 17% in case of effective treatment (p < 0.0001).
Conclusions: Prevalence of bacterial infections and ratio of HA/HCA
to CA were lower in GH than in UH. However, inside each category of
infection, patterns of bacterial resistance were not different between
GH and UH. The 2014 EASL recommendations would have been
appropriate in 85% of CA and HA infections.

THU-033
Granulocyte colony-stimulating factor for advanced liver disease:
a meta-analysis
A. Kumar1, P. Sharma1, A. Arora1. 1Gastroenterology & Hepatology,
Sir Ganga Ram Hospital, New Delhi, India
E-mail: ashishk10@yahoo.com
Background and Aims: Liver transplantation is the only curative
option for patients with advanced liver diseases such as decompensated cirrhosis or acute-on-chronic liver failure; however, liver
transplantation is not universally available and many patients die
while awaiting transplantation. Few recent randomized controlled
trials have shown that granulocyte colony-stimulating factor (GCSF)
may improve outcomes in patients with advanced liver disease. We
aimed to perform a meta-analysis of the randomized clinical trials
comparing GCSF with placebo for improving survival in patients with
advanced liver disease.
Methods: The PubMed, EMBASE, Science Direct, and Cochrane library
databases were searched for randomized controlled trials comparing
GCSF treatment for advanced liver disease. A meta-analysis was
performed using ORs with 95%CI as the effect sizes.
Results: Overall, 12 trials were initially retrieved from the database
searches, of which five randomized controlled trials were included in
the meta-analysis. The characteristics of the studies are given in the
Table. The probability of death was significantly lower in the GCSF
group as compared to the placebo group (OR 0.30; 95% CI: 0.17, 0.53;
p < 0.01). There were no significant adverse effects of GCSF in
any trials.
Conclusions: The results of this meta-analysis indicate that GCSF
therapy significantly improves survival of patients with advanced
liver disease as compared to placebo. The therapy is well tolerated
without any significant adverse effects. Thus GCSF may be useful in
patients awaiting transplantation to prevent worsening during
waiting period.
Figure (abstract: THU-033).

Table (abstract: THU-033).
Author

Liver
disease

Treatment
used

N

Survival
endpoint

Survived in
GCSF group

Survived in
Placebo group

Garg et al.
2012

ACLF

GCSF 5 μg/kg (12
doses) versus placebo

47

60-day
survival

16/23 (70%)

7/24 (29%)

Duan et al.
2013

ACLF (HBV
associated)

GCSF 5 μg/kg/d (six
doses) versus placebo

55

3-month
survival

13/27 (48%)

6/28 (21%)

Singh et al.
2014

Alcoholic
hepatitis

46

90-day
survival

18/23 (78%)

7/23 (30%)

Kedarisetty
et al. 2015

Decompensated
cirrhosis

55

6-month
survival

24/29 (83%)

15/26 (58%)

Prajapati
et al. 2016

Decompensated
cirrhosis

GCSF 5 μg/kg every 12
h for 5 consecutive
days
GCSF 5 μg/kg/d (12
total doses) plus
darbopoietin α (40
mcg/wk) for 4 weeks
versus placebo
GCSF for five days at
a dose of 5 μ/kg s/c
twice a day

253

6-month
survival

100/126 (79%)

86/127 (68%)
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Results
GCSF therapy improved survival,
reduced CTP, MELD, and SOFA scores
and prevents the development of
sepsis, hepatorenal syndrome, and
hepatic encephalopathy
GCSF therapy promoted CD34(+) cell
mobilization and improved the liver
function and the survival rate.
Marked improvement in survival in
GCSF group as compared with
controls at 90 days.
Treatment group had better 12-month
survival, improved CTP and MELD
scores

GCSF led to improved survival and
better CTP score
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THU-034
Systematic review with meta-analysis: liver stiffness and platelet
count for identifying patients with compensated liver disease at
low risk of variceal bleeding
A. Marot1, E. Trepo2,3, C. Doerig1, A. Schoepfer1, C. Moreno2,3,
P. Deltenre1,2. 1Division of Gastroenterology and Hepatology, Centre
Hospitalier Universitaire Vaudois, University of Lausanne, Lausanne,
Switzerland; 2Department of Gastroenterology, Hepatopancreatology
and Digestive Oncology, CUB Hôpital Erasme, Université Libre de
Bruxelles; 3Laboratory of Experimental Gastroenterology, Université
Libre de Bruxelles, Brussels, Belgium
E-mail: astridmarot@gmail.com
Background and Aims: The 2015 Baveno VI guidelines recommend
against performing upper gastrointestinal endoscopy in patients with
compensated cirrhosis who have a liver stiffness <20 kPa and a
platelet count >150,000/mm³ because of a low prevalence of varices
at risk of bleeding in this population.
Aim: Synthesize the available evidence on the usefulness of the
combined use of liver stiffness and platelet count to identify patients
without esophageal varices.
Methods: Meta-analysis of trials evaluating the usefulness of a given
cut-off for liver stiffness and platelet count to rule out the presence of
esophageal varices.
Results: Fifteen studies were included. There were 997 patients with
low liver stiffness and normal platelet count and 2,367 patients with
either high liver stiffness or low platelet count. All studies excepting 5
used the Baveno VI criteria. Compared to patients with either high
liver stiffness or low platelet count, those with low liver stiffness
and normal platelet count had a lower risk of varices (OR = 0.23, 95%
CI = 0.17–0.32, p < 0.001) with moderate heterogeneity between
studies (I 2 = 28%). They also had a lower risk of varices at risk of
bleeding (OR = 0.22, 95% CI = 0.13–0.39, p < 0.001) with low heterogeneity between studies (I 2 = 21%). In patients with low liver stiffness
and normal platelet count, the pooled estimate rates for varices at
risk of bleeding was 0.040 (95% CI = 0.027–0.059) with low
heterogeneity between studies (I 2 = 3%). In the sensitivity analyses
excluding studies that did not use a liver stiffness cut-off of 20 kPa or a
platelet cut-off of 150,000/mm3, the pooled estimate rate for varices
at risk of bleeding was 0.031 (95% CI = 0.017–0.055) with no
heterogeneity between studies ( p = 0.5, I 2 = 0%). In the subgroup
analysis including only published studies, the pooled estimate rate
for varices at risk of bleeding was 0.025 (95% CI = 0.012–0.052) for
patients with low liver stiffness and normal platelet count, with no
heterogeneity between studies ( p = 0.8, I 2 = 0%).
Conclusions: Patients with low liver stiffness and normal platelet
count have a lower risk of varices than those with either high liver
stiffness or low platelet count. Varices at risk of bleeding are found in
no more than 4% of patients when liver stiffness is <20 kPa and
platelet count is normal.
THU-035
A new classification of chronic portal vein occlusion for assessing
the feasibility of recanalization in non-cirrhotic patients
A. Marot1, J.V. Barbosa1, A. Denys2, P. Deltenre1,3. 1Division of
Gastroenterology and Hepatology, Centre Hospitalier Universitaire
Vaudois, University of Lausanne; 2Division of Radiology, Centre
Hospitalier Universitaire Vaudois, University of Lausanne, Lausanne,
Switzerland; 3Department of Gastroenterology, Hepatopancreatology
and Digestive Oncology, CUB Hôpital Erasme, Université Libre de
Bruxelles, Brussels, Belgium
E-mail: astridmarot@gmail.com
Background and Aims: Chronic portal vein occlusion (PVO) can be
associated with gastrointestinal bleeding (GIB), portal biliopathy or
intestinal ischemia. Portal vein recanalisation (PVR) is a technique
able to treat or prevent complications related to portal hypertension
(PH) by addressing PVO itself. However, failure of PVR and stent
thrombosis are challenging. Aim: Identify factors associated with

PVR failure and evaluate short and long-term stent patency in noncirrhotic patients with chronic PVO.
Methods: The charts of patients in which placement of a stent has
been attempted, using a trans-hepatic approach were reviewed.
Extension of occlusion was assessed by portography.
Results: 15 patients were included (12 men, median age 49 years
[95% CI: 39–57]). Indications for PVR were GIB (n = 5), portal
biliopathy (n = 2), the need for reducing PH before surgery (n = 5)
and other reasons (n = 3). A procoagulate state was identified in 36%
and a local prothrombotic factor in 47%. Occlusion involved the
main portal vein, either without (n = 8) or with (n = 7) the mesenteric
and/or the splenic veins. Regarding the intra-hepatic extension of
PVO, patients were classified into 3 groups: “type 1” with occlusion
limited to the main portal vein (n = 6), “type 2” with involvement of
portal bifurcation and extension to segmental branches (n = 7), and
“type 3” with extension to distal branches (n = 2). PVR was successful
in 13 cases (87%). Failure of PVR occurred in 2 patients: one with type
2 and one with type 3 PVO. The second patient with type 3 developed
stent thrombosis 24 hours after PVR. Overall, failure of PVR or stent
occlusion within the first 24 hours occurred in 100% in patients with
type 3 PVO vs. 8% in those with types 1 or 2 ( p = 0.002). One patient
suffered from liver capsule perforation. The median follow-up was 38
months (95% CI: 12–60). Anticoagulation was given to 10 patients
after PVR (77%, median duration: 105 days [95% CI: 57–1000]). In perprotocol analysis performed in the 13 patients in which PVR was
feasible, the actuarial probability of stent permeability was 82% at 2
years (95% CI: 59–100, 100% vs. 60% in patients who received and who
did not receive anticoagulation, respectively, p = 0.1). Ninety percents
of the patients had resolution of manifestations related to PH.
Conclusions: PVR is feasible in most patients with PVO unless there is
no extension to distal branches. Most patients in which PVR was
successful have a permeable stent at 2 years. PVR has a place in the
management of complications related to PVO.
THU-036
Bioelectrical impedance vector analysis is an objective method for
nutritional assessment in patients with cirrhosis
A. Ruiz-Margáin1,2, R.U.M. Rodriguez1,2, A.E. Cuevas3, F.J. Cubero4,
C. Trautwein2, A. Torre1. 1Gastroenterology, Instituto nacional de
ciencias médicas y nutrición “Salvador Zubirán”, Mexico City, Mexico;
2
Internal Medicine III, University Hospital Aachen, Aachen, Germany;
3
Nephrology, Instituto nacional de ciencias médicas y nutrición
“Salvador Zubirán”, Mexico City, Mexico; 4Immunology, Complutense
University, Madrid, Spain
E-mail: ruizm.astrid@gmail.com
Background and Aims: Malnutrition in cirrhosis is related to poor
prognosis. There are few reliable methods for nutritional assessment
since most of them are biased by fluid retention and synthetic liver
dysfunction, and useful tools such as CTscan are not easy accessible.
Bioelectrical impedance vector analysis (BIVA) is a bedside nonexpensive method to evaluate body composition and hydration
status, however, data on its usefulness in cirrhosis is limited. We
aimed to evaluate the efficacy of BIVA for nutritional assessment in
patients with cirrhosis.
Methods: Prospective cohort study. BIVA, mid-arm muscle circumference (MAMC), triceps skinfold thickness (TSF), body mass index
with ascites cutoffs (BMIa), and bioelectrical impedance (BIA) were
used for nutritional assessment. Malnutrition with BIVA was defined
as a vector outside the 75th percentile in the 4th quadrant of the RXc
graph. Clinical (ascites and edema) and biochemical evaluations were
performed at baseline. T test, Mann Whitney’s, and Xi2 were used as
appropriate. Hotellinǵs T test was used to compare Rxc graph groups.
Kaplan-Meier curves and Cox regression models were used for
survival.
Results: 308 patients were followed for 26.6 ± 9.8 months. ChildPugh stage was A in 36%, B in 46%, and C in 18% and MELD score was
11.5 ± 4.1. Nutritional parameters showed a MAMC of 23.5 ± 3.9, TSF of
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18.8 ± 8.4, and of BMI 27.12 ± 5.24. The frequency of malnutrition was
14.7% for BIA, 25% for BIVA, 32% for MAMC, 13% for TSF, and 14 for %
BMIa, In the Rxc graph only patients with clinical ascites displayed
fluid retention by BIVA (55.1% vs 44.9% without ascites, p = 0.005).
Also, higher stages of Child-Pugh were significantly associated with a
higher rate of malnutrition and fluid retention. Kaplan-Meier curves
disclosed a higher mortality in the malnourished group identified by
BIVA (39.7% vs. 21.4% in well-nourished, p = <0.004), but malnutrition
defined by BIA, MAMC, TSF, or BMIa was not associated to mortality.
In univariate regression only BIVA, Child-Pugh and MELD score were
associated to mortality. In multivariate analysis malnutrition by BIVA
remained associated to mortality when controlled for severity scales
(HR = 1.68, 1.02–2.76).
Conclusions: BIVA is an objective method for nutritional assessment
that can identify both malnutrition and fluid overload in patients
with cirrhosis. Only malnutrition defined by BIVA was associated
with mortality in this cohort, and it remained a significant prognostic
factor when adjusted by liver disease severity scores.
THU-037
Comparison of heterozygous alpha-1 antitrypsin deficiency in
unselected patients with liver cirrhosis and transplant recipients
with the general population and liver donors
B. Schaefer1, A. Finkenstedt1, K. Lehner1, A. Viveiros1, H. Tilg1,
H. Zoller1. 1Internal Medicine II, Medical University of Innsbruck,
Innsbruck, Austria
E-mail: benedikt.schaefer@i-med.ac.at
Background and Aims: Homozygous alpha-1 antitrypsin (A1AT)
deficiency (Pi*ZZ) is a known risk factor for the development of liver
cirrhosis in adults, but the risk conferred by heterozygosity for the Z
allele (Pi*MZ) is controversial. Data from epidemiological studies in
unselected cohorts suggests that heterozygous alpha-1 antitrypsin
deficiency (A1ATD) is not associated with an increased risk for
cirrhosis. Another A1AT allele Pi*S is also not an accepted risk factor
for the development of cirrhosis in adults, but similar to Pi*Z an
increased risk for the development of chronic obstructive lung
disease has been reported.
Methods: To determine the actual risk of liver cirrhosis, iron overload
and hepatic decompensation (ascites, esophageal varices, encephalopathy) conferred by heterozygosity for Pi*Z and to assess the burden
of A1ATD in patients with cirrhosis, the common A1ATD risk alleles
(Pi*S and Pi*Z) were genotyped in a cohort of 1516 patients and 248
liver donors. Genotyping was carried out using a validated TaqMan
allelic discrimination assay.
Results: In patients with liver cirrhosis the prevalence of heterozygosity for MZ is 3.5 fold higher than in liver donors (9.3% vs 2.8%, p <
0.001). The prevalence of MZ heterozygosity in the latter group
exactly matched the expected frequency of the general Austrian
population (2.9%). This overrepresentation of A1AT-deficiency alleles
was not observed for S-allele carriers, where the observed frequencies in patients with liver cirrhosis, liver donors and the general
population were not different (4.1%, 6.0% and 4.3%). Although, the
MZ genotype was more common among patients with cirrhosis,
no increased risk of decompensation, HCC or liver transplantation
was found. Median MELD score was higher in the MZ genotype than
in the MM group (14 vs. 12 points) but did not reach statistical
significance. Across different genotypes, significant differences in
serum iron parameters were observed with higher median ferritin
and transferrin saturation in patients with MZ and ZZ genotypes.
Analysis of patients with various underlying etiologies showed
marked variability in the frequency of MZ heterozygosity, where
the highest prevalence was found among patients with cryptogenic
cirrhosis (12.9%) followed by HCV (9.8%) and alcoholic cirrhosis
(7.3%).
Conclusions: The high prevalence of heterozygosity for MZ among
liver transplant recipients and patients with cirrhosis suggests that
A1ATD is an important cofactor in the development of liver cirrhosis.
S134

THU-038
The effect of planned care on resource use and end of life
outcomes in patients with diuretic resistant ascites: a
retrospective cohort study of deaths in England
B. Hudson1, A. McCune1, K. Forbes2, J. Verne3. 1Hepatology; 2University
Hospitals Bristol; 3Public Health England, Bristol, United Kingdom
E-mail: hudsonbe@hotmail.com
Background and Aims: Diuretic resistant ascites (DRA) confers a
median survival of 6 months in patients assessed unsuitable for
liver transplantation. Patients commonly require repeated large
volume paracentesis (LVP). This typically occurs either following
unplanned hospital admission, or on a planned/day case basis. This
retrospective cohort study aimed to assess the impact of planned
care on resource use and end of life outcomes in patients with
DRA.
Methods: The office for national statistics mortality database
was searched for deaths secondary to cirrhosis (defined by death
certificate ICD-10 code) occurring in England in 2015. Patient
identifiers from this search were linked to the hospital episode
statistics database. Patients who died in 2015 & underwent 2 or more
LVP in the last year of life were analysed. Patients who underwent
over 75% of LVP on a day case basis ( planned care group – PC) were
compared to patients who had all LVP following unplanned
admission (emergency care group – EC). Number of admissions,
inpatient bed days in the last year of life, place of death, and use of
invasive procedures during the terminal hospital admission were
recorded as outcome measures.
Results: 1651 patients were identified. EC group = 1024 (62%), PC
group = 266 (16.1%). Median age at death was higher in the PC
group (65.2 vs. 62.0), and there was a higher proportion of patients
with alcohol related disease in the EC group (42.7% vs. 27.1%).
Whilst mean number of overall admissions in the last year of life
was higher in the PC group, mean number of emergency admissions
was significantly higher in the EC group (2.71 vs. 0.37, p < 0.05).
Mean number of total bed days in the last year of life was
significantly higher in the EC group (44.5 vs 24.6, p < 0.05). Patients
in the PC group were significantly less likely to die in hospital
(53.3% vs 40.2%), and significantly less likely to undergo an invasive
procedure (mechanical or non-invasive ventilation, haemofiltration,
CPR) during their terminal admission.
Conclusions: This retrospective analysis of hospital use demonstrates a strong association between a high proportion of planned
care and improved health economic and quality of life outcomes
for patients with DRA in the last year of life. Increasing availability
and access to day case paracentesis services is likely to be cost
effective, and may improve quality of life for patients with endstage liver disease.
THU-039
Human ascites microfibril-associated protein 4 is an independent
predictor of mortality in decompensated cirrhosis
B.S. Madsen1, M. Kjærgaard1, M. Thiele1, A. Pohlmann2, P. Lutz2,
R. Schierwagen3, S. Klein2, C. Jansen3, J. Lehmann3, C.O. Mortensen4,
A.W. Knudsen4, J. Trebicka2, A. Schlosser5, U. Holmskov5,
G.L. Sorensen5, A. Krag1. 1Department of Medical gastroenterology and
Hepatology, Odense University Hospital, Odense, Denmark;
2
Department of Internal Medicine, University of Bonn, Bonn, Germany;
3
Department of Internal Medicine, University of Bonn, Bonn; 4Gastro
unit Medical Division, Copenhagen University Hospital, Hvidovre;
5
Institute of Molecular Medicine, University of Southern Denmark,
Odense, Denmark
E-mail: ozomalo@hotmail.com
Background and Aims: Microfibrillar-associated protein 4 (MFAP4),
an extracellular matrix protein belonging to the fibrinogen-related
protein superfamily, is highly expressed in cirrhosis. By MFAP4
induced integrin signalling, MFAP4 potentially links the extracellular
matrix, with inflammation and vascular remodelling, key drivers of
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chronic liver disease. We aimed to assess the association between
MFAP4 and outcome in decompensated liver cirrhosis.
Methods: Between 2010 and 2013 we prospectively enrolled 95
patients with cirrhosis and ascites undergoing paracentesis in two
centres in Denmark and Germany. Patients were followed for 12
months in the Danish group, or until death or transplant in the
German group. Ascites MFAP4 was measured by AlphaLISA
technique.
Results: Enrolled patients had a medium age of 60.2 ± 9.2 year, there
were 73 males and 22 females. Among them 51 was Child-Pugh (CP)
class B and 44 was CP class C, MELD-score was 13 ± 3. Median follow
up time was 271 days. MFAP4 level in ascites was 34.8 ± 19.3 U/ml
(range 7.8–121.3). Six patients received a liver transplantation during
follow-up and 21 patients died. MELD, but not CP, was a significant
predictor of transplant free survival. The transplant free survival was
significant lower in the low level MFAP4 group (≤18 U/ml), compared
to the high level MFAP4 group (>18 U/ml) (log-rank test p = 0.009)
(Figure 1). In a Cox regression analysis with adjustment for the
potential confounders MELD, age and gender, a low level of ascites
MFAP4 independently increased Hazard ratio (HR) of death (HR 3.3:
1.2–8.6: p = 0.02). There was no correlation between the concentration of ascites MFAP4 and ascites protein and neutrophils, CRP and
plasma leukocytes.
Conclusions: Low level of ascites MFAP4 predicts mortality in
patients with cirrhosis, independent of MELD, age and gender.
Ascites MFAP4 may represent a novel prognostic biomarker in
decompensated cirrhosis.

THU-040
New International club of ascites definition of acute kidney injury
applied at admission is not independently associated with
mortality in patients with acute-on-chronic liver failure
H. Singh1, S. Shetty1, G. Balaraju1, A. Shetty1, C.G. Pai1.
1
Gastroenterology & Hepatology, Kasturba Medical College, Manipal
University, Manipal, India
E-mail: cgpai@yahoo.co.in
Background and Aims: The significance of the new definition for
acute kidney injury (AKI) proposed by the International Club of
Ascites (ICA) for patients with chronic liver disease (CLD) has not
been studied extensively in acute-on-chronic liver failure (ACLF). We
aimed to determine the association between the different definitions
of renal dysfunction that have evolved over time and the short-term
mortality in patients with ACLF.
Methods: Patients with ACLF as per the Asia Pacific Association for
the Study of the Liver (APASL) or European Association for the Study
of Liver – Chronic Liver Failure (EASL-CLIF) consortium criteria were
prospectively recruited, managed as per standard of care and

followed up for 28 days. The non-renal parameters found significant
on univariate analysis were included in six different multivariate
analyses each using six different measures of renal dysfunction used
over different time periods including the new ICA definition of AKI
to assess their independent association with mortality for either
group with ACLF.
Results: In the 76 (34.5%) and 78 (35.5%) patients with ACLF as per the
two definitions recruited from 220 patients with CLD, the 28-day
mortality was 51.3% and 53.8% respectively. On multivariate analyses,
none of the parameters of renal dysfunction in patients with ACLF
defined by the APASL criteria and only serum creatinine and the new
ICA definition both as applied 48 hrs after admission were significantly associated with mortality.
Conclusions: AKI as per the ICA definition applied at admission,
along with other older definitions of AKI, was not significantly
associated with mortality in patients with ACLF diagnosed as per
APASL and EASL-CLIF criteria.
THU-041
Hepatic hydrothorax in patients with cirrhosis and ascites – its
prevalence and association with other cirrhosis complications
D. Matei1,2, S. Pasca1, A. David1, I. Groza1, D.-E. Negrutiu2,
B. Procopet1,2, V. Andreica2, S. Vesa1, M. Tantau1,2. 1University of
Medicine and Pharmacy Iuliu Hatieganu; 2Regional Institute of
Gastroenterology and Hepatology Prof. Dr. Octavian Fodor, Cluj Napoca,
Romania
E-mail: dmatei68@gmail.com
Background and Aims: Hepatic hydrothorax is a relatively uncommon complication of cirrhosis and portal hypertension. The aim of
this study was to assess the prevalence of hepatic hydrothorax in
patients with cirrhosis and ascites and to evaluate its association with
other cirrhosis complications.
Methods: All patients diagnosed with liver cirrhosis and ascites, who
were hospitalized in the Regional Institute of Gastroenterology and
Hepatology “Octavian Fodor”, Cluj-Napoca over a period of 18 months
(January 2015 to June 2016) were included in our study. Hepatic
hydrothorax was diagnosed based on the presence of pleural effusion
(clinical and radiological findings) in the absence of other associated
cardiopulmonary conditions.
Patients were divided into two groups according to the presence or
absence of hepatic hydrothorax. The association between hepatic
hydrothorax and the following parameters was evaluated: volume
of ascitic fluid, spontaneous bacterial peritonitis, hepatorenal
syndrome, hepatic encephalopathy, upper gastrointestinal bleeding,
hepatocellular carcinoma, MELD Score (Model of End-stage Liver
Disease) and 6-week mortality.
Results: 763 patients with cirrhosis and ascites were included in our
study. 13.1% of patients presented hepatic hydrothorax. Pleural
effusions were most often right-sided (68%), followed by left-sided
(13%) and bilateral effusions (19%).
The following differences were observed by comparing patients
with and without hepatic hydrothorax: voluminous ascites 54.0%
vs. 34.8% (p < 0.001); spontaneous bacterial peritonitis 21.0% vs.
9.7% (p = 0.001); hepatorenal syndrome 9.0% vs. 3.2% (p = 0.012);
hepatic encephalopathy 74.0% vs. 54.6% (p < 0.001); upper gastrointestinal bleeding 20.0% vs. 21.3% (p = 0.874); hepatocellular carcinoma
8.0% vs. 16.1% (p = 0.059); MELD Score ≥17 points 61.0% vs. 40.1% (p <
0.001). The mean 6-week mortality rate was 8.8% (13.0% in patients
with hydrothorax vs. 8.1% in non-hydrothorax patients (p = 0.159).
Using multivariate analysis, two out of these factors were identified
as representing independent factors significantly associated with
hepatic hydrothorax: voluminous ascites (OR = 1.65, 95% CI:1.03–
2.63, p = 0.035) and hepatic encephalopathy (OR = 1.79, 95% CI:1.09–
2.95, p = 0.020).
Conclusions: Hepatic hydrothorax was diagnosed in 13.1% of patients
with liver cirrhosis and ascites and was independently associated
with voluminous ascites and hepatic encephalopathy.
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THU-042
Proton pump inhibitors increase the risk for hepatic
encephalopathy in patients with cirrhosis and ascites
D. Matei1,2, S. Pasca1, A. David1, B. Procopet1,2, H. Stefanescu2, S. Vesa1,
V. Andreica1,2, M. Tantau1,2. 1University of Medicine and Pharmacy Iuliu
Hatieganu; 2Regional Institute of Gastroenterology and Hepatology Prof.
Dr. Octavian Fodor, Cluj Napoca, Romania
E-mail: dmatei68@gmail.com
Background and Aims: Hepatic encephalopathy (HE) is a severe
complication occurring in patients with liver cirrhosis and it is
associated with gut dysbiosis. Proton pump inhibitors (PPIs), while
frequently indicated in patients with cirrhosis, can contribute to
small bowel bacterial overgrowth.
The aim of this study is to assess the association between PPIs use and
the development of HE in patients with cirrhosis and ascites.
Methods: This cross-sectional study enrolled all patients diagnosed
with liver cirrhosis and ascites, who were hospitalised in a tertiary
medical center over a period of 18 months (January 2015 to June
2016).
Patients were divided into two groups according to the presence or
absence of HE. The association between HE and the following
parameters was evaluated: history of PPIs use, upper gastrointestinal
bleeding, spontaneous bacterial peritonitis, hepatorenal syndrome,
hepatocellular carcinoma, volume of ascitic fluid, and MELD Score
(Model of End-stage Liver Disease).
History of PPIs use was defined as the administration of at least
40 mg/day, for minimum 2 weeks during the last 3 months.
Results: 763 patients with cirrhosis and ascites were included in our
study. The mean age was 60.41 years (min 17 years, max 91 years) and
63.3% of patients were male. 57.1% of the patients presented HE and
24.1% used PPIs.
The following differences were observed by comparing patients with
and without HE: history PPIs use 28.7% vs 19.3% ( p < 0.001); upper
gastrointestinal bleeding 23.2% vs 18.3% ( p = 0.128); spontaneous
bacterial peritonitis 16.1% vs 4.6% (p < 0.001); hepatorenal syndrome
6.2% vs 0.9% ( p < 0.001); hepatocellular carcinoma 14.2% vs 16.2%
( p = 0.511); voluminous ascites 46.8% vs 24.8% ( p < 0.001), and MELD
Score ≥ 17 points 44.3% vs 24.2% ( p < 0.001).
Using multivariate analysis, five out of these factors were identified
as representing independent factors significantly associated with HE:
history of PPIs use (OR = 1.66, 95% CI: 1.16–2.39, p = 0.006), spontaneous bacterial peritonitis (OR = 1.88, 95% CI: 1.00–3.53, p = 0.047),
hepatorenal syndrome (OR = 4.55, 95% CI: 1.32–15.65, p = 0.016),
voluminous ascites (OR = 2.14, 95% CI: 1.53–3.01, p < 0.001), and
MELD Score ≥17 points (OR = 2.00, 95% CI:1.44–2.79, p < 0.001).
Conclusions: A history of PPIs use was noted in 24.1% of patients with
cirrhosis and ascites. PPIs represents an indepedent risk factor for the
the development of HE, together with spontaneous bacterial
peritonitis, hepatorenal syndrome, voluminous ascites and MELD
Score ≥17 points.
THU-043
Ethnic differences in overall survival of patients with cirrhosis:
results of a cohort of 2939 United States patients with long-term
follow-up
C. Zhao1, P. Nguyen2, J.K. Hoang2, S. Trinh2, C. Cho2, L.A. Yasukawa3,
S. Weber3, M. Nguyen2. 1Department of Cirrhosis, Institute of Liver
Disease,Shuguang Hospital, Shanghai University of T.C.M., Shanghai,
China; 2Division of Gastroenterology and Hepatology, Stanford
University Medical Center; 3Center for Clinical Informatics, Stanford
University School of Medicine, Palo Alto, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Cirrhosis is a serious complication of many
chronic liver diseases and the natural history and long-term survival
among patients with different ethnicities may differ. Our goal is to
characterize and examine disease progression and survival outcomes
in cirrhotic patients with different ethnicity.
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Methods: We performed a retrospective cohort study of consecutive
adult patients who presented with cirrhosis (diagnosed by histology
or non-invasive radiological or clinical criteria) at a U.S. university
center from 2005 to 2010. A total of 4348 patients were identified by
ICD 9 query and confirmed to have cirrhosis by chart review. Of those,
439 patients had liver transplantation prior to index date (first visit
date with cirrhosis) were excluded. Another 970 patients of ethnicity
other than White, Asian, Hispanic, and Black were excluded, leaving
2939 patients for study inclusion.

Results: Mean age was 57 ± 12, and 61% were male. The distribution
of White, Asian, Hispanic and Black ethnicities were 53% (n = 1554),
19% (n = 560), 24% (n = 703), and 4% (n = 122), respectively. HCV were
the primary etiology in White (49%), Asian (39%), Hispanic (53%),
and Black (66%). HBV,cryptogenic and non-alcoholic steatohepatitis/
fatty liver disease (NASH NAFLD), dual infection of HBV and HCV,
alcoholic (ALD) and other non-viral were 1.4%, 7.3%, 0.4%, 23.3%, 18.5%
in White, 25.2%, 5.2%, 1.3%, 12.9%, 16.3% in Asian; 0.6%, 8.8%, 0.0%,
24.6%, 12.7% in Hispanic; and 0.8%, 1.6%, 0.0%, 12.3%, 18.9% in Black;
respectively. Cumulative 5-year hepatic decompensation incidence
was highest in Hispanic (49%), followed by Black (41%), then White
(37%) and lowest in Asian (28%) ( p < 0.0001). However, in the 1931
patients without HCC at baseline, cumulative 5 year HCC incidence
was highest in Asian (19%), followed by Hispanic (15%), then
White (11%) and lowest in Black (9%) ( p < 0.05) (Figure 1). Despite
this, Asian has the highest estimated 5- and 10-year survival rates
(56% and 48%), followed by Black (51% and 38%) and white (51% and
35%), and lowest in Hispanic (40% and 27%), respectively ( p < 0.0001)
(Figure 2).
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Conclusions: In this large ethnically diverse U.S. cohort of patients
with cirrhosis, hepatic decompensation incidence was highest in
Hispanic, and Black and HCC incidence highest in Asian. However,
Hispanic patients with cirrhosis had the lowest overall survival.
Further effort is needed to examine these outcome disparities in
patients of different ethnicities.
THU-044
Evaluation of the CLIF-C ACLF score in critically ill cirrhotic
patients in intensive care units in Europe and North America: a
multicenter cohort study
C.J. Karvellas1,2, E. Garcia-Lopez3, J. Fernandez4, F. Saliba5, E. Sy6,
R. Jalan7, M. Pavesi3, T. Gustot8, G. Mezzano9, J.J. Ronco6, V. Arroyo9 and
CLIF Consortium (EF CLIF). 1Critical Care Medicine; 2Hepatology,
University of Alberta, Edmonton, Canada; 3Department of Statistics,
Barcelona Clinic/EF CLIF; 4Critical Care Medicine, University of
Barcelona, Barcelona, Spain; 5Centre Hépato-Biliaire, Hôpital Paul
Brousse, Paris, France; 6Critical Care Medicine, University of British
Columbia, Vancouver, Canada; 7Hepatology, University College London,
London, United Kingdom; 8Hepatology, Hospital Erasme, Brussels,
Belgium; 9Hepatology, University of Barcelona, Barcelona, Spain
E-mail: cjk2@ualberta.ca
Background and Aims: Acute-on-chronic liver failure (ACLF) is
associated with high short-term mortality. Critical care physicians
are often faced with difficult decisions regarding ongoing life support
or palliation. This study aimed to evaluate the CLIF-C ACLF score in
ACLF patients admitted to intensive care units (ICU) from different
global regions and compare discrimination ability with previously
published scores.

were estimated by ACLF grade at admission and at day 3. A
concordance index (C-index) was used to compare the survival
discrimination abilities of CLIF-C ACLF, MELD, APACHEII, and ChildPugh (CTP) scores.
Results: In this pooled sample (n = 593; mean age 55 years, 31%
female), the most common etiology was alcohol (55%) and the most
common reason for ICU admission was infection (30%). Of 593 ICU
ACLF patients, on admission 109 (18%) had ACLF-1, 178 (30%) ACLF-2
and 306 (52%) had ACLF-3 with corresponding 90-mortality rates of
39%, 43% and 80% respectively ( p < 0.001). In a subgroup of the
sample (223/593) where data on day 3 were also available, 90-day
mortality rates were as follows: NO ACLF on Day 3 = 18%, ACLF-1 22%,
ACLF-2 59%, ACLF-3 80%; ( p < 0.001). Plots of CIF for mortality based
on ACLF grade on admission and day 3 are shown in Figure 1 ( panel A
and B). Differences among strata (ACLF grades) were statistically
significant (Gray’s test p < 0.001 for both). In evaluating admission
prognostic scores in pooled ICU patients (n = 593), CLIF-C ACLF
demonstrated superior discrimination between survivors and non
survivors at 90 days (c-statistic 0.68 (95% CI 0.65, 0.71)) compared
with MELD (0.65 (0.62, 0.68), p = 0.024) and Child Pugh (0.64 (0.60,
0.67), p = 0.012) but not APACHEII (0.65 (0.61, 0.69), p = 0.13). A CLIF-C
ACLF score >70 were associated with mortality rates of 88% at 28 days
and 93% at 90 days.
Conclusions: In ACLF patients admitted to ICUs in different
regions (Europe, North America) and units (Specialty Liver and
General ICUs), the CLIF-C ACLF demonstrated better discrimination
at day 28 and day 90 compared to MELD and CTP. In high risk ICU
patients (CLIF-C ACLF >70), decisions regarding transition to
palliation should be explored between patient families and the
ICU providers.
THU-045
Urinary MicroARNs as potential biomarkers to predict the
evolution of kidney function after liver transplantation in
patients with cirrhosis
C. Lejealle1, O. Roux1, E. Weiss2,3, M. Fasseu3, R. Moreau4, F. Durand1,3,
C. Francoz1,3. 1Service d’hépatologie, Hôpital Beaujon; 2Service
d’anesthésie et de réanimation, Hôpital Beaujon, APHP, Clichy; 3UMR
1149, Centre de Recherche sur l’inflammation; 4UMR 1149, Centre de
Recherche sur l’inflammation, INSERM, Paris-Clichy, France
E-mail: clejealle@gmail.com

Methods: Cohort analysis of data from 593 ACLF patients from ICUs
in Canada (Alberta, British Columbia), Europe (Paris, Barcelona) and
those enrolled in the CANONIC study who on ICU admission met
criteria for ACLF. Cumulative Incidence Functions (CIF) of mortality

Background and Aims: Renal dysfunction (RD) is frequent in
patients with cirrhosis and includes both reversible and irreversible
kidney changes. In candidates for liver transplantation (LT), the
prediction of renal recovery is crucial since LT alone is performed in
patients with reversible RD whereas combined liver and kidney
transplantation (CLKT) is the treatment of choice in those with
irreversible end-stage renal disease. Current criteria for CKLT are
poorly reliable and new biomarkers are needed. Urinary microRNAs
(miR) are promising biomarkers in kidney diseases, and more
specifically miR-21 and miR-29. No urinary miR have been yet
investigated in LT candidates. The aim of our study was to identify
pre LT urinary miR that might be associated with renal recovery
(RR) or no recovery (NR) after LT.
Methods: We collected prospectively, from January to May 2016,
fresh urinary samples from patients with cirrhosis awaiting for LT.
We assessed miR profiles by RTqPCR in all patients. By definition, RD
corresponded to a glomerular filtration rate below 60 mL/min/
1.73 m2 using MDRD6 equation.
Results: We compared urinary expression of miR, including miR
involved in renal fibrosis, between control patients without cirrhosis
(n = 5), patients with cirrhosis without RD (cirrhosis+/RD−, n = 21)
and patients with cirrhosis and RD (cirrhosis+/RD+, n = 12). MiR-21
and miR-29b were significantly higher in patients with cirrhosis+/RD
− compared to control group and even more higher in cirrhosis+/RD+.
In cirrhosis+/RD+, we compared urinary miR expression between NR
group (stable or decreased MDRD6, n = 7) and RR group (increase in
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MDRD6 >10%, n = 5) after LT. MiR-21 and miR-192 were significantly
higher in RR group compared to NR group, p = 0.03 and p = 0.047,
respectively.
Conclusions: In this study, we have shown that urinary miR, known
as reliable biomarkers in renal diseases, can be detected in patients
with cirrhosis. Our results suggest that, even without significant RD,
some kidney changes are present in patients with cirrhosis. In
addition, we showed that miR profiles may help to predict the
evolution of renal function after LT, a crucial issue since it may help to
define optimal immunosuppressive regimen (minimization of anticalcineurines) and also to decide between LT alone or CLKT.
THU-046
The impact of esophageal varices on the prognosis of patients
with hepatocellular carcinoma after surgical resection: a
propensity score matching analysis
C.-Y. Chang1, C.-W. Su1,2, W.-Y. Hsieh1, G.-Y. Chau2,3, M.-C. Hou1,2,4,
P.-H. Chen2,4,5, P.-C. Lee1,2, T.-I. Huo1,6, Y.-H. Huang1,2,7, H.-C. Lin1,2,
J.-C. Wu7,8. 1Division of Gastroenterology and Hepatology,
Department of Medicine, Taipei Veterans General Hospital; 2Faculty of
Medicine, School of Medicine, National Yang-Ming University; 3Division
of General Surgery, Department of Surgery; 4Endoscopy Center for
Diagnosis and Treatment, Taipei Veterans General Hospital; 5Institute of
Biophotonics; 6Institute of Pharmacology, School of Medicine;
7
Institute of Clinical Medicine, School of Medicine, National Yang-Ming
University; 8Division of Translational Research, Department of
Medical Research, Taipei Veterans General Hospital, Taipei, Taiwan
E-mail: cwsu2@vghtpe.gov.tw

Background and Aims: Whether esophageal varices (EV) could
determine the surgical outcomes of patients with hepatocellular
carcinoma (HCC) is still debated. We aimed to assess the impact of EV
on the prognosis of HCC patients after surgical resection.
Methods: We enrolled 446 treatment-naïve HCC patients who
underwent surgical resection and received esophagogastroduodenoscopy at the time of HCC diagnosis from 2003 to 2015. The factors in
terms of prognosis were analyzed by Cox proportional hazards model
and propensity score matching analysis.
Results: A total of 89 (20.0%) patients had EV. After a median followup of 34.6 months (25–75 percentiles 12.8–59.3 months), 130
patients died. The cumulative 5-year overall survival (OS) rates
were 62.3% and 70.6% in patients with and without EV, respectively
( p = 0.102, Figure A). By multivariate analysis, serum albumin level
<4 g/dL (hazard ratio HR 1.529, 95% confidence interval CI 1.069–
2.185, p = 0.020), alpha-fetoprotein level >20 ng/mL (HR 2.188, 95% CI
1.511–3.168, p < 0.001), and the presence of macroscopic vascular
invasion (HR 2.478, 95% CI 1.589–3.863, p < 0.001), but not EV, were
independent risk factors associated with poor OS. Subgroup analysis
also showed that EV was not correlated to poor OS (Figure B).
Subsequently, 86 patients were matched in each group using the
propensity score matching analysis to eliminate the potential
confounding factors that might affect the prognosis. After matching,
the OS rates were comparable between HCC patients with and
without EV ( p = 0.114, Figure C). Moreover, during the follow-up
period, 270 patients had tumor recurrence. By multivariate analysis,
serum alpha-fetoprotein level >20 ng/mL (HR 1.673, 95% CI 1.306–
2.144, p < 0.001), moderate to severe degree Ishak inflammation score
in the background liver (HR 1.639, 95% 1.205–2.229, p = 0.002),

Figure: (abstract: THU-046)
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multiple tumor (HR 1.679, 95% CI 1.283–2.197, p < 0.001), tumor size >
3 cm (HR 1.385, 95% CI 1.062–1.806, p = 0.016), and macroscopic
vascular invasion (HR 1.736, 95% CI 1.215–2.479, p = 0.002) determined poor recurrence-free survival. The recurrence-free survival
were also comparable between patients with and without EV after
propensity score matching.
Conclusions: Among HCC patients who underwent surgical resection, EV was not an independent risk factor predicting poor prognosis
for the patients with HCC by multivariate analysis and propensity
score matching analysis.
THU-047
Not all of the patients with hepatitis B-related hepatocellular
carcinoma require endoscopic screening for esophageal varices: a
large cohort study
C.-Y. Chang1, C.-W. Su1,2, P.-H. Chen2,3,4, M.-C. Hou1,2,3, P.-C. Lee1,2,
H.-C. Lin1,2, Y.-H. Huang1,2,5, T.-I. Huo1,6, J.-C. Wu5,7. 1Division of
Gastroenterology and Hepatology, Department of Medicine, Taipei
Veterans General Hospital; 2Faculty of Medicine, School of Medicine,
National Yang-Ming University; 3Endoscopy Center for Diagnosis and
Treatment, Taipei Veterans General Hospital; 4Institute of Biophotonics;
5
Institute of Clinical Medicine, School of Medicine; 6Institute of
Pharmacology, School of Medicine, National Yang-Ming University;
7
Division of Translational Research, Department of Medical Research,
Taipei Veterans General Hospital, Taipei, Taiwan
E-mail: cwsu2@vghtpe.gov.tw
Background and Aims: Esophageal varices (EV) bleeding in patients
with hepatocellular carcinoma (HCC) carries a dismal prognosis.
However, there is no consensus for screening EV in HCC patients till

now. In contrast to hepatitis C virus (HCV)-related HCC, not all of the
patients with hepatitis B virus (HBV)-related HCC accompany with
cirrhosis, thus a significant portion of such patients have a low risk of
EV bleeding not only at the time of HCC diagnosis but also in the
follow-up period. We aimed to investigate the prevalence and risk
factors of EV and high risk EV (HRV) in HCC patients and to propose a
screening score to select HBV-related HCC patients who could avoid
unnecessary invasive endoscopy.
Methods: This was a single center, large cohort study including
treatment-naïve HCC patients from October 2007 to April 2014 (study
cohort). Patients were divided into endoscopy-group and nonendoscopy group depending on patients who underwent screening
endoscopy or not at the time of HCC diagnosis. The prevalence, risk
factors and a non-endoscopic screening (NES) score were determined
from the endoscopy-group. This score was further validated by
another cohort including patients from May 2014 to December 2015
(validation cohort).
Results: A total of 1283 patients were enrolled into endoscopygroup in the study cohort. The prevalence rates of EVs and HRV
was 45.4% and 27.7%, respectively. The cumulative 5-year survival
rates in patients with and without HRV were 11.2% and 26.4%,
respectively ( p < 0.001). Stratified by viral etiology, the rate of HRV
was significantly lower in HBV-related HCC than that in the HCVrelated HCC (14.4% vs. 23.6%, p = 0.003) among patients with ChildTurcotte-Pugh (CTP) class A. A NES score, which was based on the
results of multivariate analysis (range 0–3, each score for platelet
count <150,000/mm3, serum bilirubin >0.8 mg/dL, and albumin
<3.5 g/dL), of 1 or less had a very high negative predict rate of HRV
both in the study cohort (94.5%) and in the validation cohort (93.5%).
Moreover, the 4-year cumulative rates of EV bleeding during
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the follow-up period were similar between patients with a NES score
≦1 (2.4%) and those without HRV at the time of HCC in the
endoscopy-group ( p = 0.469).
Conclusions: In patients with HBV-related HCC and with CTP grade
A, a NES score ≦1 predicted a very low risk of presence of HRV as well
as EV bleeding. Unnecessary endoscopic screening can be prevented
in around 24.8% of all patients with HCC.
THU-048
End-stage cirrhotic patients rarely receive adequate palliative
care. Can we do something earlier?
C.-H. Cheng1, M.-J. Bair1. 1Gastroenterology, Taitung Mackay Memorial
Hospital, Taitung, Taiwan
E-mail: turbohan1091@gmail.com
Background and Aims: End-stage cirrhotic patients are frequently
hospitalized with many hepatic or non-hepatic complications.
These patients are suffered from high economic burden and poor
life quality. Hospice care and do-not-resuscitate order are frequently
applied to cancer patients for improving quality of life and dignity.
However, end-stage cirrhotic patients are rarely referred to hospice
care. Our aim is to elucidate the current status of palliative care for
end-stage cirrhotic patients.
Methods: We retrospectively reviewed 236 cirrhotic patients (male:
76.7%; mean age: 54.9 years old) who had ever hospitalized in
intensive care unit (ICU) from Aug. 2013 to Jul. 2015 at Tatung Mackay
Memorial hospital in Taiwan. The basic patients’ information,
laboratory results, Child-Pugh Score, MELD, APACHE II, DNR order,
prognosis, medical cost are collected. In addition, we further calculate
the number of invasive medical procedure or life-sustaining therapy
of end-stage patients before death.
Results: The patients’ MELD score were 21.3 ± 9.3. Mean duration in
ICU were 6.9 days. Overall in-hospital mortality rate was 35.2%.
Average hospital cost was about US$ 6063. We used receiver
operating characteristic curve to analyze three severity scores to
predict mortality in our patients. The best predictable tool was MELD
score and the cutoff point was 24.5. We compared late-stage (MELD >
24.5, n = 84) and less severity (MELD ≤ 24.5, n = 152) groups and
found that the gender, cirrhosis etiology, length of stay in ICU,
hospital cost are not statistically different. The proportion of DNR
order was higher in late-stage group (56.0% vs 26.3%, p = 0.00). Total
52 patients with MELD score >24.5 on admission day died in the
hospitalization. Among these patients, DNR was signed in 86.5%
patients, but many of them (68.9%) had decided DNR by their families
within 24 hours before they pass away. Even in terminal-disease
status, they still received much life-supporting management in their
pre-dying period (Figure 1) without appropriate palliative care.

pre-dying. Only few of these patients had decided to receive palliative
care and signed DNR before their ICU admission. Therefore, we
should educate the end-stage-cirrhotic patients and their families
about the nature disease course and hospice care earlier in order to
improve life quality and avoid unnecessary medical treatment.
THU-049
External validation of a new equation predicting glomerular
filtration rate in patients with cirrhosis candidates for liver
transplantation and impaired renal function
C. Francoz1,2, O. Roux1, C. Lejealle1, R. Moreau2, F. Durand1,2.
1
Hepatology, Hopital Beaujon, Clichy; 2UMR_S1149, CRI, INSERM, Paris,
France
E-mail: claire.francoz@bjn.aphp.fr
Background and Aims: Renal dysfunction in patients with cirrhosis
is frequent and has a major impact on the outcome. However, the
evaluation of renal function in these patients is difficult since most
of current, tools including serum creatinine are poorly reliable.
Measured clearance of an exogenous agent is the gold standard to
assess glomerular filtration rate (GFR) but not feasible in routine.
Several estimates of GFR, based on serum creatinine, have been
proposed but their performance is poor in cirrhosis. Recently, a new
equation termed “Royal Free Hospital GFR” has been proposed. This
new equation includes serum creatinine, urea, age, INR, serum
sodium, gender and presence of ascites. It has been developed in a
large population of candidates for liver transplantation and validated
in a small external cohort. The aim of this study was to assess this new
equation in an independent cohort of patients in our institution.
Methods: Three hundred one consecutive patients with cirrhosis, in
stable condition, and listed for liver transplantation were enrolled.
All these patients had measured GFR (mGFR) using plasma clearance
of iohexol and, at the same time, clinical and biological data required
to calculate the “Royal Free Hospital GFR” (RFH) as well as MDRD-6
equation.
Results: The study population included 76% of males, the mean
age was 54 ± 9 years, the mean physiological MELD score was 15 ± 5.
Forty one % had hepatocellular carcinoma and 27% had refractory
ascites. Mean mGFR was 82 ± 29 mL/min/1.73 m2. In the whole
population, RFH GFR underestimated mGFR by 27 ± 22 mL/min/
1.73 m2, whereas MDRD-6 by only 9 ± 24 mL/min/1.73 m2. However,
in the 67 patients with GFR below 60 mL/min/1.73 m2 (which defines
chronic kidney disease [CKD]), underestimation of true GFR was
similar with RFH GFR and MDRD-6 (6 ± 22 mL/min/1.73 m2 vs. 6 ±
18 mL/min/1.73 m2, respectively). In this subgroup, the accuracy of
estimates, evaluated as the percentage of the predicted GFR within
the 10%, 30% and 50% of mGFR, was 31%, 54% and 81%, respectively for
RFH GFR, as compared to 15%, 45% and 79% for MDRD-6.
Conclusions: Our results confirm that RFH GFR is slightly more
accurate than MDRD-6 to predict mGFR in the population of patients
with cirrhosis and CKD (GFR < 60 mL/min/1.73 m2). However, RFH
GFR is less accurate than MDRD-6 in patients with cirrhosis and
GFR ≥ 60 mL/min/1.73 m2.

Cirrhosis and its complications: Experimental
and pathophysiology

Conclusions: Many end-stage cirrhotic patients still received nonbeneficial intervention during hospitalization, even when they were
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Bone marrow of cirrhotic patients displays features of myeloid
biasness
C. Bihari1, D. Lal1, S. Sharma1, S. Sukriti1, A.S. Bhadoria1, A. Rastogi1,
S.K. Sarin1. 1Institute of Liver and Biliary Sciences, Delhi, India
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Background and Aims: Anemia and thrombocytopenia are commoner than leukopenia in cirrhosis. Chronically altered metabolic,
inflammatory, oxidative and circulatory milieu in cirrhosis can render
adverse effect on haematopoietic stem cells (HSCs). Stressed HSCs
have less self-renewal and myeloid predilection at the expense of
erythro-megakaryopoiesis and lymphopoiesis. We sought this study
to assess the myeloid bias of bone marrow (BM) precursors in
cirrhotic patients.
Methods: BM examination performed for cytopenias in cirrhotics
was compared with controls, and, clinical, biochemical and liver
disease severity indices of patients were recorded. Each BM was
studied for differential myelogram, CD34 + HSCs, nestin + cells and
CD169 + niche macrophages. Immunohistochemistry was done to
detect GATA-1 and CEBP (for megakaryocytic-erythroid lineage) and
PU.1 (for granulocyte-neutrophil lineage) in precursor cells. Positive
cells were counted by Image-J.
Results: 53 cirrhotic patients (mean age 51.9 ± 10.7 years, 75%
male, MELD-15.6 ± 4.5, Child’s A/B/C-10/25/18) were compared
with 20 controls (56.7 ± 12.3 years, 72% male). Cirrhotic patients
showed significantly lower HSCs ( p < 0.001), MSCs ( p = 0.02), and
CD169 cells ( p = 0.001). Cirrhotic had lower GATA 1 {48 (27–72) vs.
214 (190–272)}, lower CEBP {47 (24–78) vs. 440 (345–514)}, and
higher PU.1 {68 (45–101) vs. 16(12–18)} precursors compared to
controls [p < 0.001 for each]. Among cirrhotics, number of GATA 1/
20x and CEBP/40X were lower and PU.1/20X was up- regulated
with disease severity {Child’s A: 139 (124–154), 327 (271–356),
and 26(21–31); Child’s B: 58 (47–71), 54 (46–64), and 56 (48–75);
Child’s C: 23 (18–32), 23 (18–25), and 115 (99–145), respectively
( p < 0.001). PU.1: GATA 1 ratio correlated with hemoglobin (r =
−0.53, p < 0.001), platelet counts (r = −0.40, p = 0.06), total leukocyte counts (TLC) (r = 0.40, p = 0.003), neutrophil: lymphocyte (N:L)
ratio (r = 0.51, p < 0.001) and myeloid: erythroid (M:E) ratio (r =
0.35, p = 0.009). CEBP negatively correlated with TLC (r = −0.41, p =
0.02) and N:L(r = −0.43, p = 0.01) and positively with hemoglobin
(r = 0.43, p = 0.003). Nuclear expression of GATA1 in megakaryocytes decreased and PU.1 increased in precursor cells with the
disease severity.

THU-051
Novel anti-LOXL2 inhibitor paves the way for collagenolytic
monocyte-derived macrophages in experimental liver fibrosis
M. Klepfish1, M. Vugman2, C. Varol2, I. Sagi1. 1Department of Biological
Regulation, Weizmann Institute of Science, Rehovot; 2The Research
Center for Digestive Tract & Liver Diseases, Sourasky Medical Centre and
Tel-Aviv University, Tel-Aviv, Israel
E-mail: chen.varol@gmail.com
Background and Aims: Liver fibrosis is the excessive accumulation
of extracellular matrix (ECM) proteins including collagen that
occurs in most types of chronic liver diseases. Enzymes from the
lysyl oxidase (LOX) family catalyze the covalent crosslinking of
collagen fibers. Specifically, lysyl oxidase like-2 (LOXL2) regulates
ECM stiffness and stability in several liver diseases associated with
collagen scar formation. Therefore, inhibition of LOXL2 in liver
fibrosis was proposed as a potential target for therapeutic
intervention.
Methods: Here we have examined in a mouse model of CCl4-induced
liver fibrosis the effect of therapeutic treatment with a novel antiLOXL2 antibody (Ab), which targets the catalytic site of this enzyme
and inhibits its extracellular activity.
Results: Treatment with anti-LOXL2 Ab starting at two weeks
following the beginning of CCL4 regimen significantly improved
liver fibrosis histopathological score and reduced collagen deposits in
comparison with the isotype control Ab treated group. Monitoring
matrix protease activity by in situ zymography further uncovered
accelerated and augmented collagen degradation in anti-LOXL2treated mice, which began already during the fibrotic phase. This was
accompanied by increased infiltration of monocyte-derived macrophages localizing specifically to areas of the fibrotic fibers. Their
inducible and selective ablation negated the active collagenolytic
activity observed in the anti-LOXL2 treated mice. Furthermore, we
provide evidence that specific macrophage-derived MMPs, such as
MMP13 and 14, are involved in collagen degradation following antiLOXL2 treatment.
Conclusions: Inhibition of LOXL2-governed ECM crosslinking
accelerates the resolution of liver fibrosis by breaking ground for
the arrival of collagenolytic macrophages, and thus constitutes a
promising therapeutic strategy
THU-052
Polyunsaturated fatty acids and eicosanoids in ascites serve as
potential new biomarkers for complications in liver cirrhosis
C. Engelmann1, V. Degenhardt2, J. Dorow3, S. Krohn1, A. Herber1,
N. Mueller1, T. Herta1, J. Thiery2, U. Ceglarek2, T. Berg1. 1Section of
Hepatology, Department for Gastroenterology and Rheumatology,
University Hospital Leipzig; 2Clinical Chemistry and Molecular
Diagnostics, University Hospital Leipzig, Institute of Laboratory
Medicine; 3University Hospital Leipzig, LIFE – Leipzig Research Center for
Civilization Diseases, Leipzig, Germany
E-mail: c.engelmann@ucl.ac.uk

Conclusions: Bone marrow progenitors in cirrhosis have predisposition towards myeloid lineage with the compromised status of
megakaryo-erythroid descent due to increased PU.1 and decreased
expression of GATA1 and CEBP. PU.1 antagonist could form novel
agents to treat refractory anemia and thrombocytopenia in cirrhotic
patients.

Background and Aims: Plasma eicosanoids and polyunsaturated
fatty acids (PUFAs) have been proposed as markers for prognosis and
disease progression in fatty liver diseases. However, as eicosanoids
modulate inflammatory processes and serve as vasoactive substances
they may substantially be involved in pathophysiological processes
that occur in more severe liver diseases leading to complications.
We therefore studied if eicosanoid and PUFA levels were associated
with clinical endpoints in cirrhosis.
Methods: From March 2015 until January 2016 ascites and
corresponding blood samples were collected in 103 patients with
decompensated liver cirrhosis. 100 eicosanoids and PUFAs were
quantified by liquid chromatography-tandem mass spectrometry
(LC-MS/MS) analysis. Results were correlated with laboratory and
clinical parameters.
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Results: Generally, eicosanoid derivatives as well as PUFAs were
higher concentrated in plasma compared to ascites (median
(range); e.g. 18-hydroxyeicosatetraenoic acids (18-HETE): ascites
200.1 pg/mL (135.9–459) vs. plasma 335.7 pg/mL (182–1092), p <
0.001). Eicosanoids and PUFA concentrations in ascites correlated negatively with liver function parameters (e.g. 18-HETE: MELD
r = −0.442, p < 0.001; Bilirubin r = −0.519, p < 0.001; INR r = −0.472,
p < 0.001; ALAT r = −0.378, p < 0.001; e.g. EPA: MELD r = −0.322, p =
0.008; Bilirubin r = −0.4, p < 0.001; INR r = −0.499, p < 0.001) and
positively with albumin and protein concentration in serum and
ascites (e.g. 18-HETE: serum albumin r = 0.381, p < 0.001; ascites
albumin r = 0.843, p < 0.001; ascites protein r = 0.824, p < 0.001;
e.g. EPA: serum albumin r = 0.408, p < 0.001; ascites albumin
r = 0.597, p < 0.001; ascites protein r = 0.672, p < 0.001), but not with
inflammatory parameters (WBC, CRP) or renal function tests. In
plasma these lipid derivatives did not correlate with the aforementioned parameters. Plasma and ascites levels of tetranor-prostaglandin E were associated with renal function tests ( plasma: serum
creatinine r = 0.706, p < 0.001; ascites: serum creatinine r = 0.639, p <
0.001). We could not show any association with the presence of
spontaneous bacterial peritonitis.
Conclusions: These preliminary results firstly bring ascites concentrations of eicosanoids and PUFAs in association with clinical
endpoints such as liver failure and renal dysfunction in liver cirrhosis.
In further studies these lipids should be evaluated as potential new
biomarkers for cirrhosis associated complications.
THU-053
Identification of new biomarkers of leukocyte dysfunction by
lipidomics in patients with acute-on-chronic liver failure
C. López-Vicario1, A. Checa2, J. Alcaraz-Quiles3, E. Titos1,
M. Casulleras3, R. Flores-Costa3, M. Pavesi4, M. Duran-Güell3,
R. Moreau5, V. Arroyo4, C.E. Wheelock2, J. Claria3. 1CIBERehd,
Barcelona, Spain; 2Department of Medical Biochemistry and Biophysics,
Karolinska Institutet, Stockholm, Sweden; 3Department of Biochemistry
and Molecular Genetics, Hospital Clinic-University of Barcelona;
4
European Foundation for the Study of Chronic Liver Failure (EF-CLIF),
Barcelona, Spain; 5Université Paris Diderot, Centre de Recherche sur
l’inflammation, INSERM, Paris, France
E-mail: jclaria@clinic.ub.es
Background and Aims: Acute-on-Chronic Liver Failure (ACLF) is a
syndrome characterized by the appearance of organ(s) failure
leading to high-short term mortality in patients with decompensated cirrhosis. Development of ACLF is closely related to a
dysfunctional innate immune system leading to exacerbated
systemic inflammation. Indeed, in patients with ACLF, plasma
levels of inflammatory cytokines are dramatically increased and
directly correlate with the degree of ACLF severity. At present,
however, the involvement of other inflammatory mediators other
than cytokines in the pathogenesis of ACLF is mostly unknown.
The so-called inflammatory lipid mediators, which are endogenously synthesized from membrane components of leukocytes (i.
e. neutrophils and monocytes), play a critical role in both the
onset and resolution of the inflammatory process. In the current
study we characterized the profile of these bioactive lipid
mediators in plasma from patients with decompensated cirrhosis
and ACLF.
Methods: Plasma samples from healthy volunteers (n = 18), patients
with compensated cirrhosis (n = 9) and patients with decompensated cirrhosis with (n = 51) and without (n = 52) ACLF were
analyzed by liquid chromatography-tandem mass spectrometry
(LC-MS/MS) in an Acquity UPLC coupled to a Waters Xevo TQS. MS
was operated using negative electrospray ionization (ESI) source and
data acquisition was carried out with multiple reaction monitoring
(MRM) mode.
Results: Among the 115 lipid mediators analyzed, we identified a
lipid peroxidation product from linoleic acid (12,13-epoxy-9-ketoS142

10(trans)octadecenoic acid) which levels increased in parallel with
the severity of ACLF. In these patients, we also identified reduced
levels of 12,13-epoxyoctadecenoic and 9,10-epoxyoctadecenoic
acids, which are implicated in oxidative burst and bactericidal
activity. Moreover, we identified higher levels of inflammatory,
immunosuppressive and vasoconstrictor eicosanoids such as
leukotriene E4, prostaglandin (PG) E2 and PGF2alpha in patients
with ACLF as compared to those without. Finally, circulating levels
of markers of resolution of inflammation (i.e. 15-hidroxyeicosatetraenoic acid (15-HETE) and 5,6,15S-trihydroxy-eicosatetraenoic
acid (LXA4)) were markedly suppressed in ACLF.
Conclusions: These results describe for the first time the profile of
bioactive lipid mediators in patients with decompensated cirrhosis
and ACLF and identify potential biomarkers of leukocyte dysfunction
in these patients.
THU-054
TGR5 plays a protective role against portal hypertension in LCA
induced liver damage in mice
C. Klindt1, K. Deutschmann1, M. Reich1, D. Häussinger1, V. Keitel1.
1
Gastroenterology, Hepatology and Infectious Diseases, Heinrich Heine
University Duesseldorf, University Hospital Duesseldorf, Duesseldorf,
Germany
E-mail: verena.keitel@med.uni-duesseldorf.de
Background and Aims: TGR5 (Gpbar-1) is a G-Protein-coupled bile
acid receptor expressed in nonparenchymal liver cells like liver
sinusoidal endothelial cells (LSECs) and hepatic stellate cells
(HSCs). Lithocholic acid (LCA) is a secondary bile acid with
cytotoxic properties. Mice fed a diet containing 1% LCA suffer
from intrahepatic cholestasis and toxic liver damage (Fickert et al.
2006). A common complication of liver damage is an elevation of
portal pressure (Grace et al. 2012). HSCs are supposed to play a
role in the induction of portal hypertension dependent on their
transdifferentiation into myofibroblast-like cells (activated HSC),
their intracellular cAMP-levels as well as the presence of the
vasoconstrictory peptide endothelin-1 (Rockey et al. 1996, Reinehr
et al. 2001). Whether TGR5 plays a role in these processes is yet
to be determined.
Methods: 8–12 week old TGR5 knockout (KO) and wildtype (WT)
mice were sacrificed after receiving a diet containing 1% LCA
(lithocholic acid) for 4 days. Serum indicators for liver damage were
determined using the Spotchem-biochemical analyzer. Liver histopathology was analyzed by HE staining. Protein levels and mRNA
expression of different genes in liver and in cell culture were
measured via Realtime-PCR analysis and ELISA, respectively. HSC
contractile function was tested on collagen matrices.
Results: TGR5 KO mice are more susceptible to LCA induced
liver damage as indicated by the area of necrosis seen in HEstainings as well as a higher elevation of serum liver enzyme- and
bilirubin levels. A Realtime-PCR-analysis helped to identify several
genes significantly induced in the livers of these mice associated with
portal hypertension; endothelin-1 being one of them. Invasive blood
pressure measurement showed indeed the presence of portal
hypertension in LCA-fed TGR5 KO mice but not in LCA-fed WT
littermates. Treatment of HSCs with a TGR5 agonist led to an
attenuation of Endothelin-1 induced HSC contraction. Furthermore,
incubation of LSECs with a TGR5 agonist caused a significant
reduction of endothelin-1 expression and secretion.
Conclusions: TGR5 KO mice suffer from a more severe LCA-induced
liver damage and portal hypertension. Increase in portal pressure in
the absence of TGR5 mice is most likely due to elevated endothelin-1
expression and secretion by LSECs as well as an increased responsiveness towards endothelin-1 by activated HSC.
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THU-055
Minimal hepatic encephalopathy is associated with increased
capacity to eliminate superoxide and peroxynitrite in
lymphocytes
A. Mangas-Losada1, R. Garcia-Garcia2, P. Izquierdo-Altarejos1,
C. Gimenez-Garzó2, A. Urios1, D. Escudero-García3, J. Tosca3,
O. González-López4, R. Giner-Durán4, M.A. Serra3, V. Felipo2,
C. Montoliu1. 1Fundación Investigación Hospital Clínico de Valencia.
Instituto de Investigación Sanitaria-INCLIVA, Valencia, Spain;
2
Laboratorio de Neurobiología, Centro Investigación Príncipe Felipe de
Valencia, Spain; 3Unidad de Digestivo, Hospital Clínico de Valencia.
Departamento de Medicina, Universidad de Valencia, Spain; 4Servicio de
Digestivo, Hospital Arnau de Vilanova, Valencia, Spain
E-mail: cmontoliu@incliva.es
Background and Aims: Patients with liver disease show oxidative
stress in blood. We assessed whether patients with minimal hepatic
encephalopathy (MHE) show alterations in peripheral mononuclear
blood cells in: (a) basal reactive oxygen and nitrogen species levels;
(b) capacity to metabolize these species; (c) peroxynitrite formation
and (d) peroxynitrite reaction with biological molecules.
Methods: Fifty cirrhotic patients (28 with MHE and 22 without MHE)
and twenty healthy controls were included. Levels of reactive oxygen
and nitrogen species were measured by flow cytometry in blood cell
populations, under basal conditions and after adding generators of
superoxide or nitric oxide (NO). Tyrosine nitration in serum proteins
was also determined by western blot.
Results: Under basal conditions, MHE patients show reduced
superoxide and peroxynitrite and increased NO and hydrogen
peroxide. In patients without MHE the superoxide-generating agent
plumbagin (Pb) strongly increases cellular superoxide, moderately
peroxynitrite and reduces NO. In MHE patients, Pb increases slightly
superoxide and strongly peroxynitrite and affects slightly NO. The NO
donor NOR-1 increases NO much less in patients with than without
MHE. MHE patients show increased serum levels of malondialdehyde, 8-hydroxydeoxyguanosine and free and protein-bound
nitrotyrosine.
Conclusions: Measurement of basal levels of free radicals does not
reflect the oxidative stress status in MHE. MHE patients have an
increased capacity to eliminate cellular superoxide, NO and peroxynitrite. Enhanced elimination of superoxide is due to reaction with
NO to form peroxynitrite which, in turn, is eliminated by enhanced
reaction with biological molecules, which could contribute to
cognitive impairment in MHE.
THU-056
Extracellular matrix turnover is regulated in 3D disease-specific
human liver scaffolds engineered with human hepatic stellate
cells
D.J. Leeming1, A. Telese2, W. Al-Akkad2, J. Day2, T. Luong2,
D. Thorburn2, K. Rombouts2, M.J. Nielsen1, M.A. Karsdal1, G. Mazza2,
M. Pinzani2. 1Fibrosis Biology and Biomarkers, Nordic Bioscience, Herlev,
Denmark; 2Division of Medicine, UCL Institute for Liver and Digestive
Health, University College London & Royal Free London, NHS Foundation
Trust, London, United Kingdom
E-mail: djl@nordicbioscience.com
Background and Aims: Collagens and matrix metalloproteinases
(MMPs) are key players in extracellular matrix (ECM) turnover
resulting in the release of degradation fragments (neo-epitopes) that
may be employed as biomarkers of fibrogenesis or its resolution.
Hepatic stellate cells line (LX2) engineered in disease-specific human
liver 3D-ECM scaffolds represent an ideal model to characterize these
key factors.
Aim: The aim of this study was to evaluate the ECM turnover in
reseeded healthy or cirrhotic human liver scaffold using specific neoepitopes markers for collagen type I, III, IV, V, and VI.
Methods: Liver tissue cubes (125 mm3) were derived from both
healthy and explanted primary sclerosing cholangitis human hepatic

tissues. The decellularisation of human hepatic tissues was completed within 3–5 hrs of agitation. The resultant scaffolds were
characterized for nuclear removal, 3D-arichtecture as well as
biochemical and biomechanical properties. Human disease-specific
scaffolds were repopulated with LX2 and cultured for up to 10 days.
Neo-epitopes markers were assessed in the supernatants using
specific ELISA assays for MMP degraded type III (C3M), IV (C4M2), VI
(C6M) collagen and collagen formation markers P1NP, P4NP7S
and Pro-C5.
Results: LX2 cells engineered in liver scaffolds showed remarkable
motility, proliferation and gene expression profiles associated with
ECM turnover. Type III collagen degradation (C3M) increased with
increasing incubation time in both healthy and cirrhotic liver scaffold
reseeded with LX2 ( p < 0.01–0.001). C4M2 and C6M showed a similar
trend, however without significant changes. Type I collagen formation (P1NP) increased with incubation time of cirrhotic liver/LX2
(P < 0.01), showing only a trend in healthy liver. Collagen type IV and
V formation were both decreased with time of incubation of cirrhotic
liver/LX2 ( p < 0.01–0.001), and type V collagen from healthy liver/
LX2 (P < 0.05).
Conclusions: Neo-epitope ECM markers of fibrogenesis or its
resolution or were released into the supernatant of the human liver
scaffold model. These increased or decreased during culturing
when reseeded with LX2, indicating that hepatic stellate cells were
able to effect ECM turnover in the human normal or fibrotic scaffold
model. Overall, these data highlight the validity of human liver
ECM scaffolds for the investigation of ECM turnover and for the
discovery of new biomarkers for monitoring fibrosis progression or
regression.
THU-057
Low sensitivity to thrombomodulin in patients with cirrhosis;
Impact of factor VIII increase and protein C deficiency
C. Duron1, A. Lebreton2, T. Sinegre2, S. Massoulier1, L. Muti1,
G. Lamblin1, B. Pereira3, M. Berger2, A. Abergel1. 1HepatoGastroenterology Department; 2Hematology Department, CHU Estaing
Clermont-Ferrand; 3Biostatistics Unit, CHU Gabriel Montpied,
Clermont-Ferrand, France
E-mail: smassoulier@chu-clermontferrand.fr
Background and Aims: Low sensitivity to thrombomodulin (TM)
action, increasing with severity assessed by Child-Pugh score (CPS),
has been highlighted in cirrhotic population, using thrombin
generation assays (TGA). Studies showed that Protein C (PC)
deficiency is one of the main determinants of the procoagulant
state in cirrhotic patients but the role of the increased FVIII levels has
not yet been evaluated. The aim of the study was to investigate the
impact of in vitro normalization of FVIII and PC levels in cirrhotic
patients.
Methods: 93 patients and 35 healthy controls (HC) were prospectively included. Cirrhotic patients were hepatocellular carcinoma free
and with no anticoagulant intake. TGA were performed using the
calibrated automated thrombinography method in platelet poor
plasma using 5 pM tissue factor, 4 nM TM. Plasma were tested
before/after PC levels normalization by in vitro addition of PC and
before/after FVIII levels normalization by using human anti-FVIII C2
domain monoclonal antibody (ESH8). Groups were compared using
ANOVA, followed by the appropriate multiple comparisons post-hoc
tests. Results are expressed as median.
Results: CPS distribution was: 61 A, 19 B and 13C. TGA performed
with TM showed an increase in endogenous thrombin potential (ETP)
from HC to CPS C confirming the hypercoagulable state of cirrhosis in
these conditions. After PC normalization, modified TGA with TM
showed a decrease of ETP values from 776 to 566 nM.min, from 1120
to 790 nM.min and from 995 to 790 nM.min ( p < 0.0001) in CPS A, B
and C respectively ( p < 0.0001). No significant difference was found
between controls vs. CPS A ( p = 0.63). After FVIII normalization, TGA
performed before/after FVIII normalization showed a decrease of ETP
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values from 929 to 621 nM.min, from 1122 to 1081 nM.min and from
1221 to 1143 nM.min in CPS A, B and C respectively. There was no
significant difference between HC and CPS A but a significant
difference persists with CPS B and C. When PC and FVIII plasma
levels were simultaneously corrected to normal ranges by in vitro
addition of both PC and anti-FVIII monoclonal antibody, ETP
decreased from 929 to 302 nM.min in CPS A ( p < 0.0001), from
1122 to 597 nM.min in CPS B ( p < 0.0001) and from 1226 to 586 nM.
min in CPS C. ETP values were not significantly different between
patients and HC.
Conclusions: Low sensitivity to TM induced by cirrhosis is not only
related to PC deficiency but also to FVIII increase. Normalization of
both parameters reversed the phenotype from hyper- to normocoagulable.
THU-058
Genetic determinants influencing on overt hepatic
encephalopathy and acute-on-chronic liver failure
A. Gil-Gómez1, J. Ampuero1,2, F. Saliba3, T. Welzel4, A. Albillos5,
P. Gines6, V. Arroyo7, M. Romero-Gomez1,2 and CANONIC Study
Investigators of the EASL-CLIF Consortium. 1Instituto de Biomedicina
de Sevilla (IBiS), Hospital Universitario Virgen del Rocio/CSIC/
Universidad de Sevilla, CiberEHD, Sevilla, España; 2Unidad Intercentro
de Enfermedades Digestivas de los Hospitales Universitarios Virgen del
Rocío – Virgen Macarena, Sevilla, España; 3Centre Hépato-Biliaire,
Hôpital Paul Brousse, Villejuif, France; 4J.W. Goethe University Hospital,
Frankfurt, Germany; 5Hospital Ramón y Cajal, Madrid, Spain; 6Liver
Unit, Hospital Clínic, IDIBAPS and CIBERehd, Barcelona, Spain; 7EF-CLIF
and EASL-CLIF Consortium, Barcelona, Spain
E-mail: antoniogilgom@hotmail.com
Background and Aims: Increasing evidences suggest a crucial role of
the genetic background on the susceptibility of developing hepatic
encephalopathy (HE) (Romero-Gómez et al. Ann Intern Med 2010).
The aim of this study was to identify genetic determinants that could
explain further associations between triggers and overt hepatic
encephalopathy.
Methods: European and multicenter (CLIF consortium) crosssectional study including 400 patients showing liver cirrhosis.
Overt HE was diagnosed by West Haven criteria. ACLF was diagnosed
according to CLIF-OF score. Candidate genes were selected depending
of their relationship with inflammation, ammonia metabolism,
oxidative stress or amino acid/neurotransmitter transport. A total of
60 SNPs within these genes were genotyped using Custom
OpenArray plates for the QuantStudio™ 12K Flex system
(ThermoFisher, USA).
Results: Patients belonged to one of these four groups: HE-ACLF
(n = 103); HE-noACLF (n = 114); noHE-ACLF (n = 77) and noHEnoACLF (n = 106). We found 4 SNPs related to overt HE ([NAGS]
rs186636 (CC 68.9% (31/45); CT 58.7% (101/172); TT 47.8% (87/182)
p = 0.016), [NR1H4] rs56163822 (GG 50.9% (203/379); GT 80.0% (16/
20) p = 0.020), [NR1H4] rs11110385 (CC 60.8% (87/143); CT 54.8%
103/188); 41.8% (28/67) p = 0.035), [CPS1] rs715 (CC 78.1% (25/32);
CT 53.4% (87/163); TT 52.5% (107/204) p = 0.022)). Furthermore, 3
SNPs were associated with overt HE in ACLF ([NAGS] rs186636 (CC
78.3% (18/23); CT 63.3% (50/79); TT 45.1% (37/82) p = 0.006), [GLUL]
rs7549329 (AA 46.0% (23/50); AG 66.7% (64/96); GG 47.4% (18/38)
p = 0.022), [SLC1A2] rs752949 (CC 60.1% (64/105); CT 57.6% (38/66);
TT 23.1% (3/13) p = 0.033)) and other 4 SNPs in patients with oHE
without ACLF ([SLC1A3] rs2562582 (CC 83.3% (5/6); CT 64.1%
(41/64); TT 46.9% (68/145) p = 0.023), [SLC1A5] rs313853 (CC 43.8%
(7/16); CT 45.2% (47/104); TT 63.2% (60/95) p = 0.029), [SLC38A5]
rs2293953 (GG 73.3% (22/30); GA 58.3% (14/24); AA 48.5% (78/161)
p = 0.037), [NR1H4] rs56163822 (GG 51.5% (105/204); GT 81.8%
(9/11) p = 0.049)).
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Conclusions: Both inflammatory- and ammonia-related SNPs are
potential triggers for overt hepatic encephalopathy, even in the
presence of ACLF. This work highlight the role of FXR, glutamine and
glutamate transporters, regulative enzymes of urea cycle and
glutamine-synthetase on HE pathogenesis. These findings could
explain, at least in part, the lack of association between some
traditional triggers (ie. variceal bleeding) and overt HE.
THU-059
Impaired cerebral oxygenation, but preserved cerebrovascular
reactivity, in an animal model of hepatic encephalopathy
A. Hadjihambi1, P. Hosford2, N. Davies1, R. Jalan1, A. Gourine2. 1Liver
and Digestive Health; 2Neuroscience, Physiology and Pharmacology,
UCL, London, United Kingdom
E-mail: ucbthad@ucl.ac.uk
Background and Aims: We have recently obtained evidence of
energy deficiency, in the form of impaired lactate release, in the
brains of cirrhotic animals with hepatic encephalopathy (HE).
Previous reports of cerebral hypoperfusion in patients with HE
indicated that cerebral oxygen supply could also be compromised.
Decreased lactate and reduced oxygen supply may lead to the CNS
energy deficiency and have important neurological consequences,
particularly in patients with advanced cirrhosis. In this study we
assessed cerebral tissue oxygen tension and CO2 cerebrovascular
reactivity in an animal model of HE.
Methods: HE was induced by bile duct ligation (BDL) and after 4
weeks rats were anesthetized with α-chloralose (100 mg kg−1),
instrumented for arterial blood pressure recording and artificially
ventilated. Blood gas tensions and pH were monitored and
maintained within the physiological ranges in both BDL (n = 10)
and sham-operated (n = 6) rats. Cerebral tissue PO2 was monitored by
fluorescence method (Oxylite™, Oxford Optronics). After a small
craniotomy, optical sensors were placed in the somatosensory cortex
and sealed. PO2 at baseline and in response to systemic hypercapnia
(10% CO2; 5 min) was recorded.
Results: BDL resulted in high plasma ammonia concentrations. At
the similar levels of blood PO2 (120 ± 4 vs. 113 ± 4 mmHg) and PCO2
(34 ± 1 vs. 35 ± 2 mmHg), BDL rats had a significantly lower brain PO2
(15.3 ± 2 mmHg; n = 10) compared to the shams (26 ± 2 mmHg; n =
6; p = 0.001). Systemic hypercapnia resulted in similar increases in
cerebral PO2 in BDL and sham animals (ΔPO2 21 ± 2 vs. 24 ± 2 mmHg;
p = 0.6). However, the peak increases in parenchymal PO2 was
significantly smaller in BDL rats when compared to sham-operated
animals; 36 ± 4 ± 2 vs. 50 ± 3 mmHg ( p = 0.03). Additionally, under
anesthesia, the mean systemic arterial blood pressure was found
to be significantly lower in BDL animals (60 ± 3 vs. 84 ± 8 mmHg;
p = 0.04).
Conclusions: In the BDL model of HE, cerebral tissue oxygen tension
is compromised but cerebrovascular reactivity to CO2 appears to
be preserved. The cause of the low basal PO2 remains unknown
however; high ammonia concentrations and low systemic arterial
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blood pressure could be a contributing factor considering the
maximum increase in PO2 induced by hypercapnia was lower in
BDL animals indicating decreased brain perfusion.

due to the accumulation of neurotransmitters, toxins and byproducts
of cell metabolism. Collectively, this may contribute to the chronic
brain injury that is characteristic of patients with cirrhosis and HE.

THU-060
Brain glymphatic clearance is impaired in a rat model of cirrhosis
A. Hadjihambi1, I. Harrison2, G. Rizzo1, J. Macnaughtan1, N. Beaton1,
N. Davies1, A. Habtesion1, R. Jalan1. 1Liver and Digestive Health; 2Centre
for Advanced Biomedical Imaging, UCL, London, United Kingdom
E-mail: ucbthad@ucl.ac.uk

THU-061
Progression of cirrhotic liver disease towards acute-on-chronic
liver failure triggers changes in innate immune cell phenotype
and their response to pro-inflammatory stimuli
A.A. Maini1, L. China1, D.W. Gilroy1, A.J. O’Brien1. 1Division of Medicine,
University College London, London, United Kingdom
E-mail: a.maini@ucl.ac.uk

Background and Aims: The “glymphatic system” is the global waste
clearance pathway of the brain, which effectively eliminates
metabolites and waste products from the CNS through cerebrospinal
(CSF) and interstitial fluid (ISF) exchange. This process depends on
the use of the perivascular tunnels, formed by astrocytes. Evidence
exist indicating altered clearance of the brain during certain
pathologies such as Alzheimer’s disease and traumatic brain injury.
In patients with hepatic encephalopathy (HE) sleep disturbances are
reported and changes in the cerebrospinal fluid composition have
been identified, such as elevated amino acids and bile acids
suggesting alterations in metabolic pathways. In this study we
investigated whether glymphatic function is affected during HE in
the brain of an animal (rat) model of HE (bile duct ligation [BDL]). We
also aimed to correlate the effectiveness of this clearance pathway
with the concentration of toxic metabolites; bile acids, in the CSF of
these animals.
Methods: Glymphatic clearance in BDL (n = 5) and sham-operated
(n = 5) rats was measured via intracisternal infusion of gadolinium,
concurrent with serial acquisition of T1-weighted MR images. In
addition, bile acid concentrations from extracted plasma and CSF
were assessed using liquid chromatography–mass spectrometry.
Immunofluorescence and PCR was also performed on the brain of
these animals to quantify the presence of the most abundant bile
acid receptor, TGR5.
Results: A dysfunction in the clearance pathway of the brain
was observed in the BDL compared to sham rats with the most
affected areas being the olfactory bulbs, hippocampus and aquadact.
Blood and CSF analysis showed a significant increase of the Tauro-bile
acid, which is the main rodent form. An increase in the gene and
protein expression of TGR5 was also observed at the caudal brain
regions of the BDL rats similar to the regions affected in the MRI
experiments.

Conclusions: These results show for the first time a brain clearance
dysfunction occurring in chronic liver failure, which could be the
cause or consequence of the toxic bile acid accumulation. Although
the molecular mechanism of this disturbance is unclear, the altered
glymphatic pathway in the brain could have many detrimental
effects such as sleep disturbances as well as altered consciousness,

Background and Aims: Bacterial infection is a major cause of
hospital admission in cirrhosis and patients are highly prone to
nosocomial infection. Innate immune dysfunction is implicated in
these patients. As there are no current strategies to reverse immune
dysfunction, antibiotics are liberally used to treat patients in an era of
increasing anti-microbial resistance.
We aimed to determine whether progression to ACLF triggers a
change in the receptor phenotype on innate immune cells reflecting
impaired function. We also explored the response to inflammatory
stimuli. Any changes in profile may reveal novel targets for immune
therapy.
Methods: Peripheral whole blood of healthy volunteers (HV),
ambulant patients attending for drainage of ascites and ACLF patients
was studied. Cells analysed by flow cytometry for activation and cell
type.
Whole blood was stimulated ex vivo with 1 ng/ml lipopolysaccharide
for 4 hours. Supernatant analysed for cytokines. Cells were analysed
by flow cytometry.
Results: In neutrophils there was a significant decrease in CD88
( p = 0.0304) from HV to ACLF, with decreasing trends of CD11b, CD54,
CD66b and CD16 and an increasing trend of CD62L observed as
disease severity increased. When stimulated with LPS, increases in
CD11b ( p = 0.008) and CD66b ( p = 0.0436) were reduced in ACLF
compared to HV. This was not seen in ambulant patients. In ACLF the
response to LPS was reduced, particularly in CD54 and CD88.
In mononuclear phagocytes HLA-DR was significantly reduced
between HV and both ambulant ( p = 0.0197) and ACLF ( p = 0.0110).
There were also trends of increased CD16, CD62L and CD64, with
decreasing CD88 and CD66b. When stimulated, there was a
significant reduction in CD11b ( p = 0.161), CD16 ( p = 0.0355), CD54
( p = 0.0174), CD88 (0.0397) and CD64 ( p = 0.0004) in ACLF patients.
Significant differences were also observed between HV and stable
patients in CD54 ( p = 0.0387) and CD64 ( p = 0.0167).
LPS- stimulated whole blood production of TNF-α was also significantly reduced in both ambulant and ACLF patients.
Conclusions: The phenotype of innate immune cells in ACLF was
altered reflecting immune dysfunction and explaining increased rates
of bacterial infection. The response of innate cells to stimulation was
also modified. These changes reflect a reduced capacity to migrate to
sites of infection, as well as reduced bactericidal potential. This is
mirrored by the reduced production of pro-inflammatory cytokines,
with lower TNF-α in ACLF patients. Overall, we see an immunefatigued phenotype in innate immunity.
THU-062
Extracellular vesicles induce renal tubular cells apoptosis,
oxidative stress and functional abnormalities in patients with an
acute decompensation of cirrhosis
A. Brocca1, D. Medica2, S. Piano1, A. Romano1, M. Tonon1, A. Sticca1,
C. Vincenzo3, P. Angeli1. 1Department of Medicine, University of Padua,
Padova; 2Department of Medical Sciences, Univerity of Torino, Torino;
3
Department of Translational Medicine, University of Eastern Piedmont,
Novara, Italy
E-mail: alessandra.brocca@gmail.com
Background and Aims: Acute decompensation (AD) of cirrhosis is
the main cause of hospitalization in patients with cirrhosis and
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patients with AD may develop acute-on-chronic liver failure (ACLF).
Acute kidney injury is common in these patients. Recent findings
suggests that splanchnic arterial vasodilation cannot fully explain
organ dysfunction in these patients. Extracellular vesicles (EVs) are
involved in many important biological processes as well as in disease
pathogenesis. The origin and the role of EVs in the pathogenesis of
liver disease is poorly recognized.
The aims of this study were: (a) to characterize plasma EVs isolated
from patients with compensated cirrhosis (CC), AD, ACLF and healthy
subjects, (b) to study the in vitro effects of isolated EVs on renal
tubular cells (RTCs).
Methods: Demographic, clinical and laboratory features of 12 CC
patients, 13 AD patients, 11 ACLF patients and 12 healthy subjects
were collected. Plasma EVs were extracted by ultracentrifugation and
characterized in size and concentration by nanoparticle tracking
analysis (NTA). Detection of EVs surface proteins, ROS productions in
RTCs, protein expression in RTCs was performed by FACS analysis.
Cytotoxic effects of plasma EVs on RTCs were assayed by XTT assay
and TUNEL assay.
Results: Plasma EVs isolated from ACLF patients were more
concentrated and bigger in size compared to healthy subjects ( p =
0.002). Plasma EVs were mainly derived from platelets activated
endothelium, as shown by the expression of (CD62E). The levels of
CD62E were significantly higher in ACLF patients compare to CC
patients and healthy subjects ( p = 0.011 and p = 0.004, respectively).
Platelet derived and monocytes derived EVs, as assessed by CD41,
CD42b and CD14, were not found. CD40L levels, a receptor involved
in lymphocytes T activation, were significantly higher in CC, AD and
ACLF groups than in healthy subjects ( p < 0.02). Plasma EVs from
patients with AD and ACLF exerted a higher cytotoxic effects than
EVs from healthy subjects and CC patients on RTCs ( p < 0.001). Cells
incubated with EVs from AD and ACLF patients showed an increase
in apoptosis ( p < 0.001) and ROS production ( p < 0.001), loss of
albumin intake capabilities ( p < 0.001) and reduction of ZO-1
expression ( p = 0.017) compared to healthy subjects and CC
patients.
Conclusions: EVs derived from activated endothelium may exerts an
important role in the pathogenesis of acute kidney injury in patients
with AD of cirrhosis and ACLF.

explant liver tissue (n = 8) to determine the topography and
proportions of HLADR + CD8+ T cells. Functional analyses of CD8+ T
cells were performed using anti-CD3 in the presence of allogeneic
dendritic cells or CD28 beads.
Results: Compared to HC, the proportion of circulating and
intrahepatic immunosuppressive HLADR + CD8+ T cells were higher
in CLD (mean:20 vs. 41%; p = 0.002). Immunophenotypic analyses of
HLADR + CD8+ T cells identify that these cells are characterized by
increased CTLA4 expression compared to HLADR-CD8+ (9.8 vs. 0.2%;
p < 0.0001), which is even higher in CLD patients when compared
to HC (12 vs. 4%; p = 0.02). HLADR + CD8+ T cells have a mature
phenotype (CD45RO+) with lower expression of lymph node homing
receptor CCR7. CTLA4 + HLADR + CD8+ T cell proportion is greatest
in Child Pugh C patients and correlates positively with MELD scores.
Interestingly, CTLA4 + HLADR + CD8+ T cells are highest in acute
decompensated (AD) patients with a septic event (18 vs. 7%; p = 0.04).
Compared to HLADR-CD8+ T cells, HLADR+ cells exhibit significantly attenuated proliferative responses and IL2 secretion (172 vs.
26 pg/mL; p = 0.01) in response to in vitro stimulation. A negative
correlation between IL2 production and CTLA4 expression is detected
(r = −0.71; p = 0.03).

THU-063
A novel population of immunosuppressive CD8 T cells is expanded
in patients with decompensated liver disease
F. Lebosse1,2,3, N. Kumar1,2, O. Pop1,2, R. Nathwani1,
A. Singanayagam1,2, S. Mukherjee1, T.Z. Hou4, A. Quaglia2, F. Zoulim3,
J. Wendon2, M. Thursz1, A. Dhar1, W. Khamri1, C.G. Antoniades1,2.
1
Department of Surgery and Cancer, Imperial College London; 2Institute
of Liver Studies, King’s College, London, United Kingdom; 3U1052,
Cancerology Research Center of Lyon, Lyon, France; 4Institute of
Immunity and transplantation, University College London, London,
United Kingdom
E-mail: f.lebosse@imperial.ac.uk
Background and Aims: Cirrhosis associated immune dysfunction is
central to immuneparesis, infection susceptibility and adverse
outcome in patients with chronic liver disease (CLD). Whilst defects
in innate immune responses are recognized, the role of adaptive
immunity in CLD remains unexplored. Regulatory HLADR+ CD8+ T
cells are recently shown to possess immunosuppressive properties.
Our aims were to determine whether negative regulation of CD8+ T
cell responses contribute to impaired antimicrobial responses in CLD.
Methods: Circulating CD8 subsets from 20 cirrhotic CLD patients and
8 healthy controls (HC) were determined using flow cytometry
and correlated with septic episodes and disease severity. A panel of
phenotypic markers was used to identify naïve, memory (CD45RO,
CD45RA, CCR7, CD62L) subsets as well as expression of activation
(CD27, CD28), inhibition (CTLA4, PD1) and suppressive (HLADR,
CD25, FOXP3) markers. Immunohistochemistry was performed on
S146

Conclusions: Our novel data has identified expansion of a regulatory
HLADR-expressing CD8 population in CLD patients. These cells are
characterized by an elevated CTLA4 expression that is increased in AD
septic patients and correlates with disease severity, suppression of
proliferation and may contribute to infection susceptibility in CLD.
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Simvastatin neither reduces gut bacterial translocation nor
sistemic/mesenteric inflammation in cirrhotic rats with ascites
M. Ubeda1,2, L. Muñoz1,2, L. Paule1,2, R. del Campo3,
M. Álvarez-Mon1,2,4, A. Albillos1,2,5, A. Albillos. 1Medicine and Medical
Specialties, University of Alcalá, Alcalá de Henares; 2CIBERehd, Instituto
de Salud Carlos III; 3Microbiology, University Hospital Ramón y Cajal,
IRYCIS, Madrid; 4Immune System Diseases and Oncology Service,
University Hospital Príncipe de Asturias, Alcalá de Henares; 5Dept of
Gastroenterology, University Hospital Ramón y Cajal, IRYCIS, Madrid,
Spain
E-mail: leticia.munoz@uah.es
Background and Aims: Clinical studies have shown that statins
reduce the risk of decompensation and death in cirrhosis. Statins,
such as simvastatin (SIM), correct LPS-driven intrahepatic endothelial
dysfunction and inflammation in rats with cirrhosis, and colonic
inflammation in mice with colitis. Our hypothesis postulates that
SIM exerts its beneficial effect in cirrhosis by reducing gut bacterial
translocation (GBT) and the associated intestinal and systemic
inflammation. Aim: To investigate the effects of SIM in GBT and
intestinal and systemic inflammation in rats with cirrhosis and
ascites.
Methods: Rats with CCl4-cirrhosis and ascites (n = 14) or controls (n =
6) received a 2-week course of SIM (5 mg/kg.day) or vehicle. The
following were measured: GBT and intestinal bacterial overgrowth
(IBO) by mesenteric lymph node or feces culture, TNFalpha secreted
by peritoneal macrophages by ELISA, systemic and mesenteric
inflammation by flow cytometry.
Results: Compared with vehicle, SIM did not modify GBT (50% vs.
57%), IBO (8.1 ± 1.3 vs. 7.8 ± 0.7 log10 cfu/g) nor TNFalpha secreted by
LPS-stimulated peritoneal macrophages (SIM: from 574 ± 433 to
5762 ± 3602 pg/ml, vehicle: from 426 ± 368 pg/ml to 5144 ± 4583 pg/
ml) in rats with cirrhosis. SIM neither modified systemic and
mesenteric inflammation in rats with cirrhosis
Peripheral blood
%
Recently activated
Th cells
Effector Tc cells
Inflammatory
monocytes

SIM
6.5 ± 2.2
24.4 ± 9.1
21.1 ± 10.3

Vehicle
7.4 ± 4.6
23.8 ± 8.6
21.6 ± 9.5

Mesenteric lymph nodes
SIM

Vehicle

10.5 ± 6.1

7.4 ± 4.1

35.5 ± 8.5
38.02 ± 16.84

33.2 ± 9.2
38.01 ± 14.37

Conclusions: SIM does not reduce GBT neither modulates systemic
and mesenteric inflammation in rats with cirrhosis and ascites. The
mechanism underlying the beneficial effects of statins in human
cirrhosis does not seem to be related with the reduction of GBT or
inflammation.
THU-065
Osteoprotegerin production and profibrotic activity in liver
fibrosis are TGFβ dependent
A. Adhyatmika1, K.S.S. Putri2,3, L. Beljaars1, E. Gore2, K.A. Mangnus1,
C. Reker-Smit1, E. Post1, K. Poelstra1, P. Olinga2, B.N. Melgert1.
1
Pharmacokinetics, Toxicology, and Targeting; 2Pharmaceutical
Technology and Biopharmacy, University of Groningen, Groningen;
3
Pharmacy, University of Indonesia, Depok, The Netherlands
E-mail: a.adhyatmika@rug.nl
Background and Aims: Our previous studies have shown that
osteoprotegerin (OPG) is a profibrotic mediator, produced by
myofibroblasts, under influence of TGFβ. Its expression in experimental models of liver fibrosis correlates well with disease severity
and treatment responses. The regulation of OPG in liver tissue is
largely unknown and we therefore set out to elucidate which

cytokines associated with fibrosis induce OPG and through which
pathways it can induce fibrotic responses.
Methods: Precision-cut liver slices of wild type and STAT6(−/−) mice
and 3T3 fibroblasts were used to investigate the effects of TGFβ, IL13,
IL1β, and PDGF-BB on expression of OPG and several markers of
fibrosis: procollagen 1α1 (Col1α1), α-smooth muscle actin (α-SMA),
heat shock protein 47 (HSP47), plasminogen activator inhibitor 1
(PAI1), and fibronectin 2 (Fn2).
Results: In addition to TGFβ, only IL13 and not PDGF-BB or IL1β could
induce OPG expression in 3T3 fibroblasts and liver slices. This
induction was not shown in liver slices of STAT6(−/−) mice and when
wild type slices were cotreated with TGFβ receptor 1 kinase inhibitor
Galunisertib, suggesting that the OPG-inducing effect of IL13 is
mediated through STAT6-dependent TGFβ production, which in
turn can induce OPG. In more detail, this IL13-induced TGFβ
production is mediated through IL13 receptor α1-activation and
subsequent STAT6-dependent upregulation of IL13 receptor α2. The
IL13 was then found to signal through the α2 receptor to induce
expression of TGFβ.
Furthermore, treatment of liver slices with OPG resulted in higher
expression of fibrosis markers especially Col-1α1 and TGFβ, which
could be inhibited by co-treatment with Galunisertib, indicating the
importance of TGFβ in this pathway.
Conclusions: IL13 indirectly induces OPG production through STAT6dependent regulation of IL13 receptor α2, which then leads to
increased expression of TGFβ followed by upregulation of OPG
production. The profibrotic activity of OPG is also dependent on TGFβ.
Both results show that OPG and TGFβ are involved in a feed-forward
loop during development of liver fibrosis.
THU-066
Osteoprotegerin is more than a serum marker in liver fibrosis
A. Adhyatmika1, L. Beljaars1, K.S.S. Putri2,3, C. Reker-Smit1,
C.E. Boorsma1, B. Guney1, A. Haak1, E. Post1, K. Poelstra1, B.N. Melgert1.
1
Pharmacokinetics, Toxicology, and Targeting; 2Pharmaceutical
Technology and Biopharmacy, University of Groningen, Groningen;
3
Pharmacy, University of Indonesia, Depok, The Netherlands
E-mail: a.adhyatmika@rug.nl
Background and Aims: Serum osteoprotegerin (OPG) has clinically
been associated with liver fibrosis and has been shown to increase
diagnostic accuracy. However, the source and role of OPG is unknown
and it is also not clear whether OPG expression responds to
spontaneous or drug-induced resolution of fibrosis. Therefore, we
aimed to evaluate the expression and biological activities of OPG in
fibrotic human and mouse livers and to study its expression in
relation to treatment-induced and spontaneous resolution.
Methods: Healthy and cirrhotic human liver tissue, liver tissue of
healthy mice and mice with CCl4-induced liver fibrosis with or
without treatment, murine precision-cut liver slices and 3T3
fibroblasts were analyzed by immunohistochemical staining, ELISA,
and real time qPCR.
Results: Hepatic OPG levels were significantly higher in human
cirrhotic livers and CCl4-induced fibrotic mouse livers compared to
healthy livers. Immunohistochemistry confirmed higher hepatic
OPG expression in fibrotic tissue and showed localization of OPG
in the cirrhotic collagenous bands co-localizing with myofibroblasts
(α-smooth muscle actin-positive cells). Experiments with mouse
precision-cut liver slices confirmed that liver tissue produces OPG, in
particular after stimulation with transforming growth factor-β (TGFβ).
Stimulation of 3T3 fibroblasts with TGFβ confirmed fibroblasts as
one of the main sources of OPG. Moreover, OPG itself stimulated
expressions of collagen-1α1, heat shock protein 47, plasminogen
activator inhibitor 1, fibronectin type 2, and importantly transforming growth factor-β, but not α-smooth muscle actin in these liver
slices. In vivo, cessation of CCl4 administration or treatment with
interferon gamma (IFNγ) in mice led to resolution of fibrosis, which
was associated with significantly lower OPG expression in these
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livers. Likewise, IFNγ significantly inhibited OPG production in mouse
liver slices stimulated with TGFβ.
Conclusions: In conclusion, liver fibrosis is accompanied by
increased production of OPG in liver by (myo)fibroblasts, in particular
in response to TGFβ. OPG itself appears to be profibrotic. Spontaneous
or drug (IFNγ)-induced resolution of fibrosis is accompanied with
lower expression of OPG and therefore OPG may be a novel drug
target and/or biomarker for liver fibrosis.

P = 0.002). NAFLD patients without fibrosis had a higher frequency of
IL28B rs12979860 TT and rs12980275 GG genotypes compared to
NAFLD patients with fibrosis (P < 0.005) (Figure 1). Patients with
NAFLD were also divided into five groups according to the severity of
fibrosis stage. We found that none of the NAFLD patients with
advanced fibrosis (F3-F4) had IL28B rs12979860 TT or rs12980275 GG
genotypes.
Table 1: The Association of IL28B SNPs with fibrosis
F 0 (n = 108)

Fatty liver disease: Clinical aspects
THU-336
The association of nonalcoholic fatty liver disease with genetic
polymorphisms: a multicenter study
A. Uygun1, K. Ozturk1, H. Demirci1, A. Oztuna2, F. Eren3, S. Kozan2,
Y. Yilmaz3, O. Kurt1, T. Turker4, S. Vatansever5, E. Alper5, B. Unsal5.
1
Gastroenterology; 2Genetics, Gulhane School of Medicine, Ankara;
3
Gastroenterology, Marmara University, Istanbul; 4Health Public,
Gulhane School of Medicine, Ankara; 5Gastroenterology, Katip Celebi
University, Izmir, Turkey
E-mail: kadirozturk3041@gmail.com
Background and Aims: Growing evidence suggest that multiple
factors, such as insulin resistance, nutritional factors, gut microbiota,
and hormones released from the adipose tissue act together on
genetically predisposed subjects. We aimed to investigate whether
various SNPs play a role in the development of NAFLD and severity of
liver damage in the Anatolian population.
Methods: Two hundred sixteen patients with biopsy-proven NAFLD
and 150 control, aged 18–70 years, were consecutively enrolled in
this multicenter study. Individuals were excluded if there was
evidence of other chronic liver diseases and alcohol consumption
>140 g/week. Blood samples were obtained for levels of glucose,
insulin, AST, ALT, GGT, uric acid, high density lipoprotein, and
triglycerides under fasting conditions. Insulin resistance was
estimated by modified homeostasis model assessment of insulin
resistance. Genomic DNA was extracted from peripheral blood
mononuclear cells using the high pure PCR template preparation
kit. The concentration and purity of DNA were determined by
NanoDrop 2000 Spectrophotometer. All samples were genotyped
for the PNPLA3 (rs738409), IL28B (rs12979860, rs12980275,
rs8099917), PPAR- α 227 ALA, PPAR-γ pro 12 ALA, SOD2 C47T, and
LOX-1 IVS4–14 polymorphisms using the custom-made LightSNiP
assays on a LightCycler 480 II instrument.

Presence of IL28B
rs12979860 TT or
rs12980275 GG

F 1–2 (n = 92)

F 3–4 (n = 16)

20.5%

0%

Conclusions: Present study proposes that polymorphisms in
PNPLA3 gene have highly predictive value in the development of
NAFLD and it is independently associated with severity of liver
histology in patients with NAFLD. Results of this study suggests that
IL28B rs12979860 TT or rs12980275 GG may play an important
protective role against the development of advanced fibrosis and
even cirrhosis.
THU-337
Mortality rate and predictors of liver disease damage in
histologically diagnosed Nonalcholic Steatohepatitis: a 15 years
follow-up cohort study
A. Mangia1, R. Santoro1, V. Piazzolla1, M.M. Squillante1,
D. Petruzzellis1, E. Agostinacchio2, M. Guido3. 1Liver Unit, IRCCS “Casa
Sollievo della sofferenza”, San Giovanni Rotondo; 2Internal Medicine,
“Santa Rita” Clinic, Bari; 3Department of Medicine-DIMED, University of
Padova, Padova, Italy
E-mail: a.mangia@tin.it
Background and Aims: Nonalcholic Steatohepatitis (NASH) causes
severe liver fibrosis and cirrhosis. This is one of the few studies
assessing percentage of fibrosis progression and related predictors in
untreated patients.
Methods: Of 97 with histological diagnosis of NASH in 2000, 65
patients were followed and re-evaluated 15 years later by clinical,
laboratory examinations, abdominal ultrasound and transient elastometry (TE). None of them had been given therapy. Baseline biopsies
were evaluated blindly by SAF score, portal inflammation graded;
PNPLA3 rs738409 assessed. Progression was defined by evidence of
cirrhosis, cirrhosis complications or by histological or TE evidence of
progression at follow-up. Variables were compared between patients
with or without evidence of progression.
Results: 40 patients (62%) were male, age was 43 (20–77), BMI 29
(20–45), 15 (23%) had diabetes. At baseline, 30% had fibrosis stage
2–3, 11% 4, 40% activity grade ≥2. Progression of fibrosis, was
observed in 39,6%. Among progressors and non-progressors there
were no differences in age, gender, BMI, activity and fibrosis.
Predictors of progression were: levels of cholesterol, glucose, ALT
( p ≤ 0,006), PNPLA3GG ( p = 0.03) and presence of portal inflammation (p = 0.05). By multivariate analysis, independent predictors
of progression were glucose OR = 1.03, 95% CI 1.00–1.01, p = 0.04
and ALT (OR = 1.04, 95% CI 1.01–1.07, p = 0,05). During follow up, 4
patients developed oesophageal varices (6.1%) and 4 patients died
(6.1%) (in one case of HCC, in the remaining of cardiovascular
complications).
Conclusions: Portal inflammation and PNPLA3 seem predictive of
fibrosis progression but glucose and ALT levels at baseline help in
identifying pts with independent risk of progression.

Results: Genotypic distributions of PNPLA3 rs738409 SNPs were
different between NAFLD and control subjects, but not others SNPs.
PNPLA3 rs738409 GG polymorphism was associated with 27-fold
increased risk of development of NAFLD (OR 27.8 (95% CI 3.5–218.4),
S148
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Trends in hospital charges and encounters for patients with
nonalcoholic fatty liver disease compared to patients with alcohol
related liver disease in the United States between 2005 and 2013
A.L. Nguyen1,2, P. Nguyen1, D. Jeong1, J.K. Hoang1, E. Sheen1, Y.A. Kim1,
H. Park1, M.H. Nguyen1. 1Division of Gastroenterology and Hepatology,
Stanford University Medical Center, Palo Alto; 2Santa Clara Valley
Medical Center, San Jose, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Alcohol related liver disease (ALD) and
nonalcoholic fatty liver disease (NAFLD) are two of the most common
liver disorders in Western countries. In this study, we compared
clinical characteristics of patients hospitalized with ALD and NAFLD
from 2005 to 2013 in California using an administrative database.
Methods: We analyzed linked patient record-level data from the
California Patient Discharge Database for 3,119,535 encounters of
patients with liver diseases. 652,535 hospital encounters of patients
admitted with a principal or secondary diagnosis of NAFLD or ALD by
ICD-9 code were examined. Charges were in US dollars ($). We
characterized these patient encounters by liver disease severity
(cirrhosis, decompensated cirrhosis, liver transplantation, and hepatocellular carcinoma), demographics (age, sex, race, payer type),
and associated hospital diagnoses (such as pancreatitis, cholecystitis,
and morbid obesity).
Results: From 2005 to 2013 there were 361,006 patient encounters
related to ALD and 291,529 encounters related to NAFLD, of which
98,875 encounters were directly attributed to a primary or
secondary diagnosis of ALD and 41,106 encounters were attributed
to NAFLD. Women represented 62% of patients with NAFLD and 28%
of patients with ALD. 52% of hospitalized patients with NAFLD were
40–64 years old compared to 73% of patients with ALD. Hispanics
comprised 34% of hospital encounters in both groups and nonhispanic whites made up over 50% in both groups as well. Medicare
and Medicaid were the primary expected payer source (54%)
for patients with ALD while patients with NAFLD had primarily
private insurance (50%). Charges during the study period for patients
with NAFLD increased from $165,000,000 to $418,000,000 while
charges decreased from $760,000,000 to $451,000,000 for patients
with ALD (Figure). Cirrhosis accounted for 76% of encounters for
ALD compared to 25% for NAFLD. Other diagnoses associated with
NAFLD encounters included pancreatitis (24%) and gallstone related
disease (11%).

THU-339
Liver-related mortality and morbidity of lean NAFLD is higher
compared to overweight and obese NAFLD patients
A. Feldman1, L. Denkmayr1, M. Strasser1, S. Ruhaltinger1,
G. Strebinger2, U. Huber-Schönauer2, D. Niederseer3,
L. Stechemesser1, S. Zandanell1, B. Paulweber4, C. Datz2, E. Aigner1.
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Internal Medicine, Paracelsus Medical University, Salzburg, Austria
E-mail: alexandra.feldman@outlook.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) has
become the most common liver disease and affects approximately
one third of the population in Western societies. Although NAFLD is
typically associated with overweight or obesity, a minor proportion of
lean subjects also have evidence of NAFLD. We aimed to investigate
the clinical outcome of lean NAFLD subjects.
Methods: In total, 464 subjects had received the clinical and histological diagnosis of NAFLD at our two centers between 1997 and 2014.
Of these, the clinical outcome could be assessed in 342 subjects
(73.7%, 238 male, 104 female, 52.3 ± 10.4 yrs). They were stratified to
groups according to BMI at the time of the liver biopsy: lean (BMI ≤
25.0 kg/m, N = 54), overweight (BMI 25.0–29.9 kg/m2, N = 179), obese
(BMI ≥ 30.0 kg/m2, N = 109). The primary endpoint was defined as
death from any cause or liver transplantation,secondary endpoints
were the occurrence of hepatic decompensation, non-fatal cardiovascular event or extra hepatic malignancy and the time to the event
was recorded. Kaplan-Meier analysis was used to compare groups
with regard to the occurrence of primary or of the combination of
primary and secondary endpoints.
Results: The primary endpoint mortality was achieved in 11 (20.3%)
lean subjects, and the combined primary and secondary endpoint in
20 (37.0%) of subjects. The primary endpoints were observed in 17
(9.5%) overweight and in 14 (12.8%) obese subjects. The combined
primary/secondary endpoints were observed in 34 (19.0%) overweight and in 32 (29.4%) obese subjects. Kaplan-Meier analysis
revealed that lean and obese subjects had a similar overall rate of
events which was worse compared to overweight NAFLD subjects
with regard to primary and combined primary/secondary events (P
< 0.01). Analysis of endpoint organ manifestations revealed that in
the lean group 10 (18.5%) subjects had a hepatic, 6 (11.1%) a
cardiovascular event and 4 (7.4%) an extrahepatic malignancy. The
corresponding figures were 12 (6.7%), 12 (6.7%) and 7 (3.9%) in the
overweight and 6 (5.5%), 19 (17.4%), 6 (5.5) in the obese group (P =
0.011).
Conclusions: The overall mortality and morbidity in lean subjects
with NAFLD was as high as in obese subjects, while overweight
subjects had a significantly lower morbidity and mortality. Liverrelated events were the leading cause of death and morbidity in lean
NAFLD subjects, while cardiovascular events were the leading cause
of morbidity and mortality in obese subjects.
THU-340
Use of non-invasive methods to assess hepatic steatosis and
advanced fibrosis in type-1 diabetic patients
A. Singh1, R. Lopez1, P. Le1, N. Alkhouri1. 1Cleveland Clinic Foundation,
Cleveland, United States
E-mail: bansraoaman@yahoo.com

Conclusions: Our analysis shows rising trends in healthcare costs and
utilization for patients with NAFLD while trends for ALD decreased.
Of note, the large majority of hospitalized patients with NAFLD did
not have a cirrhosis diagnosis. Further effort is needed to identify and
decrease the disease and economic burden of NAFLD.

Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
precursor of steatohepatitis and advanced fibrosis. Patients with
type-2 diabetes mellitus (T2DM) are at high risk of developing NAFLD
and advanced fibrosis. NAFLD has been to shown to increase
incidence of cardiovascular events and chronic kidney disease in
type-1 diabetes mellitus (T1DM), but there is minimal literature
regarding direct association between NAFLD and T1DM. Aim of this
study is to find the prevalence of hepatic steatosis and advanced
fibrosis in T1DM patients using non-invasive methods.
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Methods: Using ICD-9 codes all patients with the diagnosis of T1DM
were reviewed and a retrospective chart analysis was done. This study
included 23,314 patients between the ages of 18–80. Patients with
secondary causes of hepatic steatosis (Excessive alcohol consumption, Hepatitis C, Wilson disease, Lipodystrophy, Starvation,
Parenteral nutrition) or with incomplete data were excluded.
Hepatic steatosis index (HSI), NAFLD fibrosis score (NFS) and FIB-4
index were calculated to predict the prevalence of hepatic steatosis
and advanced fibrosis.
Results: Out of the 4,899 patients included in the analysis, mean age
was 49 years, 52% were males, 86.9% were Caucasian, 33.8% were
overweight, 27.2% were obese and 6% were severely obese. Overall
67% of the patient population was above normal weight limit. The
mean HbA1c was 8.1 ± 1.9, mean platelet count 256.5 ± 90.7 and
mean Albumin was 4.0 ± 1.3. One third of these patients had
hypertension and hyperlipidemia and 12.1% had chronic kidney
disease. 55.2% were on insulin therapy, 47.5% on anti-hypertensive
medications and 40.1% were on anti-lipid medications. 71.3% had HSI
> 36 indicating hepatic steatosis. 20.3% had NFS > 0.676, 6.7% had FIB4 > 2.67, 2.1 had APRI > 1.5 and 22.1% had AST/ALT > 1.4% (Figure 1)
indicating advanced fibrosis and high risk of developing cirrhosis
related to NAFLD.
Conclusions: This is the largest study in literature indicating high
prevalence of Hepatic steatosis and risk of advanced fibrosis in T1DM
using non-invasive methods. HSI, FIB-4 and NFS are easy and nonexpensive tools to screen for NAFLD and advanced fibrosis, although
the significant variability of the % with advanced fibrosis in these
scores indicates the need for further validation of these scores in
diabetic populations.

THU-341
Prevalence of non-alcoholic fatty liver disease and advanced
fibrosis in type-2 diabetic patients via non-invasive methods
A. Singh1, R. Lopez1, P. Le1, N. Alkhouri1. 1Cleveland Clinic Foundation,
Cleveland, United States
E-mail: bansraoaman@yahoo.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the leading cause of liver disease worldwide and has a high
prevalence in Western world. There is a very high prevalence of
NAFLD in individuals with type 2 diabetes mellitus (T2DM). T2DM is
also a risk factor for steatohepatitis and cirrhosis in NAFLD patients.
NAFLD patients with advanced fibrosis are at the greatest risk of
developing complications of end-stage liver disease. The aim of our
study is to find the prevalence of NAFLD and advanced fibrosis in
T2DM patients using non-invasive techniques.
Methods: Using ICD-9 codes all patients with the diagnosis of T2DM
were reviewed and a retrospective chart analysis was done. This
study involved 169,910 patients between the ages of 18–80. Patients
with secondary causes of hepatic steatosis (Excessive alcohol
consumption, Hepatitis C, Wilson disease, Lipodystrophy,
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Starvation, Parenteral nutrition) or with incomplete data were
excluded. Hepatic steatosis index (HSI), NAFLD fibrosis score (NFS)
and FIB-4 index were calculated to predict prevalence of hepatic
steatosis and advanced fibrosis.
Results: Out of the 121,513 patients included in the analysis, mean
age was 62 years, 51% were females, 75% were Caucasian, 52% were a
current or former smoker, 25.1% were overweight, 45.7% were obese
and 18.6% were severely obese. Overall 89% of the patient population
was above normal weight limit. The mean HbA1c was 7.3 ± 4.3, mean
Platelet count 242.6 ± 82.2 and mean Albumin level was 4.1 ± 1.10.
Two thirds of these patients had hypertension and hyperlipidemia
and 12.7% had chronic kidney disease. 67% were on oral hypoglycemics, 26% were on insulin therapy, 76% on anti-hypertensives and
64.6% were on anti-lipid medications. 87.9% had HSI > 36 indicating
hepatic steatosis. 35.4% had NFS > 0.676, 8.4% had FIB-4 > 2.67, 1.9%
had APRI > 1.5 and 16.9% had AST/ALT > 1.4% (Figure 1) indicating
advanced fibrosis and high risk of developing cirrhosis related to
NAFLD. Only 4.9% of these patients had the diagnosis of NAFLD by
ICD-9 codes.
Conclusions: This is the largest study showing high prevalence of
hepatic steatosis and advanced fibrosis in T2DM using non-invasive
methods. HSI, FIB-4 and NFS are easy and non-expensive tools to
screen for NAFLD and advanced fibrosis, although the significant
variability of the % with advanced fibrosis in these scores indicates
the need for further validation of these scores in diabetic
populations.

THU-342
Validation of non-invasive fibrosis assessments in biopsy-proven
non-alcoholic fatty liver disease
A. Drolz1, M. Wehmeyer1, T. Diedrich1, J.S. zur Wiesch1, A. W. Lohse1,
J. Kluwe1. 1University Medical Center Hamburg-Eppendorf,
Hamburg, Germany
E-mail: a.drolz@uke.de
Background and Aims: Liver fibrosis has been established as an
independent predictor of mortality in NAFLD patients, liver biopsy
still being considered the gold-standard for fibrosis assessment.
The aim of this study was to assess and compare the clinical
applicability of different non-invasive tools for assessment of fibrosis
in NAFLD.
Methods: One hundred and one patients with biopsy-confirmed
NAFLD were retrospectively analyzed at Hamburg University Medical
Center. Clinical and laboratory parameters, as well results from
sonography and elastography (Fibroscan) were documented. NAFLD
Fibrosis Score, AST/ALT ratio, APRI score, FIB-4 score, BARD score and
elastography were evaluated for their ability to predict the histopathological fibrosis stage in NAFLD.
Results: In our cohort, median age was 54 (IQR 41–63) years,
54% were male patients. Median body mass index (BMI) was 29 (IQR
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26–33) kg/m2; 85% had a BMI > 25 kg/m2. Prevalence of diabetes and
arterial hypertension was 30% and 53%, respectively.
Twenty-one patients had no fibrosis; fibrosis-stage 1, 2, 3 and 4 were
found in 26, 20, 14 and 20 patients, respectively. Thirty-four patients
(34%) showed advanced fibrosis (grade 3/4). NAFLD Fibrosis score (r =
0.704, p < 0.01), AST/ALT ratio (r = 0.610, p < 0.01), FIB-4 score (r =
0.687, p < 0.01), APRI score (r = 0.494, p < 0.01), BARD score (r = 0.658,
p < 0.01) and elastography-results correlated with fibrosis stage (r =
0.767, p < 0.01). NAFLD Fibrosis Score (AUROC 0.848, p < 0.01), AST/
ALT ratio (AUROC 0.846, p < 0.01), FIB-4 score (AUROC 0.845, p < 0.01)
and BARD score (AUROC 0.842, p < 0.01) showed similar predictive
abilities regarding identification of advanced fibrosis. APRI score
(AUROC 0.697, p < 0.01) showed only moderate predictive potential.
By contrast, AUROC for elastography (Fibroscan) in prediction of
advanced fibrosis was 0.887 ( p < 0.01). Combination of AST/ALT ratio
and elastography (Fibroscan) using a logistic regression model
resulted in a slight improvement (AUROC for predicted probabilities
by model 0.899, p < 0.01). Elastography-values >10 kPa and AST/ALT
ratio >0.65 were identified as suitable predictors of advanced fibrosis
in NAFLD (Figure 1).
Conclusions: All evaluated scoring systems (except for APRI score)
showed good correlation with fibrosis stage in NAFLD. AST/ALT ratio
was not inferior to NAFLD fibrosis score in predicting advanced
fibrosis in our NALFD patients. The combination of AST/ALT ration and
elastography (Fibroscan) may be useful in clinical practice to identify
patients with advanced fibrosis.

interactions (DDIs) with GS-9674 to inform restrictions on concomitant medications in clinical studies.
Methods: To evaluate GS-9674 as a perpetrator of DDIs, healthy
subjects (N = 18–24 per cohort) were administered a single dose of
midazolam (MDZ 2 mg; CYP3A4 probe), dabigatran etexilate (DE
75 mg; P-gp probe), pravastatin (PRA 40 mg; OATP probe), rosuvastatin (ROS 10 mg; BCRP/OATP probe), or atorvastatin (ATV 10 mg;
CYP3A/OATP probe), alone or in combination with GS-9674 (100 mg).
To evaluate GS-9674 as an object of DDIs, subjects (N = 18–24 per
cohort) were administered a single dose of GS-9674 100 mg alone or
in combination with inhibitors or inducers: single doses of rifampin
(SD RIF 600 mg; OATP inhibitor) or cyclosporine A (CsA 600 mg;
OATP/MRP2/P-gp inhibitor) or multiple doses of voriconazole (VORI
200 mg BID for 4 days; CYP3A inhibitor), gemfibrozil (GFZ 600 mg
BID for 4 days; CYP2C8 inhibitor), or after RIF (MD RIF 600 mg QD for
7 days; CYP/OATP/P-gp inducer). Safety was assessed by routine
clinical and laboratory monitoring throughout the study. Geometric
mean ratios (GMRs) and 90% confidence intervals (CIs) were
estimated for AUCinf and Cmax.
Results: 108 subjects were dosed. GS-9674 was well tolerated: no
Grade 3 AEs, SAEs or AEs leading to treatment discontinuation were
observed. GMRs and 90% CIs of AUCinf and Cmax are shown in the
Figure below. There was no effect of GS-9674 on MDZ, DE, PRA, or ROS
PK. GS-9674 slightly increased ATV AUCinf (39%). GFZ moderately
increased GS-9674 AUCinf (75%) while VORI had no effect on AUCinf.
Both SD RIF and CsA significantly increased GS-9674 exposure and
MD RIF significantly decreased GS-9674 exposure.
Conclusions: All study treatments were generally well tolerated. GS9674 is not a clinically relevant inhibitor of OATP, BCRP, P-gp or CYP3A.
The slight increase in ATV exposure does not warrant ATV dose
adjustment. Hepatic OATP plays a significant role in GS-9674 PK with
CYP2C8, and potentially P-gp, contributing to a lesser extent and
minimal contribution from CYP3A. Based on these data, coadministration of GS-9674 with potent OATP inhibitors or potent or moderate
inducers of OATP/CYP2C8/P-gp is not recommended. GS-9674 may be
administered with CYP3A or CYP2C8 inhibitors without dose
modification.

THU-343
Evaluation of cytochrome P450- and transporter-mediated drugdrug interactions with the farnesoid x receptor agonist GS-9674
and phenotypic probe substrates and inhibitors/inducers
C.H. Nelson1, B.J. Kirby1, N. Lu1, C.S. Djedjos1, R.P. Myers1, D. Xiao1,
C. Swartzburg1, A. Mathias1. 1Gilead Sciences, Inc, Foster City,
United States
E-mail: cara.nelson@gilead.com

THU-344
Pharmacokinetics of selonsertib, GS-9674, and/or GS-0976 in
combination in healthy subjects
C.H. Nelson1, B.J. Kirby1, N. Lu1, B. McColgan1, C.S. Djedjos1, R.P. Myers1,
J. Cuvin1, A. Qin1, A. Mathias1. 1Gilead sciences, Inc, Foster City,
United States
E-mail: cara.nelson@gilead.com

Background and Aims: GS-9674 is a selective farnesoid X receptor
(FXR) agonist currently in clinical development for the treatment of
nonalcoholic steatohepatitis. The objective of this open-label Phase 1
study in healthy subjects was to evaluate potential drug-drug

Background and Aims: Selonsertib (SEL, formerly GS-4997) is a
selective apoptosis signal-regulating kinase 1 (ASK1) inhibitor. GS9674 is a selective farnesoid X receptor (FXR) agonist. GS-0976 is an
allosteric inhibitor of acetyl-CoA carboxylase (ACC) isoforms 1
and 2. These compounds are currently in clinical development as
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monotherapies for the treatment of nonalcoholic steatohepatitis
(NASH). Based on their distinct mechanisms of action, combinations
of SEL, GS-9674, and GS-0976 may provide additional therapeutic
benefit in NASH as compared to their use as monotherapy. This Phase
1 study was conducted to evaluate potential pharmacokinetic (PK)
drug-drug interactions (DDIs) between each of the possible combinations of these agents to support dosing in combination Phase 2
clinical studies.
Methods: This was an open-label, multiple dose study in healthy
subjects. Each subject received 1 of 3 monotherapies for 7 days
(18 mg SEL QD, 100 mg GS-9674 QD, or 20 mg GS-0976 QD; N = 10, 18,
and 26 per combination, respectively) and 2 of the 3 agents in
combination for the following 7 days. Safety was assessed by routine
clinical and laboratory monitoring. Intensive PK sampling up to 96
hours postdose occurred on Days 7 and 14. Geometric mean ratios
(GMR) and 90% confidence intervals (CI) were estimated for AUCtau
and Cmax for each analyte.
Results: 108 subjects were enrolled and received at least one dose of
study drug in these three cohorts. Three subjects discontinued
prematurely; two for personal reasons and one for Grade 3 creatinine
kinase elevation in the context of strenuous activity. All other AEs
were Grade 1 in severity and most laboratory abnormalities were
Grade 1 or 2. The GMR and 90% CIs for AUCtau and Cmax for each study
drugs in combination are shown in the Figure below with the grayshaded region representing 0.7 to 1.43 bounds. SEL coadministration
caused a slight increase in GS-9674 Cmax (∼26%) with no significant
change in AUCtau while GS-0976 had no effect on GS-9764 exposure.
Neither GS-9674 nor GS-0976 had a meaningful effect on SEL PK.
Similarly, the PK of GS-0976 was not affected by either SEL or GS-9674.
Conclusions: Combinations of SEL, GS-9674, and/or GS-0976 were
well-tolerated at the doses evaluated in this short-term study of
healthy subjects. The minimal and non-clinically relevant changes in
PK observed support combination studies of SEL, GS-9674, and/or GS0976 without dose modifications in Phase 2 clinical studies in
patients with NASH, which may be confirmed in additional studies.

stratification aimed to tailor the clinical management of these
patients is crucial. Further than the presence/severity of metabolic
comorbidities, different genetic determinants of the degree of
steatosis, of evolution to nonalcoholic steatohepatitis (NASH), and
of fibrosis progression have been identified in the last years. We
aimed to verify whether the simultaneous detection of different
genetic risk factors may add to the prediction of most severe forms of
NAFLD.
Methods: We carried out a case-control study by enrolling at two
centers consecutive patients with bona-fide post-NASH cirrhosis and
healthy controls undergoing general medicine company check-ups.
All other causes of liver disease were excluded and cirrhotic patients
were required to have documentation of at least one of the followings
preceding the diagnosis of cirrhosis: ultrasonographic steatosis;
metabolic syndrome; diabetes mellitus; obesity. The patatin like
phospholipase domain-containing-3 (PNPLA3) rs738409 C>G, the
transmembrane 6 superfamily-2 (TM6SF2) rs58542926 C>T, the
Kruppel like factor-6 (KLF6) rs3750861 G>A, the lipin-1 (LPIN1)
rs13412852 C>T, and the superoxide dismutase-2 (SOD2) rs4880 C>T
polymorphisms, were detected by Taqman assays.
Results: Presence of the G allele at the PNPLA3 locus according to an
additive model [unadjusted-OR 3.2 (2.1–4.9)], or better of the GG
genotype [unadjusted-OR 6.6 (3.0–14.6)], of at least one copy of the T
allele at the TM6SF2 locus (CT or TT) [unadjusted-OR 2.1 (1.1–4.4)],
and of at least one copy of the A allele at the KLF6 locus (AG or AA)
[unadjusted-OR 2.2 (1.1–4.7)], were associated with post-NASH
cirrhosis, while genotypes at the LPIN1 and SOD2 loci were not. By
conferring 2 points to the PNPLA3 GG genotype and 1 to each of the
other two genetic risk factors (TM6SF2 CT/TT; KLF6 AG/GG), a score
was computed (range 0–4 points). After adjusting for age, sex,
BMI and diabetes, the genetic risk score was significantly associated
with post-NASH cirrhosis [adjusted-OR 3.8 (1.3–10.7)], and the
risk was extremely high with a score ≥2 points [adjusted-OR 21.9
(2.2–221.0)].
Conclusions: These preliminary data strongly suggest that identification of genetic risk factors and, mainly, of their combination, could
help to refine the risk for most severe forms of NAFLD.
THU-346
Combination of long term N-Acetylcysteine and Ursodeoxycolic
Acid in NASH: a multicenter randomized control trial
C.P. Oliveira1, H.P. Cotrim2, A. Cristina, G. Siqueira2, A.L.A. Salgado3,
J.T. Stefano1, P. Brizolla1, L. Mattos2, A.H.B. Martins3, A.R. Andrade2,
R. Sciuto4, L.A. Freitas2, V.A.F. Alves5, F.J. Carrilho1, E.R. Parise3.
1
Gastroenterology (LIM-07), University of Sao Paulo, School of Medicine,
Sao Paulo; 2Gastroenterology, Medicine School of Federal University of
Bahia, Salvador; 3Gastroenterology, Federal University of Sao Paulo, Sao
Paulo, Brazil; 4Quantitative Methods, School of Medicine of Uruguay
(UDELAR), Montevideo, Uruguay; 5Pathology (LIM-14), University of Sao
Paulo, School of Medicine, Sao Paulo, Brazil
E-mail: cpm@usp.br

THU-345
Individuation of presence and combination of genetic risk factors
may help to refine the risk for most severe forms of NAFLD
U. Vespasiani-Gentilucci1, C. Dell’Unto1, F. Vorini1, M.D. Monache2,
R. Cecere2, C. Francia2, F. Cerini2, G. Galati1, P. Gallo1, A. De Vincentis1,
A.M. Pellicelli3, A. Baiocchini4, A. Picardi1. 1Clinical Medicine and
Hepatology, Campus Bio-Medico University; 2Hepatology Outpatient
Clinic, Colleferro Hospital; 3Liver Disease Unit-Department of Liver
Transplantation, San Camillo Forlanini Hospital; 4Pathology Service,
National Institute for Infectious Diseases, Rome, Italy
E-mail: chiara.dellunto@gmail.com
Background and Aims: Since nonalcoholic fatty liver disease
(NAFLD) is becoming epidemic in Western countries, risk
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Background and Aims: There is no proven pharmacological therapy
for the treatment of non-alcoholic steatohepatitis (NASH). The study
aimed to evaluate the efficacy of N-acetylcysteine (NAC) in combination with metformin (MTF) and/or Ursodeoxycholic acid (UDCA) in
improving the biochemical and histological parameters after 12
months of treatment.
Methods: It was a multicenter randomized controlled trial of patients
with biopsy-proven NASH. They were randomized into: G1 (n = 26)
NAC(1.2g) + URSO (15 mg/kg) + metformin (850–1500 mg/day); G2
(n = 13): URSO (20 mg/kg) + metformin (850–1500 mg/day); G3(n =
14): NAC(1.2 g) + metformin (850–1500 mg/day) each day for 48
weeks. Clinical and laboratory evaluations were performed each 2
months and liver biopsies were done after 12 months. Data from the
groups given the different treatment of the association of URSO,
metformin and NAC were compared using non parametric test.
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Results: A total of 53 patients were studied; 17 (32.1%) were males;
median age (Mn) 54 years (IQR = 15; 21–71 years). In intention-to
treat analysis, there was an important percentage of non-progression
disease in relation to the results of the biopsies. The G1 presented an
improvement in the steatosis and inflammation grade of 20%,
whereas in the hepatocellular ballooning and in the fibrosis stage
of 30%. In G2 non-progression in steatosis, inflammation grade,
hepatocellular ballooning and fibrosis stage were: 60%, 25%, 50% and
0% respectively. In G3 the results were 16.7%, 33.3%, 16.7% and 50%.
Intragroup analysis showed an improvement in GGT values for the G1
group: Mn = 57 to 28.5 U/L, p = 0.008, for the G2 group: 137 U/L to
61 U/L, p = 0.012, while in the G3 group was not significant. The
analysis between groups after treatment showed a difference
between the GGT variations being significant ( p = 0.05), finding in
the post hoc analysis that the URSO + metformin group was the one
that decreased the most. A significant difference was finding in the
analysis between three groups in the glycemia variable ( p = 0.044); in
post-hoc test URSO + NAC + metformin versus URSO + metformin ( p
= 0.022). Serum ferritin decreased in all treatment groups without
statistical significance.
Conclusions: This multicenter study showed that the association of
NAC + URSO + Metformin improved histological variables, GGT, ferritin and glycemic levels in patients with NASH. Further studies of this
combination therapy are warranted to assess its potential efficacy.
THU-347
A new French paradox: morbidly obese patients with NASH have
less bulimia than those without NASH
C.M. Canivet1,2,3, F. Cherikh3, S. Patouraux3, M. Hamm3,
M.-C. Saint-Paul3, A. Tran1,2,3, P. Gual1, A. Iannelli1,2,3, R. Anty1,2,3.
1
U1065 Team 8, INSERM; 2Faculty of Medecine, University of Cote d’Azur;
3
CHU of Nice, Nice, France
E-mail: canivet.c@chu-nice.fr
Background and Aims: The aim was to study the association
between bulimia, fatigue, depression, anxiety and Non-Alcoholic
Steato-Hepatitis (NASH) in morbidly obese patients at baseline, and
to follow these psychological parameters 6 and 12 months after
bariatric surgery.
Methods: Between January 2012 and December 2015, morbidly
obese patients hospitalized for bariatric surgery at the Nice
University Hospital were included. A liver biopsy was taken during
bariatric surgery. Steatosis, NASH and fibrosis were classified
according to the NASH Clinical Research Network Scoring System
Definition and Scores. At inclusion, patients completed 4 selfadministered questionnaires (the bulimia test (BULIT), the Fatigue
Impact Scale (FIS), the Hospital Anxiety and Depression Scale (HAD)
and the Beck depression inventory (BECK)). The same questionnaires
were completed on follow-up at 6 and 12 months after surgery.
A control group, matched for age and sex, was constituted of 30
healthy people with no background of depression, eating disorder or
anxiety.
Results: At baseline, 155 morbidly obese patients (78% women,
median age 43 [32–52] years, median Body Mass Index 41.1 [39–44]
kg/m2) had full and useable questionnaires. Seven patients had a
probable diagnosis (Bulit ≥ 102) and 13 patients had a high risk of
bulimia (88 ≤ Bulit ≤ 101). Morbidly obese patients had more bulimia
( p < 0.001), more fatigue ( p < 0.001), more depression ( p < 0.001) and
more anxiety ( p < 0.001) compared to controls. Unexpectedly,
patients with NASH had less bulimia than patients without NASH
( p = 0.04). Fatigue was similar between patients with and without
NASH. There was no significant difference concerning bulimia,
fatigue, depression or anxiety according to the presence of a NonAlcoholic Fatty Liver Disease (NAFLD), the grade of the NAFLD Activity
Score or the stage of fibrosis. Six months after bariatric surgery,
morbidly obese patients had less eating disorders and were
significantly less tired, less depressed and less anxious compared to
baseline. The levels of the psychological parameters reached those of

the control group. These results were maintained 12 months after
bariatric surgery.
Conclusions: Morbidly obese patients had more bulimia, fatigue,
depression and anxiety than controls. Morbidly obese patients with
NASH had less bulimia than those without NASH. Six and 12 months
after bariatric surgery, patients were relieved of bulimia, fatigue,
depression and anxiety.
THU-348
Simple sugar consumption associated abnormal
aminotransferase activity without intrahepatic fat: a cross
sectional observational study
H.W. Oh1,2, D.W. Jun1, S.B. Ahn2, W.K. Saeed1, J.S. Lee1, Y.J. Chae1,
J.Y. Jeong3, H.T. Kang1, J.H. Sohn3, E.C. Jang4, B.-K. Kang5. 1Department
of Internal Medicine, Hanyang University, College of Medicine;
2
Department of Internal Medicine, Eulji University College of Medicine,
Seoul; 3Department of Internal Medicine, Hanyang University, College of
Medicine, Guri Hospital, Guri; 4Department of Occupational and
Enviroment Medicine, Soonchunhyang University College of Medicine,
Cheonan; 5Radiology, Hanyang University, Seoul, South Korea
E-mail: dr486@hanmail.net
Background and Aims: Relation between consumption of simple
sugar/fructose and non-alcoholic fatty liver disease (NAFLD) is
inconclusive. We investigate the association of consumption level of
simple sugar with aminotransferase activity and NAFLD.
Methods: Four hundred two subjects were enrolled this study from
health promotion centers. A total of 119 subjects were diagnosed by
NAFLD, and 282 subjects were control. All NAFLD patients were
diagnosed by ultrasonography. Amount of simple sugar intake was
assessed by validated food frequency questionnaire from Korea
Ministry of Food and Drug Safety.
Results: Average simple sugar intake was 42.7 g in Koran people. Total
simple sugar intake was lower than the WHO recommendation
(<50 g/day). Total simple sugar intake was not different between
sonographic fatty liver and control group in men and women. Risk of
elevated aminotransferase activity increased according to simple
sugar consumption level (exp (β):0.04, 95% CI (0.004–0.36) in men,
exp (β):0.35, 95% CI (0.012–1.06) in women, respectively). But amount
of simple sugar intake did not show any association with prevalence
of NAFLD.
Conclusions: Prevalence of abnormal ALT level was higher in high
simple sugar intake group compared to low simple sugar group.
But there was no association of the simple sugar and prevalence of
NAFLD.
THU-349
Autonomic function is impaired across the spectrum of NAFLD
D. Houghton1, P. Zalewski2, S. Cassidy3, C. Thoma1, K. Hallsworth1,
L. Avery1, A.B. Lukowska1,2, T. Hardy1, A.D. Burt1, S. Masson1, C. Day3,
S. McPherson1, Q.M. Anstee1, J.L. Newton1, M.I. Trenell1. 1Institute of
Cellular Medicine, MOVELAB, Newcastle University, Newcastle Upon
Tyne, United Kingdom; 2Department of Hygiene and Epidemiology,
Nicolaus Copernicus University, Torun, Poland; 3Institute of
Cellular Medicine, Newcastle University, Newcastle Upon Tyne,
United Kingdom
E-mail: david.houghton@ncl.ac.uk
Background and Aims: Autonomic function is a critical component
of cardiovascular function, with autonomic dysfunction (AD) associated with cardiac arrhythmias, coronary artery disease and
increased mortality. Autonomic function across the NAFLD continuum and the impact of alcohol remain to be described. The aims of
the this study were (i) to assess autonomic function in NAFLD
patients vs. controls, and (ii) to assess whether NAFLD severity and
alcohol intake impact upon autonomic function.
Methods: 96 patients were divided into 4 groups: (1) Healthy
controls (N = 34, mean age 52 ± 9 years, BMI 27 ± 3); (2) NAFLD (N =
19, mean age 55 ± 12 years, BMI 32 ± 5, liver fat >5% by magnetic
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resonance spectroscopy (MRS)); (3) Biopsy confirmed NASH (N = 20,
mean age 53 ± 14 years, BMI 33 ± 6) and (4) NAFLD consuming alcohol
>20 g/day (N = 16 mean age 55 ± 10 years, BMI 32 ± 4). All patients
underwent cardiac haemodynamic and autonomic regulation recording. NAFLD patients underwent MRI/MRS evaluation of intrahepatic
lipid (IHL) and body composition and metabolic control was
measured.
Results: NAFLD patients had significantly greater AD in nearly all
variables including beat, cardiac, heart rate variability, diastolic blood
pressure variability, systolic blood pressure variability (SBPV) and
baro-reflex sensitivity (BRS) (all p < 0.05) compared with controls.
NASH patients had significantly lower DBP, SBP, low frequency SBPV
and BRS then NAFLD patients (all p < 0.05). NAFLD patients
consuming >20 g of alcohol per day had significantly lower DBP,
SBP, high frequency DBP and BRS (all p < 0.05) when compared with
NAFLD patients consuming <20 g of alcohol per day. IHL was
positively associated with up and down events for BRS (r = 0.27, p =
0.04 and r = 0.28, p = 0.04, respectively), and negatively associated
with cardiac output index (r = −0.28, p = 0.03), stroke volume index
(r = −0.30, p = 0.02) and diastolic index (r = −0.28, p = 0.03). HbA1c
was negatively associated with heart rate (r = −0.30, p = 0.01), and
fasting glucose was negatively associated SBP (r = −0.26, p = 0.04), SV
(r = −0.26, p = 0.04) and CO (r = −0.31, p = 0.02).
Conclusions: This is the first study to demonstrate that NAFLD
is associated with impaired autonomic function in a large cohort of
well characterised and matched individuals. IHL and metabolic
control appear to be related to AD and cardiac variables, suggesting
these are risk factors for disease severity. Liver disease is associated
with AD and clinical care teams should explore therapies to
optimise autonomic control to reduce excess cardiovascular disease
burden.
THU-350
Cardiovascular risk factors are independent of fibrosis severity
in NAFLD
D. Roccarina1, E. Buzzetti1, M.G. Misas1, M. Rosselli1, A. Majumdar1,
M. Pinzani1, E. Tsochatzis1. 1UCL Institute for Liver and Digestive Health,
Royal Free Hospital and UCL, London, United Kingdom
E-mail: davideroccarina@gmail.com
Background and Aims: It is well documented that patients
with NAFLD have an increased cardiovascular risk due to the presence
of one or more components of the metabolic syndrome. It has also
been demonstrated that carotid artery intima media thickness (CCA
IMT) can be used as a predictor of increased cardiovascular risk.
However, whether a higher IMT predicts an increased risk of liver
disease in patients with NAFLD has not been yet investigated.
Therefore, we evaluated if IMT correlates with fibrosis severity in
such patients.
Methods: We included consecutive patients with NAFLD. Transient
elastography (TE) with Fibroscan (Echosens) was performed in all
patients and significant fibrosis was defined as a liver stiffness (LS)
value >7.2 kPa. Abdominal fat thicknesses (subcutaneous minimum
and maximum (SCmin, SCmax), pre-peritoneal (PP), peri-renal (PR)
and visceral (VF)), epicardial fat thickness (EF), spleen size (SS) and
CCA IMT were measured using Affiniti 70G ultrasound (Philips). A left
CCA IMT > 75 percentile was considered as significant predictor of
cardiovascular disease as per published data.
Results: We enrolled 218 consecutive patients with NAFLD: mean age
56 ± 13 years, 59.2% males, 41.7% diabetes, 56% arterial hypertension,
78% hyperlipidaemia, 7.3% positive history of cardiovascular
disease. On the univariate analysis, a left CCA IMT > 75 percentile
was associated with age ( p < 0.0001), waist circumference (WC)
( p = 0.002), Hb1Ac ( p = 0.014), VF ( p = 0.006), EF ( p = 0.025), diabetes
( p = 0.025), hypertension ( p = 0.001), hyperlipidaemia ( p = 0.023),
previous history of acute coronary syndrome ( p = 0.026) or stroke
( p = 0.004), and a LS > 7.2 kPa (P = 0.035). On the multivariate analysis
predictors of increased IMT were age (OR 1.086, 95% CI 1.027–1.149,
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p = 0.004) and WC (OR 1.076, 95% CI 1.016–1.140, p = 0.016).
Conversely, independent predictors of significant liver fibrosis
were: SCmin (OR 1.062, 95% CI 1.008–1.119, p = 0.026), diabetes (OR
0.356, 95% CI 0.137–0.923, p = 0.034), SS (OR 1.445, 95% CI 1.093–
1.912, p = 0.010) and AST (OR 1.050, 95% CI 1.020–1.082, p = 0.001).
Conclusions: Cardiovascular risk factors are independent of liver
fibrosis in patients with NAFLD and are mainly associated with
increasing age and BMI. Targeted interventions for components of the
metabolic syndrome should be offered to all NAFLD patients
irrespective of the severity of the underlying liver disease.
THU-351
Estimation of serum “true collagen type III formation” (Pro-C3)
levels as a marker of non-alcoholic steatohepatitis in a
prospective cohort
D.J. Leeming1, J.I. Grove2,3, P. Kaye2,3, C. Hoad2,4, S. Francis2,5,
M.J. Nielsen1, M.A. Karsdal1, I.N. Guha2, G.P. Aithal2,3. 1Fibrosis Biology
and Biomarkers, Nordic Bioscience, Herlev, Denmark; 2NIHR
Nottingham Digestive Diseases Biomedical Research Unit; 3MRC/EPSRC
Nottingham Molecular Pathology Node; 4Sir Peter Mansfield Imaging
Centre, Nottingham University Hospitals NHS Trust and The University of
Nottingham, Nottingham; 5Sir Peter Mansfield Imaging Centre,
Nottingham University Hospitals NHS Trust and The University of
Nottingham, Herlev, United Kingdom
E-mail: djl@nordicbioscience.com
Background and Aims: Majority of patients with non-alcoholic fatty
liver disease (NAFLD) have simple steatosis, while 10–30% have nonalcoholic steatohepatitis (NASH) which has been associated with
progressive liver fibrosis and cirrhosis. Although screening high-risk
populations for NASH has recently been recommended by the
European Association for the Study of Liver (EASL), lack of accurate
non-invasive tests for NASH is hindering an effective evaluation of
people at risk.
Aim: To investigate the ability of the type III collagen formation
neoepitope marker “Pro-C3”, known to be related to severity of
disease, its progression and response to treatments in chronic liver
disease in detecting and grading NASH in patients with risk factors
for NAFLD.
Methods: We enrolled 103 well characterised patients with clinically
established NAFLD prospectively. We estimated serum concentrations of Pro-C3 by using competitive ELISA. We correlated Pro-C3
levels with clinical, demographic, imaging parameters and liver
histology.
Results: There was a significant correlation with serum Pro-C3 levels
and NAFLD activity score (NAS) (Figure 1). Pro-C3 levels were 50–
150% higher with hepatocyte ballooning score 1 or 2–3 compared to 0
( p > 0.001) and 58–130% higher with a lobular inflammation score of
1 or 2–3 compared to 0 ( p < 0.01–0.001; Figure 2), and 78–115%
higher with liver fibrosis scores 2 or 3–4 compared to 0 ( p < 0.01–
0.001). Furthermore, it was shown that Pro-C3 was correlated to
percentage of fibrosis and fat ( p = 0.01–0.0007).

Conclusions: In conclusion, elevated serum Pro-C3 was significantly
associated key components of NASH correlating well with NAS and
degree of liver fibrosis. Pro-C3 was a potential marker of NASH for
monitoring disease progression.
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THU-352
Nonalcoholic fatty liver disease and development of chronic
kidney disease: a retrospective cohort study
D.H. Sinn1, D. Kang2, H.R. Jang1, S. Gu1, S.J. Cho1, S.W. Paik1, E. Guallar3,
J. Cho4, G.-Y. Gwak1. 1Samsung Medical Center; 2Clinical Research
Design and Evaluation, SAIHST, Seoul, South Korea; 3Johns Hopkins
Medical Institutions, Baltimore, United States; 4SAIHST, Seoul,
South Korea
E-mail: sinndhn@hanmail.net
Background and Aims: Nonalcoholic fatty liver disease (NAFLD) has
been associated with chronic kidney disease (CKD), but longitudinal
association studies are limited. We investigated the longitudinal
association of NAFLD and its severity with the development of CKD.
Methods: We performed a retrospective cohort study of 41,430 adult
men or women (average age, 48.9 y) without CKD at baseline who
underwent repeated health check-up examinations from January 2,
2003, through December 31, 2013. NAFLD status was diagnosed by
ultrasonography, and its severity was assessed by NAFLD fibrosis
score. The outcome was an incident CKD defined as an estimated
glomerular filtration rate less than 60 mL/min/1.73 m2.
Results: During 200,790 person-years of follow-up, 691 incident CKD
cases were identified. The multivariable-adjusted hazard ratio for
CKD comparing participants with and without NAFLD was 1.22 (95%
confidence interval [CI], 1.04–1.43). The risk of CKD was progressive
with the severity of liver diseases (multivariable-adjusted hazard
ratio, 1.09; 95% CI, 0.91–1.32 and 1.58; 95% CI, 1.30–1.92 for NAFLD
fibrosis score <−1.455 and ≥−1.455, respectively). The association was
consistently observed in most, clinically relevant subgroups.
Conclusions: In a large cohort study of adult men and women
without CKD, NAFLD was associated with an increased risk of CKD
development. NAFLD may adversely affect renal function, and need
careful attention for the increased risk of CKD.
THU-353
Metabolic and biochemical phenotypes can distinguish different
patterns of histological severity in biopsy-proven NAFLD
E.V. Gómez1, R. Aller2, R. Gallego-Durán1, J. Bañales3, M.T.A. Loste4,
C. García- Monzón5, H.P. Ramirez6, M.L. García-Torres7,
J. Gómez-Camarero8, J. Caballería9, V. Aguilar-Urbano10, J. Salmerón11,
J.L. Calleja12, J. Abad12, J.L. Olcoz-Goñi13, A. Albillos14, M. Diago15,
O.L. Iacono16, R. Francés17, C.M. Fernández-Rodríguez18,
J. García-Samaniego19, S. Benlloch20, P. Aspichueta21, R.J. Andrade22,
J. Ampuero1, L.C. Bertot23, L.A. Adams23, M. Romero-Gómez1.
1
Digestive Diseases Department, Inter-Centre Unit of Digestive Diseases
& CIBERehd, Virgen Macarena-Virgen del Rocío University Hospitals.
Instituto de Biomedicina de Sevilla (IBiS), Sevilla; 2Gastroenterology and
Hepatology Department, Clínico de Valladolid University Hospital,
Valladolid; 3Liver Diseases, Biodonostia Research Institute, San
Sebastián; 4Gastroenterology and Hepatology, Marqués de Valdecilla
University Hospital, Santander; 5Liver Research Unit, University Hospital

Santa Cristina and CIBERehd, Madrid; 6Digestive Diseases Department,
Virgen Macarena-Virgen del Rocío University Hospitals. Instituto de
Biomedicina de Sevilla (IBiS), Sevilla; 7Gastroenterology and Hepatology
Department, Clínico de Valencia University Hospital, Valencia;
8
Gastroenterology and Hepatology Department, Burgos University
Hospital, Burgos; 9Gastroenterology and Hepatology Department, Clinic
University Hospital, Barcelona; 10Gastroenterology and Hepatology
Department, Costa del Sol Hospital, Marbella; 11Gastroenterology and
Hepatology Department, San Cecilio University Hospital, Granada;
12
Gastroenterology and Hepatology Department, Puerta de Hierro
University Hospital, Madrid; 13Gastroenterology and Hepatology
Department, León University Hospital, León; 14Gastroenterology and
Hepatology Department, Ramón y Cajal University Hospital, Madrid;
15
Gastroenterology and Hepatology Department, General de Valencia
University Hospital, Valencia; 16Gastroenterology and Hepatology
Department, Tajo University Hospital, Madrid; 17Gastroenterology and
Hepatology Department, Alicante University Hospital, Alicante;
18
Gastroenterology and Hepatology Department, Fundación Alcorcón
University Hospital; 19Gastroenterology and Hepatology Department, La
Paz University Hospital, Madrid; 20Gastroenterology and Hepatology
Department, La Fe University Hospital, Valencia; 21Gastroenterology and
Hepatology Department, Cruces University Hospital, Bizkaia;
22
Gastroenterology and Hepatology Department, Virgen de la Victoria
University Hospital, Málaga, Spain; 23University of Western Australia,
Perth, Australia
E-mail: hpastor.ramirez@gmail.com
Background and Aims: In the absence of robust non-invasive
biomarkers for detecting patients with NASH or significant fibrosis
(F ≥ 2), the recognition of clinical/biochemical patterns associated
with histologic severity of NAFLD patients is essential for appropriate
diagnosis and treatment. Relationships between metabolic/biochemical features and histological severity of NAFLD were investigated.
Methods: We enrolled 1459 patients with biopsy-proven NAFLD at 33
centers from 3 countries [Spain (31), Australia (1) and Cuba (1)]. Liver
biopsies were reviewed by local pathologists and scored according to
the NASH-CRN scoring system and subsequently classified into 5
categories: Steatosis alone (group 1), steatosis + F1 (group 2),
steatosis with lobular inflammation (group 3), steatosis, ballooning
and lobular inflammation with F0–1 (group 4) or with F ≥ 2
(group 5).
Results: Metabolic/biochemical phenotypes were similar among
patients of group 1 and 2. Patients with histological evidence of
steatosis plus inflammation showed increased levels of ALT and GGT
as compared to subjects with simple steatosis (P < 0.05). ALT/GGT
levels were similar among patients of group 3 and 4. Metabolic
features were comparable for subjects included in groups 1,2 and
3. The highest levels of insulin resistance were observed in patients of
group 4 and 5. Subjects with NASH and F ≥ 2 had the worst metabolic/
biochemical phenotypic profile as compared with remaining groups
(P < 0.05). Platelet levels were lower in patients with any category of

Table (abstract: THU-353).
Variables
ALT (U/L)
ALT × 2 ULN
GGT (U/L)
Platelets × 109/L
HOMA-IR
T2D, n (%)
MetS, n (%)

Group 1
n = 228

Group 2
n = 39

38.1 ± 30.2
54 (24)
70 ± 102
255 ± 67
3.7 ± 2.9
43 (19)
79 (35)

42.1 ± 34.1
11 (28)
78 ± 117
248 ± 66*
4.2 ± 3.6
10 (26)*
17 (44)

Group 3
n = 99
51.1 ± 37.1**
42 (42)**
93 ± 129**
254 ± 65
4.2 ± 3.3
18 (18)
38 (38)

Group 4
n = 686
52.5 ± 41.3
277 (40)
97 ± 119
247 ± 66
4.7 ± 4.1***
199 (29)
317 (46)

Group 5
n = 407
65.9 ± 51.9****
231 (57)****
104 ± 153
204 ± 64****
7.5 ± 6.9****
224 (55)****
258 (63)****

* Group 2 vs. Group 1, P < 0.05.
** Group 3 vs. Group 1, P < 0.05.
*** Group 4 vs. Group 1-3, P < 0.05
****Group 5 vs. remaining groups, P < 0.05.
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fibrosis irrespective of other histological lesions (P < 0.05). Type 2
diabetes was most commonly associated with any stage of fibrosis
independently of other histological features (P < 0.05). After adjustment by body weight, age and gender, patients with metabolic
syndrome (MetS) (OR: 2.7, 95% CI: 2–3.5, P < 0.01) or type 2 diabetes
(OR: 3.1, 95% CI: 2.3–3.9, P < 0.01) have increased risk of significant
fibrosis. Similarly, a twofold increase in serum ALT (OR: 2.8, 95% CI:
2.2–3.6, P < 0.01), HOMA-IR (OR: 1.1, 95% CI: 1.06–1.12, P < 0.01) and
platelet count (OR: 0.97, 95% CI: 0.97–0.99, P < 0.01) were independently associated to significant fibrosis.
Conclusions: Metabolic parameters are not useful in differentiating
early grades of NAFLD. Increased levels of ALT and GGT in both
steatosis/inflammation and steatosis/inflammation/ballooning groups
may suggest overlapping NAFLD entities. MetS/diabetes, increased
levels of ALT, low platelet count and HOMA-IR are independently
related to more severe forms of NAFLD.
THU-354
Performance of the fibroscan and other noninvasive scales for
detecting hepatic fibrosis in patients with nonalcoholic fatty liver
disease
E. Saez1, I. Conde2, T. Blazquez1, N. Garcia-Morales1, J. Perez3,
J.M. Tenias4, V. Saiz5, A. Zaragoza6. 1Gastrointestinal Medicine;
2
Gastrointestinal Medicine Hepatology Section Experimental Unit IIS;
3
Pathology, University and Polytechnic Hospital La Fe; 4Preventive
Medicine, Hospital Pare Jofré; 5Radiology; 6Gastrointestinal
MedicineHepatology Section, University and Polytechnic Hospital La Fe,
Valencia, Spain
E-mail: zaragoza_ang@gva.es
Background and Aims: To determine the diagnostic performance of
a non-invasive test such as FibroScan in detecting hepatic fibrosis in
patients with nonalcoholic fatty liver disease. To explore possible
improvements in the predictions by incorporating other scales for
detecting hepatic fibrosis. To determine the diagnostic performance
of a non-invasive test such as FibroScan in detecting hepatic fibrosis
in patients with nonalcoholic fatty liver disease. To explore possible
improvements in the predictions by incorporating other scales for
detecting hepatic fibrosis.
Methods: We prospectively studied 78 adult patients diagnosed with
nonalcoholic fatty liver disease (NAFLD) through liver biopsy. The
histological findings were classified according to the FLIP (fatty liver
inhibition of progression) Pathology Consortium algorithm based on
the SAF score (Steatosis, Activity, Fibrosis).
We determined the diagnostic performance of FibroScan and the
various indices (BARD, APRI, NAFLD) by calculating the ROC area
under the curve (ROCa). We selected the best cutoff that would
maximize the sensitivity and specificity, according to Youden’s index.
By employing a logistic regression model, we assessed the independent contribution of other fibrosis scales to the FibroScan results.
Results: Most of the patients were women (60.3%), and the mean age
was 54.2 years (SD, 10.7 years). Fibrosis was detected in 43 cases
(55.1%), more than half of which (69.8%) had a fibrosis grade greater
than or equal to 2.
The FibroScan showed greater diagnostic performance with an M
probe (ROCa 0.78; 95% CI 0.65–0.91) than with an XL probe (ROCa
0.60; 95% CI 0.31–0.88). However, both probes were equivalent when
the valid measurements were selected (M probe: ROCa 0.78; XL probe
ROCa 0.83). FibroScan ROCa (95% CI) 0.819 (0.699–0.940) Cutoff 8.5.
IBARD 0.673 (0.521–0.825) 2. APRI 0.817 (0.699–0.934) 0.45. NAFLD
0.668 (0.512–0.824) 0.36. In general, the FibroScan had the greater
discriminating capacity in detecting hepatic fibrosis. The combination of FibroScan, APRI and NAFLD in a multivariate model increased
the discriminative capacity with an ROCa of 0.922 (95% CI 0.849–
0.995).
Conclusions: Once the validity of the measurements was determined, we were able to conclude that the FibroScan is a test with high
diagnostic performance in detecting hepatic fibrosis. The
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incorporation of the APRI and NAFLD scales to the FibroScan results
could significantly improve the capacity for detecting fibrosis.
THU-355
The role of dysbiosis in the development of non-alcoholic fatty
liver disease in obese patients
E. Nistal1,2, S. Sanchez-Campos1,3, M.V. García-Mediavilla1,3,
M.T. Arias4, P. Linares2, P. Iruzubieta4, B. Álvarez2, J.M.G. Lobo5,
J.L. Olcoz2,3, J. Crespo4, F. Jorquera2,3. 1Institute of Biomedicine
(IBIOMED), University of León; 2Department of Gastroenterology,
Complejo Asistencial Universitario de León, León; 3Centro de
Investigación Biomédica en Red de Enfermedades Hepáticas y Digestivas
(CIBERehd), Madrid; 4Gastroenterology and Hepatology Department,
Marqués de Valdecilla University Hospital. Research Institute Marqués
de Valdecilla (IDIVAL). Santander; 5Department of Microbiology, Faculty
of Medicine, Santander, Spain
E-mail: esthernistal@hotmail.com
Background and Aims: It has been previously proposed the role of
the gut microbiome in the pathogenesis of non-alcoholic fatty liver
disease (NAFLD). Strategies to manipulate the gut microbiota towards
a healthier community structure are actively being investigated.
Therefore, the aim of this work was to characterize the specific
composition of the faecal microbiota of 20 healthy adults, 36 obese
patients with NAFLD and 17 obese patients without NAFLD in order to
identify possible differences in bacterial populations.
Methods: The composition of gut bacterial communities was
determined by 16S ribosomal RNA pyrosequencing.
Results: Analysis of the sequences showed that this niche was
colonized by bacteria affiliated mainly with two phyla, Firmicutes and
Bacteroidetes, while a smaller proportion was represented by bacteria
of the phylum Proteobacteria. Statistical analysis showed significant
differences in the number of reads of Firmicutes between patients
with and without NAFLD, being a determinant factor associated to the
disease development. At genus level, significant changes have also
been found related to NAFLD. The number of reads of Blautia,
Alkaliphilus and Flavobacterium were significantly lower in patients
with NAFLD than in controls. Akkermansia genus also showed a lower
number of reads in patients with and without NAFLD in comparison
to healthy individuals. Moreover, the number of reads of
Streptococcus was significantly higher in patients with NAFLD than
in patients without fatty liver associated to obesity, supporting its
possible role as a marker of this disease. Comparison of the bacterial
communities at genus level using Principal Coordinates Analysis
indicated that the bacterial communities of healthy controls grouped
separated from the bacterial communities of obese patients without
NAFLD according to the first Axis. However, NAFLD was not a factor
that determined that the bacterial communities had been grouped
together, unlike the observations made in patients without NAFLD.
Conclusions: These results show an intestinal dysbiosis, essentially
observed at the genus level, potentially associated with the
development of obesity-related NAFLD, justifying the importance of
modulating the gut microbiota as a possible therapeutic approach for
NAFLD. Supported by BFU2013–48141-R, LEU35U13/LE063U16
(Junta de Castilla y León y Fondo Europeo de Desarrollo Regional
(FEDER)) y GRS1428/A/16. CIBERehd is funded by ISCIII.
THU-356
Automated, fully quantitative analysis by using second harmonic
generation microscopy in the fibrosis progression of nonalcoholic
fatty liver disease
F. Liu1, J.-M. Zhao2, P.-H. Liu1, H.-Y. Rao1, W. Zhang1, N. Wu1, L. Wei1.
1
Peking University People’s Hospital, Peking University Hepatology
Institute, Beijing Key Laboratory of Hepatitis C and Immunotherapy for
Liver Diseases; 2Department of Pathology and Hepatology, Beijing, China
E-mail: liu1116m@sina.com
Background and Aims: Liver Fibrosis was reported to be associated
with Long-term outcomes of patients with Nonalcoholic fatty liver
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disease (NAFLD). The conventional histological assessment of fibrosis
is semi-quantitative which may not sufficiently reflect minor changes
of fibrosis. The aims of this study was to evaluate collagen parameters
by second harmonic generation/two photon excitation fluorescence
(SHG/TPEF) in adult NAFLD patients and MCD mice models, and
develop a automated quantitative evaluating system for fibrosis
progression of NAFLD.
Methods: 60 MCD mice samples and 62 adult NAFLD biopsies and
were collected, stained and scored using Brunt scoring system. SHG/
TPEF were imaged and quantifed 128 collagen parameters including
portal, central and perisinusoidal collagen in liver tissue. The
automated quantitative evaluating system was established by
employing Brunt scoring fibrosis staging as standard references,
and was compared with the collagen proportionate area (CPA) and
hydroxyproline (HYP).

#ShortStr, #LongStr, #ShortStrPTA, #LongStrPTA, and #ThickStrPTA)
were demonstrated to identify differences among fibrosis stages with
high AUC accuracy (Adult: 0.853–0.982; mice:0.861–0.986), and
among different timepoints with high AUC accuracy (AUC values:
0.833–0.993) (Figure 1). Also the AUC values of 6 shared parameters
in MCD mice model were maintained higher than CPA (0.665–0.943)
and HYP (0.748–0.968) among fibrosis stages, and different timepontis (CPA: 0.583–0.945; HYP: 0.761–0.972).
Conclusions: A automated quantitative evaluating system, combined 6 shared collagen parameters, could be useful to specifically
and accurately monitor liver fibrosis in a quantitative manner in
adult patients and MCD model with NAFLD. This more detailed,
quantifiable collagen parameters based on SHG/TPEF might be
applied to assess the efficacy of anti-fibrotic drugs in clinical
research in future.
THU-357
Low vitamin D level is not associated with severity of nonalcoholic fatty liver disease in morbidly obese patients
F.V.L. De Paula1, L.N.Z. Ramalho2, F.J.A. De Paula1, A.D.L.C. Martinelli1.
1
Medicine; 2Pathology, Ribeirão Preto Medical School, Ribeirão Preto,
Brazil
E-mail: fernandavidal_nutri@hotmail.com

Results: First, 15 parameters in NAFLD biopsies and 24 paramerers in
MCD mice samples, mainly from string collagen, were selected based
on their highly correlated with the fibrosis staging. 34 parameters in
MCD mice samples were selected based on their highly correlated
with different timepoints. To identify the most important parameters
from the parameters extracted, we designed a class-specific ensemble feature selection framework, 6 shared parameters (#NoStr,

Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
includes pure steatosis and steatohepatitis (NASH); the last been
characterized by presence of inflammation and hepatocytes ballooning with or without fibrosis and with potential to evolve to more
severe liver injury. Low levels of vitamin D have been associated with
presence and severity of NAFLD. We assessed if there was an
association between vitamin D serum levels, cytokines serum
levels, metabolic syndrome (MS) and severity of NAFLD in morbidly
obese patients.
Methods: A total of 40 per operative liver biopsies were obtained
from morbidly obese female patients (mean age 42 years) undergoing bariatric surgery. Liver biopsies were read by one expert
pathologist and disease activity and fibrosis stage were assessed
according to the NAFLD activity score (NAS). Serum vitamin D was
evaluated by chemiluminescence immunoassay being considered
insufficient values lower than 30 ng/mL. Serum cytokines (IL-6, Il-10
and TNF) were quantified. A group of 36 healthy non obese females,
without MS, mean age 41 years, was used as controls for serum
vitamin D.
Results: Among 40 NAFLD patients 25 had pure steatosis (62.5%) and
15 NASH (37.5%). The majority of patients (90%) had mild fibrosis.
Vitamin D insufficiency was observed in 70% of patients. No
difference was observed regarding vitamin D levels comparing
controls, steatosis and NASH (27.6 ± 12.49; 26.5 ± 7.38; 28.66 ±
8.40 ng/mL, respectively; p = 0.55). Similar results of vitamin D was
observed comparing mild and moderate/severe steatosis (27.7 ± 7.59
vs. 25.0 ± 8.65 ng/mL; p = 0.31) and presence and absence of lobular
inflammation (30.3 ± 7.61 vs. 25.8 ± 7.5 ng/mL; p = 0.90). Vitamin D
levels negatively correlated with BMI ( p = 0.03, r = −0.35). Serum
cytokine levels were similar comparing steatosis and NASH (IL6: 1.84
± 0.89 vs. 1.47 ± 0.75 pg/mL; p = 0.18; IL-10: 1.69 ± 1.86 vs. 1.49 ±
0.84 pg/mL; p = 0.64; TNF: 8.47 ± 5.10 vs. 10.5 ± 5.3 pg/mL, respectively; p = 0.23;). No association was found between serum cytokines
and presence of hepatocytes ballooning or lobular inflammation.
NAS score and hepatocyte ballooning degree were higher in patients
with MS ( p = 0.01 and p = 0.03, respectively).
Conclusions: Despite high prevalence of vitamin D insufficiency, low
serum vitamin D was not associated with severity of NAFLD in obese
female patients undergoing bariatric surgery. Serum cytokines were
not associated with severity of liver disease. MS was associated with
parameters of higher severity of NAFLD.
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Fasting serum bile acids profile and insulin resistance in healthy
blood donors
F. Azzaroli1, P. Simoni1, R. Arena1, R.M. Zagari1, A. Porro1,
C. Camborata2, A. Belardinelli3, S. Spinozzi2, M. Montagnani1,
F. Bazzoli1, A. Roda2, G. Mazzella1 and Bile acids (BAs) seem to play an
important role in glucose homoeostasis mainly via their interaction
with farnesoid X receptor (FXR) and the G-protein-coupled receptor
TGR5. Recent preliminary studies suggested that type 2 diabetic
patients or insulin res. 1Department of Medical and Surgical Sciences;
2
Department of Chemistry, University of Bologna; 3Department of
Immunohematology and Transfusional Medicine, S.Orsola – Malpighi
Hospital, Bologna, Italy
E-mail: francesco.azzaroli@unibo.it
Background and Aims: Bile acids (BAs) seem to play an important
role in glucose homoeostasis mainly via their interaction with
farnesoid X receptor (FXR) and the G-protein-coupled receptor
TGR5. Recent preliminary studies suggested that type 2 diabetic
patients or insulin resistant subjects have an altered bile acid profile
compared to controls. Therefore, we aimed to evaluate the relationship between serum BA quali-quantitative composition with insulin
resistance in a large blood donor population.
Methods: Two hundred eighty two consecutive blood donors
(155M/127F; age range 21–68 yrs) were enrolled and evaluated for
fasting blood liver function tests, insulin, glucose, cholesterol, HDL-C,
LDL-C, triglycerides, BAs (by HPLC-MS) and liver ultrasonography.
Subjects with overt gastrointestinal disease or assuming drugs were
excluded. Statistical analyses were conducted using Stata statistical
software.
Results: Within the study population 50 subjects (35M/15F) were
insulin resistant according to calculated HOMA-iR and with a
significantly higher body mass index (BMI, 26.5 ± 3.77 vs. 24.5 ±
3.43, p = 0.0003). Total serum BAs, total glyco- and tauroconjugated
BAs resulted to be related with HOMA-IR by linear regression and
multivariate logistic regression analyses [OR: 1.16 (1.05–1.29); 1.30
(1.08–1.57); 4.26 (1.81–10.02); respectively, p < 0.0001 for all)]. This
association was clearly present for single bile acids such as
taurocholic acid [OR: 998.08 (10.35–96136)], taurodeoxycholic acid
[OR: 83.90 (4.88–1443.42)] and taurochenodeoxycholic acid [OR:
14.51 (2.96–71.08)].
Conclusions: Increased total conjugated serum BAs levels are
significantly related with insulin resistance. The association is
particularly strong with BA conjugated with taurine. This modification may interfere with BAs hormonal function in glucose homeostasis, likely at the level of FXR and TGR5 modulation.
THU-359
Non-alcoholic fatty liver disease, hyperglycemia and overweight
in the elderly: simple traveling companions or criminal
conspiracy?
G. Bianchi1, D. Magalotti1, F. Bergolari1, E. Bartoli1, L. Terenzi1,
G. Recinella1, A. Mazzotti1, M. Zoli1. 1Department of Medical and
Surgical Sciences, University of Bologna, Bologna, Italy
E-mail: giampaolo.bianchi@unibo.it
Background and Aims: Only a few data are available on the clinical
significance, associated comorbidities and treatment of NAFLD in the
elderly.
Methods: In a prospective study on 466 cases (mean age, 70.9 years;
M/F ratio: 0,967; follow-up, 6.5 years) we investigated the clinical
and anthropometric factors associated with the incidence/remission
of NAFLD (liver ultrasonography), in response to a lifestyle
modification program aimed at increasing physical activity (PA)
(both leisure-time PA and gym-based PA, according to clinical
fitness). Insulin sensitivity was measured by HOMA-IR; visceral and
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subcutaneous fat mass (VFM and SFM) was measured by
ultrasonography.
Results: 35.8% of cases were in the normalweight range (BMI, 18.5–
25.0 kg/m2), 45.5% were overweight, 16.5% were in obesity class I
(BMI, 30.0–34.9). 196 cases had fasting hyperglycemia (≥100 mg/ld.),
with 42 cases with overt diabetes. The grading of steatosis (absent/
mild/moderate/severe) identified 54.1%/27.5%/16.3%/2.1% of cases,
respectively. At follow-up, steatosis incidence (n = 35) or grade
progression were demonstrated in 49 cases, whereas grade regression or complete resolution (n = 67) were demonstrated in 109 cases.
At logistic regression analysis, the variables more closely associated
with steatosis incidence/progression were an increase in BMI (Odds
Ratio: 1.47; 95% confidence interval: 1.22–1.77), and HOMA-IR (1.39;
1.13–1.70), enlarged waist circumference (ATPIII criteria)(2.49; 1.18–
5.22) and the score of steatosis at enrollment (0.31; 0.16–0.58).
Similarly, the variables more closely associated to steatosis regression/resolution were changes in BMI (0.70; 0.59–0.85) and in VFM
(0.98; 0.97–0.99); HOMA-IR at enrollment (OR: 0.79; 0.66–0.96) and
the score of steatosis at enrollment (9.99; 6.19–16.14). Blood glucose
levels >100 mg/dl and high triglyceride at enrollment, although
significantly associated with steatosis progression/regression, did not
enter the multivariable regression.
Conclusions: In conclusion, in the elderly, visceral fat and central
obesity, often associated to sarcopenia, play a key-role in the
development/persistence/regression of steatosis.
THU-360
Presence of metabolic syndrome and low CD4 count are
independently associated with liver fibrosis in human
immunodeficiency virus-infected patients with non-alcoholic
fatty liver
H. Perazzo1, S.W. Cardoso1, C. Yanavich1, M. Munteanu2, M. Morata1,
P. Simplicio1, C. Cardoso1, C. Almeida1, T. Poynard3, V.G. Veloso1,
B. Grinsztejn1. 1Fundação Oswaldo Cruz/Instituto nacional de
infectologia Evandro Chagas, Rio de Janeiro, Brazil; 2BioPredicitve;
3
Université Pierre et Marie Curie, UMR_S 938 – INSERM, Paris, France
E-mail: perazzohugo@gmail.com
Background and Aims: Severe non-alcoholic fatty liver (NAFL) is
characterized by liver fibrosis progression that leads to liver-related
complications. Few studies have evaluated the prevalence of NAFL
and liver fibrosis in HIV-infected patients. We aimed to assess
predictive factors associated with significant liver fibrosis in HIV
patients with NAFL.
Methods: 429 consecutive HIV-infected enrolled into the PROSPEC(human immunodeficiency virus) HIV study (NCT02542020) were
eligible. At the same day, patients had fasting blood tests, alcohol
consumption quantification by the AUDIT score and liver stiffness
measurement (LSM) by M and XL probe. Patients with chronic viral
hepatitis (n = 72); alcohol intake ≥140 g/week for women and
210 g/week for men (n = 35) and missing data (n = 23) were
excluded. NAFL was defined by Fatty Liver Index (FLI) ≥ 60
(Bedogni BMC Gastro 2006) and significant fibrosis (METAVIR F ≥
2) was defined by LSM ≥ 7.0 or 6.2 kPa using a M or XL probe (Wong
Am J Gastro 2012), respectively. Metabolic syndrome was defined by
the International Diabetes Federation criteria and multivariate
logistic regression models adjusted for age and gender were
performed.
Results: 299 HIV mono-infected patients [60% female, age = 45 (IQR
35–52), BMI = 25.2 (22.8–29.1) kg/m2, ALT = 30 (23–43) UI/L, CD4 =
660 (443–960) cells] were included. The prevalence of NAFL was 42%
(n = 126/299). In multivariate analysis, metabolic syndrome was
associated with NAFL [OR = 9.83 (95%CI 5.43–17.81), p < 0.0001]. In a
model that replaced metabolic syndrome by its features, type-2
diabetes mellitus [3.64 (1.34–9.91), p = 0.011], dyslipidemia [2.44
(1.32–4.50), p = 0.004], hypertension [2.80 (1.42–5.51), p = 0.003] and
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central obesity [18.68 (7.31–47.73), p < 0.0001] were associated with
NAFL. From those with NAFL, 123 patients (98%) had a reliable LSM by
M (n = 107) or XL (n = 16). The prevalence of significant fibrosis (F ≥ 2)
was 19% (n = 23/123); presence of metabolic syndrome [OR = 14.6
(1.83–115.9), p = 0.011] and CD4 count < 200 cells [OR = 50.7 (3.61–
712.5), p = 0.004] were associated with liver fibrosis adjusted for age
and gender. Type-2 diabetes mellitus [6.28 (1.53–25.74), p = 0.011],
hypertension [17.77 (3.35–64.23), p = 0.001] and CD4 count <200
cells [68.94 (5.70–834.94), p = 0.001] were associated with significant
fibrosis when metabolic syndrome was replaced by its individual
features in the multivariate model.
Conclusions: The prevention of metabolic features should be
integrated into routine HIV management to reduce the burden of
liver fibrosis associated with fatty liver in this population.
THU-361
Long term clinical implication of nonobese non-alcoholic fatty
liver disease: comparison with metabolically abnormal but
normal weight
J.Y. Cheong1, H.J. Kim2, J.H. Kim1, H.J. Cho1, D.R. Kang2, S.W. Cho1,
S.S. Kim1. 1Gastroenterology; 2Office of Biostatistics, Ajou University
School of Medicine, Suwon,South Korea
E-mail: cocorico99@gmail.com
Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is
well-known to be associated with insulin resistance. However, there
was few well-designed longitudinal study about causality between
nonobese NAFLD and incident diabetes mellitus. In the present study,
we assessed long term clinical implication of nonobese NAFLD
compared with metabolically abnormal but normal weight (MANW)
undergoing a health checkup.
Methods: A total of 2,920 participants (mean age 60.5 years) without
hepatitis B and C infections and who did not consume alcohol
underwent a health examination in 2000 and followed up at least two
occasions until December 2010. Study subjects were classified
according to body mass index, the presence/absence of NAFLD and
metabolic syndrome. Fatty infiltrations of liver were detected by
abdominal ultrasonography. Subjects were followed up for incident
hypertension, diabetes mellitus, and cardiovascular disease.
Results: The prevalence of normal weight without NAFLD, nonobese
NAFLD, obese without NAFLD, and obese NAFLD were 58.2%, 14.4%,
10.2%, and 17.2%, respectively. The prevalence of metabolically
healthy normal weight, MANW, metabolically healthy but obese,
and metabolically abnormal obese were 63.9%, 8.7%, 14.0%, and 13.4%,
respectively. In Cox proportional hazards regression model, after
adjusting for age, sex, smoking, uric acid, waist circumference,
triglyceride, high-density lipoprotein cholesterol, and low-density
lipoprotein cholesterol, subjects with nonobese NAFLD were at
significantly higher risk of developing diabetes mellitus compared
to normal weight without NAFLD subjects (hazard ratio [HR], 2.69;
95% confidence interval [CI], 1.72–4.20; p < 0.001). However, nonobese NAFLD was not significantly associated with incident hypertension or cardiovascular diseases. Meanwhile, MANW was
significant risk factor of developing hypertension, diabetes mellitus,
and cardiovascular disease after adjusting sex, age, smoking, uric acid,
aminotransferase, gamma glutamyl transpeptidase (HR, 2.75; 95% CI,
2.02–3.74; p < 0.001; HR, 5.72; 95% CI; 3.68–8.89; p < 0.001; and HR,
2.93; 95% CI, 1.53–5.63; p = 0.001, respectively). In subgroup analysis
with normal weight subjects, nonobese NAFLD even without
metabolic syndrome was also associated with higher risk for incident
diabetes mellitus comparing to normal subjects (HR, 3.60; 95% CI,
2.03–6.39, p < 0.001).
Conclusions: Nonobese NALFD is an independent predicting factor
for incident diabetes mellitus regardless of metabolic syndrome.

THU-362
Impact of modest weight reduction on liver histology, portal
pressure, and clinical events in patients with compensated
cirrhosis due to nonalcoholic steatohepatitis
J. Bosch1, S. Harrison2, V. Ratziu3, M. Shiffman4, A. Diehl5, S. Caldwell6,
D. Rockey7, R. Ghalib8, P. Thuluvath9, M. Abdelmalek5, R. Aguilar10,
C. Jia10, B. Mccolgan10, R. Myers10, M. Subramanian10,
J. McHutchison10, Z. Goodman11, N. Afdhal12, A. Sanyal13. 1University of
Barcelona, Barcelona, Spain; 2Pinnacle Clinical Research, San Antonio,
United States; 3Hopital Pitie-Salpetriere, Paris, France; 4Liver Institute of
Virginia, Richmond; 5Duke Clinical Research Institute, Durham;
6
University of Virginia, Richmond; 7Medical University of South Carolina,
Charleston; 8Teas Clinical Research Institute, Arlington; 9Institute for
Digestive Health and Liver Disease, Baltimore; 10Gilead Sciences, Foster
City; 11Inova Fairfax Hospital, Falls Church; 12Beth Israel Deaconess
Medical Center and Harvard Medical School, Boston; 13Virginia
Commonwealth University, Richmond, United States
E-mail: bryan.mccolgan@gilead.com
Background and Aims: Weight reduction is an effective treatment
for nonalcoholic steatohepatitis (NASH); however, prospective data in
cirrhotic patients are limited. We analyzed the clinical, histologic and
hemodynamic effects of weight loss in patients with compensated
NASH cirrhosis enrolled in a multi-center clinical trial.
Methods: The study included adults with compensated NASH
cirrhosis enrolled in a phase 2b, placebo-controlled trial of
simtuzumab (SIM). Since SIM was ineffective and did not affect
body weight, the treatment groups were combined. Subjects were
categorized according to weight loss ≥5% or <5% at W48. At baseline
(BL) and W48, centrally-read liver biopsies and hepatic venous
pressure gradient (HVPG), plus liver biochemistry and glycemic
indices were measured, and their associations with weight loss were
determined. Liver biopsies were graded according to the NAS and
fibrosis was staged according to the NASH CRN and Ishak systems.
Liver-related clinical events, including decompensation and qualification for transplantation, were adjudicated.

Results: 221 of 258 (86%) randomized subjects were included. At BL,
the median weight was 95.2 kg (IQR 81.9–108.4), HbA1c was 6.5%,
HOMA-IR was 7.44, MELD was 7, and 68% had HVPG ≥ 10 mmHg
(median HVPG 12.5 mmHg). At W48, 25 subjects (11.3%) lost ≥5%
weight (median change −7.2 kg [IQR −11.4, −5.0]). Compared to
subjects with <5% weight loss (median change 1.1 kg [IQR −0.7, 3.8]),
those with ≥5% loss were lighter at BL (96.4 vs. 89.3 kg; p = 0.031) and
had lower serum albumin (3.8 vs. 3.6 g/dL; p = 0.036). At W48,
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subjects with ≥5% weight loss had significantly greater improvements in GGT (−18 vs. −4 U/L; p = 0.004) and HOMA-IR (−1.81% vs.
0.70%; p = 0.039), but changes in ALT, HbA1c, and MELD did not differ.
Patients with ≥5% weight loss were more likely to have a ≥2-point
reduction in NAS (29.4% vs. 13.5%; p = 0.14) and improved ballooning
(45.0% vs. 20.9%, p = 0.060), but these differences were not significant; other histologic features were not affected (Figure). Weight loss
did not influence portal pressure (median HVPG change with weight
loss ≥5% vs. <5%: −0.5 vs. 0 mmHg; p = 0.26). However, subjects with
≥5% weight loss were more likely to have clinical events (48.0% [12/
25] vs. 16.3% [32/196]; p < 0.001).
Conclusions: In patients with compensated NASH cirrhosis, modest
weight loss over 48 weeks has no effect on fibrosis or portal
pressure. An increased risk of liver-related complications in subjects
with weight loss likely reflects weight loss driven by disease
progression.
THU-363
Allele frequency of non-alcoholic fatty liver disease-associated
PNPLA3 and TM6SF2 polymorphism in a multi-ethnic population
of 60,706
J.P. Mann1, I. Huang-Doran2. 1Department of Paediatrics; 2Metabolic
Research Laboratories, Wellcome-MRC Institute of Metabolic Science,
University of Cambridge, Cambridge, United Kingdom
E-mail: jakemann@doctors.org.uk
Background and Aims: The rs738409 ( p.Ile148Met) polymorphism
in PNPLA3 and rs58542926 ( p.Glu167Lys) polymorphism in TM6SF2
have been linked to hepatic fat content and disease progression in
non-alcoholic fatty liver disease (NAFLD). The population prevalence
of NAFLD is ethnicity-dependent. Whilst the allele frequencies of
both polymorphisms have been well described in European cohorts,
there is limited data in other ethnicities. We aimed to determine the
prevalence of heterozygosity and homozygosity in a large multiethnic population of these two risk-associated polymorphisms.
Methods: Data was extracted from the Exome Aggregation
Consortium database (http://exac.broadinstitute.org/), which
included 60,706 participants. Exome analysis was performed as
outlined in Lek et al. (2016) Nature. Rates of heterozygosity,
homozygosity, and copy number variants (CNVs) were extracted for
PNPLA3 variant rs738409 and TM6SF2 variant rs58542926.
Participants’ self-reported ethnicity was recorded.
Results: The studied population included: 5203 (8.5%) African, 5789
(9.5%) Latino, 4327 (7.1%) East Asian, 3307 (5.4%) Finnish, 33370
(55.0%) non-Finnish Europeans, and 8256 (13.6%) South Asian
participants. The allele frequencies for the rs738409 variant of
PNPLA3 were: 0.57 Latino, 0.38 East Asian, 0.23 European (Finnish
and non-Finnish), 0.14 African, and 0.22 South Asian. Homozygosity
was most frequent in Latinos at 0.17 compared with 0.03 in
Europeans, however African participants had an increased homozygosity to heterozygosity ratio (13.6) compared to 8.5 in Europeans
and 3.4 in Latinos. 2 duplications and 8 deletions were identified in
the region of ch22:44324727.
There was less variation in allele frequencies for the TM6SF2
rs58542926 variant: 0.04 Latino, 0.07 East Asian, 0.06 Finnish, 0.08
non-Finnish European, 0.04 African, and 0.09 South Asian.
Homozygosity was most frequent in South Asians at 4.7%, compared
to 3.4% in non-Finnish Europeans. No CNVs were identified in the
region of 19:19379549.
Conclusions: The population frequency of PNPLA3 p.Ile148Met in
Latinos is significantly higher than previously described and may
account for more aggressive NAFLD. South Asians are at highest
population risk of TM6SF2 p.Glu167Lys. The 22:44324727 region of
PNPLA3 is more tolerant of copy number variations than the
19:19379549 region of TM6SF2.
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THU-364
Development and validation of automated assessment of liver
fibrosis using second harmonic generation microscopy in patients
with non-alcoholic fatty liver disease
J. Chang1,2, G.B.-B. Goh1,2, W.Q. Leow2,3, Y. Ren4, W.K. Wan2,3,
K.H. Lim2,3, C.K. Tan1,2. 1Gastroenterology & Hepatology, Singapore
General Hospital; 2Duke-NUS Medical School; 3Department of
Anatomical Pathology, Singapore General Hospital; 4HistoIndex Pte Ltd,
Singapore, Singapore
E-mail: jason.chang@singhealth.com.sg
Background and Aims: Assessment of liver fibrosis is essential in the
management of patients with non-alcoholic fatty liver disease
(NAFLD). Second Harmonic Generation (SHG) microscopy is a novel
optical tissue imaging system that provides reliable automated
quantification of fibrosis based on unique architectural features of
collagen. SHG has been validated against METAVIR fibrosis grading in
chronic hepatitis B patients. However, the utility of SHG in
assessment of NAFLD fibrosis has not been explored.
The aim of this study is to develop and validate unique SHG-based
characteristics for the automated assessment of fibrosis stage in
patients with NAFLD.
Methods: SHG microscopy using GenesisTM(HistoIndex®, Singapore)
was performed on archived liver biopsy specimens from 43 patients
with NAFLD (training group). Unique algorithms were developed to
identify specific SHG collagen characteristics that stage the severity
of fibrosis. This was compared against the histological grading by
expert liver histopathologists using Brunt fibrosis staging. The
accuracy of the algorithm to stage NAFLD fibrosis was then assessed
in a separate group of 40 NAFLD patients (validation group) using
AUROC analysis.
Results: The training group consisted of 43 patients (mean age 52.1 ±
12.0 years, 38% males) with NAFLD. A fibrosis index (B-index) was
developed, comprising 6 unique SHG-based collagen parameters
related to NAFLD fibrosis. The SHG-derived B-index was correlated
well with Brunt fibrosis staging by the histopathologist (Spearman’s
correlation 0.820, p < 0.001) with AUROCs of 0.895, 0.982, 0.989,
0.964 for prediction of B1, B2, B3 and B4 fibrosis respectively. The
validation group comprised of 40 patients (mean age 51.2 ± 11.6 years,
45% males). There were no significant differences in age, gender, liver
function, platelet count and liver stiffness between the training and
validation groups. In the validation group, B-index predicted Brunt
fibrosis stage with AUROCs of 0.740, 0.865, 0.967, 0.886. A B-index
score of >1.9 had an overall diagnostic accuracy of 92.5% for prediction
of presence of bridging fibrosis (B ≥ 3) with sensitivity of 83.3%,
specificity 96.4%, positive likelihood ratio 23.3 and negative likelihood ratio of 0.17.
Conclusions: We have developed and subsequently validated a
unique SHG-based fibrosis index that provides highly reliable
automated assessment of fibrosis in NAFLD patients.
THU-365
A pragmatic algorithm to rule out Non-alcoholic steatohepatitis
in patients at risk of non-alcoholic fatty liver disease in spite of a
normal ultrasound
J. Ampuero1, R. Aller2, R. Gallego-Durán1, J. Bañales3, A. Loste,
M. Teresa4, C. García-Monzón5, E. Vilar-Gómez1, A. Escudero6,
J. Gómez-Camarero7, H.P. Ramirez8, J. Caballería9, V. Aguilar-Urbano10,
J. Salmeron11, J.L. Calleja12, J.L.O. Goñi13, A. Albillos14, M. Diago15,
O. Lo lacono16, R. Francés17, C.M. Fernández-Rodriguez18,
J. García-Samaniego19, S. Benlloch20, P. Aspichueta21,
M. Romero-Gómez1. 1Digestive Diseases Department, Inter-Centre Unit
of Digestive Diseases & CIBERehd, Virgen Macarena-Virgen del Rocío
University Hospitals. Instituto de Biomedicina de Sevilla (IBiS), Sevilla;
2
Gastroenterology and Hepatology Department, Clínico de Valladolid
University Hospital, Valladolid; 3Biodonostia Research Institute, San
Sebastián; 4Gastroenterology and Hepatology Department, Marqués de
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Valdecilla University Hospital, Santander; 5Liver Research Unit,
University Hospital Santa Cristina and CIBERehd, Madrid;
6
Gastroenterology and Hepatology Department, Clínico de Valencia
University Hospital, Valencia; 7Gastroenterology and Hepatology
Department, Burgos University Hospital, Burgos; 8Digestive Diseases
Department, Inter-Centre Unit of Digestive Diseases & CIBERehd, Virgen
Macarena-Virgen del Rocío University Hospitals. Instituto de
Biomedicina de Sevilla (IBiS), Sevilla; 9Gastroenterology and Hepatology
Department, Clinic University Hospital, Barcelona; 10Gastroenterology
and Hepatology Department, Costa del Sol Hospital, Marbella;
11
Gastroenterology and Hepatology Department, San Cecilio University
Hospital, Granada; 12Gastroenterology and Hepatology Department,
Puerta de Hierro Hospital, Madrid; 13Gastroenterology and Hepatology
Department, León University Hospital, León; 14Gastroenterology and
Hepatology Department, Ramón y Cajal University Hospital, Madrid;
15
Gastroenterology and Hepatology Department, General de Valencia
University Hospital, Valencia; 16Gastroenterology and Hepatology
Department, Tajo Hospital, Madrid; 17Gastroenterology and Hepatology
Department, Alicante University Hospital, Alicante; 18Gastroenterology
and Hepatology Department, Fundación Alcorcón University Hospital;
19
Gastroenterology and Hepatology Department, La Paz University
Hospital, Madrid; 20Gastroenterology and Hepatology Department, La Fe
University Hospital, Valencia; 21Gastroenterology and Hepatology
Department, Cruces University Hospital,, Bizcaia, Spain
E-mail: hpastor.ramirez@gmail.com
Background and Aims: Non-alcoholic steatohepatitis (NASH) is a
relevant step in the natural history of non-alcoholic fatty liver disease
(NAFLD), due to the poor prognosis. We need non-invasive methods
to replace liver biopsy in clinical practice to facilitate the decisionmaking process. We aimed to develop an algorithm to rule out
biopsy-proven NASH in patients without steatosis in ultrasound.
Methods: Cross-sectional study including 936 patients with biopsyproven NAFLD from 31 Spanish centers, belonging to the Spanish
NAFLD Registry (HEPAmet). To be included in the database, all
patients required two of the following: (a) hyperechogenic liver in
ultrasound; (b) HOMA-IR > 4; (c) ALT > 40 IU/mL. Liver biopsies were
reviewed by local pathologists and scored according to the NASHCRN scoring system. By data mining, we built a decision tree analysis
to be implemented in clinical practice.

Results: The 2.8% (26/936) of the overall population showed
NASH in spite of a normal ultrasound (without steatosis).
Hemoglobin (13.1 + 1.5 vs. 13.9 + 1.6 mg/dL; p = 0.025), AST (53 + 34
vs. 35 + 27 IU/mL; p = 0.013), ALT (72+48 vs. 50 + 40 IU/mL; p = 0.033)
and glucose (132+51 vs. 110 + 40 mg/dL; p = 0.044) were associated
with NASH patients and normal ultrasound, in comparison with
those without NASH. In addition, T2DM was related to NASH in these

patients (5.1% (13/253) vs. 1.9% (13/683); p = 0.007). In multivariate
analysis, T2DM [OR 2.90 (CI95% 1.27–6.63); p = 0.012] and ALT [OR
1.01 (CI95% 1.00–1.02); p = 0.017] levels were independently associated with NASH in patients without steatosis in ultrasound. After a
decision tree analysis (Figure), we show a practical algorithm
including ultrasound, AST levels and the presence of type 2 diabetes
mellitus (T2DM). Particularly, the combination of lack of steatosis in
the ultrasound, AST levels lower than 31 IU/mL and the absence of
T2DM was associated with a 99.8% of negative predictive value (NPV)
to rule out biopsy-proven NASH (1/425).
Conclusions: This study shows a practical approach to rule out
biopsy-proven NASH in clinical practice. Taking into account a normal
ultrasound, an AST lower than 31 IU/mL and the absence of T2DM, we
can obtain a NPV of 99.8% to rule out NASH in patients at risk of
NAFLD in the outpatient office.
THU-366
The combination of Fibroscan with blood markers in the
fibrometerVCTE significantly reduces the use of liver biopsy for
the assessment of advanced fibrosis in non-alcoholic fatty liver
disease
J. Boursier1, J. Vergniol2, A. Lannes1, J.-B. Hiriart2, F. Oberti1, B. Le Bail3,
S. Michalak4, F. Chermak2, S. Bertrais5, J. Foucher2,
I. Fouchard-Hubert1, M. Charbonnier2, M.-C. Rousselet4, P. Cales1,
V. de Ledinghen2. 1Hepatology Department, CHU Angers, Angers;
2
Hepatology Department; 3Pathology Department, University Hospital,
Bordeaux; 4Pathology Department, CHU Angers; 5HIFIH Laboratory,
Angers University, Angers, France
E-mail: JeBoursier@chu-angers.fr
Background and Aims: Fibroscan and FibroMeter accurately
diagnose advanced liver fibrosis in non-alcoholic fatty liver
disease (NAFLD) ( J Hepatol 2016). However, they have a grey
zone where the diagnosis remains undetermined. As already
shown in chronic hepatitis C, we aimed to evaluate if combining
fibrosis tests reduces this grey zone and thus the need for liver
biopsy in NAFLD.
Methods: 723 biopsy-proven NAFLD patients with Fibroscan (FS)
and blood tests were included. Blood tests evaluated were: NAFLD
Fibrosis Score (NFS), FibroMeterV3G (FMV3G), FibroMeterVCTE (FMVCTE:
a combination of Fibroscan with the blood markers of FMV3G in a
single formula). The primary diagnostic target was advanced fibrosis
as defined by NASH CRN fibrosis stage F ≥ 3.
Results: Liver stiffness measurement with the FS M probe (FSM)
failed with no valid measurement in 105 patients. The perprotocol analysis performed in the 618 remaining patients showed
that FMVCTE had a significantly higher AUROC (0.861 ± 0.015, p ≤
0.009) than NFS (0.725 ± 0.020), FMV3G (0.772 ± 0.020) and FSM
(0.831 ± 0016). The rate of patients included in the grey zone
between the 90% sensitivity and 95% specificity thresholds was
the lowest with the FMVCTE (35.8%, p < 0.030 vs other tests). Six
test combinations were evaluated: SAFE (Sebastiani, Hepatology
2009), Bordeaux algorithm (BA, Castera J Hepatol 2010), NFS-FSM
(Petta, Liver Int 2015), FMVCTE, FMV3G first then FMVCTE if
undetermined diagnosis (FMV3G-FMVCTE), FSM first then FMVCTE
(FSM-FMVCTE). Diagnostic accuracy and rate of liver biopsy were,
respectively: 90.8%/73.8%, 88.0%/43.7%, 96.1%/67.2%, 92.6%/35.8%,
89.6%/28.3%, 89.5%/28.0%. FMV3G-FMVCTE and FSM-FMVCTE provided
thus the lowest rate of liver biopsy ( p < 0.001 vs. others) with a
high diagnostic accuracy around 90%. The FS XL probe (FSXL) was
available in a subset of 371 patients. An intention-to-diagnose
analysis was performed in this subgroup by using FSXL in case of
FSM failure (n = 67) and liver biopsy in case of FSXL failure (n = 7).
Diagnostic accuracy and rate of liver biopsy of the six tests
combinations (SAFE, BA, NFS-FS, FMVCTE, FMV3G-FMVCTE, FSFMVCTE) were, respectively: 89.5%/71.2%, 86.8%/42.9%, 95.1%/67.9%,
89.5%/35.0%, 86.5%/28.0%, 87.3%/27.2%.
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Conclusions: The synchronous combination of Fibroscan with
blood markers in the FibroMeterVCTE improves the non-invasive
diagnosis of advanced fibrosis in NAFLD. In clinical practice, the
sequential use of fibrosis tests (first: Fibroscan or FibroMeterV3G;
then, if necessary: FibroMeterVCTE) significantly reduce the need for
liver biopsy.

Fatty liver disease: Experimental and
pathophysiology
THU-367
Key molecular signatures of disease development and progression
in non-alcoholic fatty liver disease in humans
R. Vincent1, A. Nefedov2, A. Oseini1, S. Cazanave1, A. Webber2,
K. Jensen2, K. Tanis2, L. Wang2, B. Banini1, D. Kumar1, H.-K. Min1,
P. Santhekadur1, M. Seneshaw1, K. Daita1, P. Bedossa3, F. Mirshahi1,
A. Sanyal1. 1Virginia Commonwealth University, Richmond; 2Merck &
Co., Inc., Kenilworth, NJ, United States; 3Groupe Hospitalier Paris Nord,
Paris, France
E-mail: Abdul.Oseini@vcuhealth.org
Background and Aims: The key differences in the underlying
molecular drivers of disease development and progression from
nonalcoholic fatty liver (NAFL) to nonalcoholic steatohepatitis
(NASH) and then NASH with advanced fibrosis in humans are not
well established. The aims of this study were to determine: (1) the
molecular signature of NAFL (vs normal controls), (2) differences in
the molecular signature of NASH versus NAFL, and (3) differences in
the molecular signature of NASH with early vs. late stage disease.
Methods: Transcriptome analysis was performed using the Illumina
RNA sequencing platform on liver samples from healthy controls (n =
5) and from patients with biopsy-proven NAFL (n = 15) and NASH (n =
59). Genes differentially expressed between groups defined above
were identified using t-test and p-value cutoff of 0.05. Biological
enrichment in differentially expressed genes was evaluated with
Ingenuity Pathway Analysis.
Results: (1) NAFL vs. Controls: The top enriched pathways in NAFL
were dominated by lipid metabolism-modulating FXR/RXR activation
and NRF2-mediated oxidative stress response ( p < 0.001). There were
also significant changes in amino acid and protein metabolism as well
as in cell survival/death ( p < 0.001). TP53 was among key genes
altered in NAFL ( p < 0.001). (2) NASH vs. NAFL: NASH was associated
with differential activation of pathways related to cell growth,
migration, adhesion, proliferation as well as in cell survival/death.
The top enriched pathways here were integrin, telomerase and CXCR4
signaling ( p < 0.001). TGFB1, MYC and TP53 were the key dysregulated
genes ( p < 0.001). (3) NASH F3-4 vs. F1-2: F3-4 fibrosis was associated
with significant greater activation of the FXR/RXR pathway (as with
NAFL vs control) along with EIF2 signaling, oxidative phosphorylation and mTOR signaling ( p < 0.001). The changes in MYC and some
earlier cellular processes also persisted.
Conclusions: The hallmark of NAFL is transcriptomic activation of
FXR/RXR signaling pathways accompanied by NRF2-mediated cellular oxidative stress response pathway activation. NASH has a distinct
transcriptomic signature with specific activation of inflammatory,
fibrotic and oncogenic pathways; abnormal mTOR, TGFB1, MYC and
TP53 are key molecular drivers of NASH and fibrosis. FXR pathway
activation and ER stress are also closely associated with progression
to advanced fibrosis and likely to be drivers of the inflammatory/
fibrotic responses in NASH.
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THU-368
The anti-human immunodeficiency virus drug rilpivirine
decreases hepatic injury in a nutritional model of non-alcoholic
fatty liver disease through activation of the IL6/IL22-STAT3-p53
axis
A. Martí-Rodrigo1, F. Alegre1,2, M. Polo1,2, Á.B. Moragrega1,
N. Apostolova1,3, J.V. Esplugues1,2,3, A. Blas-García1,2,3. 1Pharmacology,
̀ cia; 2FISABIO-Hospital
Medicine Faculty, Universitat de Valen
3
universitario Dr. Peset; CIBERehd, Valencia, Spain
E-mail: alberto.marti-rodrigo@uv.es
Background and Aims: Rilpivirine (RPV) is a widely used anti-HIV
drug not reported to produce hepatotoxicity. Chronic liver diseases
are more prevalent in HIV patients than in the general population,
mostly due to the infection itself but also to chronic antiretroviral
treatment. Activation of hepatic stellate cells (HSCs) is a key
process in the progression of fibrogenesis during such diseases,
and up-regulation of signal transducer and activator of transcription 3 (STAT3) signalling in hepatocytes has recently been
described as an anti-fibrotic mechanism which induces senescence
in HSCs in response to several cytokines, including IL6 or IL22. Our
study aimed to describe the mechanisms involved in the
hepatoprotective effect of RPV in a mice model of non-alcoholic
fatty liver disease (NAFLD) and to focus on STAT3 signalling
regulation.
Methods: The effects of RPV on hepatic steatosis, inflammation and
fibrogenesis were studied in a nutritional mice model of NAFLD. We
determined alterations in both steatosis (Haematoxylin & Eosin) and
fibrogenesis (Sirius red) via histological analysis. The molecular
pathways involved were explored using qPCR and confirmed by
Western blot and enzyme activity determinations.
Results: Histological studies revealed that RPV reduced lipid
infiltration and collagen deposition. Moreover, the drug ameliorated
liver inflammation (decreased MPO activity) by increasing PPARγ
expression and inhibition of Caspase 1 (Csp1), suggesting a NLRP3
inflammasome-dependent mechanism. This was supported by a
decrease of lipid droplet content (reduced PLIN2) and downregulated expression of the pro-fibrogenic and pro-inflammatory
genes evaluated (Col1A1, αSMA, TIMP1, MMP2, PAI1 and TNFα, F4/80,
IL1β, NLRP3, Csp1, respectively). In addition, RPV up-regulated STAT3
signalling, as shown by the overexpression of STAT3, SOCS1, IL6, IL10,
IL22R1 and IL10R2 and enhanced phosphorylated STAT3 and NFkB
activation. Furthermore, it downregulated αSMA and increased
expression of many pro-senescent genes (αSMA, IL6, IL8, p53,
IGFBP3, GMCSF, MCP2), which is in line with HSC senescence
induction.
Conclusions: RPV exerts a clear hepatoprotective effect that seems to
be due to induction of HSCs senescence through activation of the IL6/
IL22-STAT3-p53 axis. Further studies are needed to confirm this
previously unreported effect of RPV, which could be of relevance
when selecting appropriate HIV therapy and which may represent a
strategy to treat NAFLD.
THU-369
Anti-fibrotic effect of NV556, a sanglifehrin-based cyclophilin
inhibitor, in a preclinical model of non-alcoholic steatohepatitis
A. Grönberg1, E. Elmér1,2, M. Gregory3, S. Moss3, M. Hansson1,2.
1
NeuroVive Pharmaceutical AB; 2Mitochondrial Medicine, Department
of Clinical Sciences, Lund University, Lund, Sweden; 3Isomerase
Therapeutics Ltd, Cambridge, United Kingdom
E-mail: alvar.gronberg@neurovive.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common cause of referral to gastroenterology clinics, and its
progressive form, non-alcoholic steatohepatitis (NASH), can lead to
cirrhosis and end-stage liver disease. Fibrosis development is integral
to the path towards cirrhosis. Thus, prevention of fibrosis is viewed as
a crucial objective for future NASH targeting drugs. Published data
suggest that cyclophilins are involved in fibrosis development and
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that cyclophilin inhibitors can ameliorate this process. The aim of this
study was to investigate the anti-fibrotic effect of a potent
sanglifehrin-based cyclophilin inhibitor, NV556, in NASH models.
Methods: The mouse STAM (SMC Laboratories, Inc,) NASH model was
used to evaluate the effect of oral treatment with NV556 during 7
weeks from initiation of the NASH protocol. Liver NAFLD activity
score was determined by histological analyses at study termination.
Fibrosis was measured by Sirius red staining of histological sections.
Further, the preclinical properties of NV556 were studied in standard
models of metabolism, stability, pharmacokinetics and preliminary
toxicology.
Results: NV556 showed inhibition of fibrosis development in the
liver of STAM mice, as evidenced by the significant reduction of Sirius
red-positive fibrosis area. There were no significant effects on body
weight, liver weight or liver triglycerides. NV556 was well tolerated
and exhibited drug-like properties suitable for oral treatment of liver
fibrosis.
Conclusions: Preclinical assessment of NV556 suggests that it has
potential as an oral treatment for reducing/treating liver fibrosis as a
result of NASH.
THU-370
Increased hepatic glucose production and insulin resistance in
subjects with non-alcoholic fatty liver disease is associated to
increased plasma concentrations of glucogenic amino acids
M. Gaggini1, F. Carli1, C. Rosso2, V.D. Latta1, D. Ciociaro1, M. Marietti2,
E. Buzzigoli1, M.L. Abate2, R. Gambino2, M. Cassader2, A. Smedile2,
E. Bugianesi2, A. Gastaldelli1. 1Cardio-metabolic Risk Laboratory,
Institute of Clinical Physiology, CNR, Pisa; 2Division of Gastroenterology
and Hepatology and Lab. of Diabetology, Dept. of Medical Sciences,
University Of Torino, Torino, Italy
E-mail: amalia.gastaldelli@ifc.cnr.it
Background and Aims: The liver plays a central role in the regulation
of glucose metabolism, being the major site of endogenous
glucose production (EGP) during fasting and of glucose storage (as
glycogen) during postprandial state. Non-alcoholic fatty liver disease
(NAFLD) subjects have increased insulin resistance (IR), especially in
the liver (Hep-IR) and are at higher risk of hyperglycemia and type 2
diabetes (T2DM). However, the pathophysiological mechanisms for
increased EGP and Hep-IR are still not known. Since both amino-acids
and lipids contributes through gluconeogenesis to EGP, the goal was
to evaluate if concentrations of glucogenic amino-acids (glutamate,
alanine, branched chain amino acids (BCAA), and aromatic amino
acids (AAA)) were increased and associated with EGP and Hep-IR in
lean (ie without the confounding presence of obesity) non diabetic
NAFLD.
Methods: We studied 44 non diabetic NAFLD subjects with liver
biopsy (29 non-Obese, NAFLD-NO and 15 Obese NAFLD-Ob) and 20
non-obese controls (CT). We measured fasting EGP (by tracer
infusions), plasma amino acid and free fatty acid (FFA) concentrations
by GCMS and calculated Hep-IR (EGPxInsulin), HOMA and Adipo-IR
(FFAxInsulin). Non-normally distributed variable were lntransformed.
Results: From CT to NAFLD-NO to NAFLD-Ob we observed the
increase in EGP (584 ± 44 to 710 ± 23 to 839 ± 40 μmol/min, p <
0.0002) and Hep-IR (52 ± 6 to 96 ± 6 to 166 ± 23 μmol/kg/min x mU/l,
p < 0.001). Both EGP and ln(Hep-IR) increased proportionally to ln
(ALT) (R = 0.47 and R = 0.55, p < 0.0005), ln(AST) (R = 0.39 and R =
0.48, p < 0.003), and degree of fibrosis (R = 0.55 and R = 0.44, p <
0.001). EGP correlated positively with ln(BCAA) (R = 0.35, p < 0.009),
ln (AAA) (R = 0.48, p < 0.0002), and ln(glutamate) (R = 0.29, p < 0.03);
ln(Hep-IR) with ln (AAA) (R = 0.33, p < 0.01), and ln(alanine) (R = 0.29
p < 0.03). Fibrosis score was positively correlated to ln(AAA) (R = 0.34,
p < 0.005), ln(glutamate) (R = 0.38, p < 0.001), ln(BCAA) (R = 0.30, p <
0.01), ln(alanine) (R = 0.29, p < 0.02).
Conclusions: Higher glucogenic amino-acid concentrations observed
in NAFLD are positively associated to increased EGP, Hep-IR and

fibrosis score and might explain, at least in part, the increased risk of
hyperglycemia and T2DM observed in NAFLD.
THU-371
Activation of miR-34a contributes to liver and muscle insulin
resistance in experimental and human non-alcoholic fatty liver
disease
A.L. Simão1, M.B. Afonso1, P.M. Rodrigues1, A.J. Amaral2,
M. Gama-Carvalho2, H. Cortez-Pinto3, C.M.P. Rodrigues1, R.E. Castro1.
1
Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy,
Universidade de Lisboa; 2BioFIG – Center for Functional and Integrative
Genomics, Faculty of Sciences, Universidade de Lisboa;
3
Gastroenterology, Hospital Santa Maria, Lisbon, Portugal
E-mail: adlsimao@ff.ul.pt
Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
pathogenesis associates with lipid accumulation, mitochondrial
dysfunction and insulin resistance (IR). Recent evidence supports a
functional role for microRNAs (miRNAs/miRs) in regulating mitochondrial impairment and IR during NAFLD pathogenesis. In
particular, activation of the miR-34a/sirtuin-1 (SIRT1) pathway
correlates with NAFLD severity.
Our aim was to profile global liver miRNA expression changes
occurring in experimental NAFLD and elucidate the role of specific
miRNAs, including miR-34a, using in vitro and in vivo disease models.
Methods: Liver and matching skeletal muscle biopsies were obtained
from morbid obese NAFLD patients undergoing bariatric surgery.
Tissues were also obtained from C57BL6 mice fed control diets and
either fast food (FF) diet for 25 weeks, or methionine and cholinedeficient (MCD) diet for 2 and 8 weeks. Liver RNA from 8 weeks MCDfed mice was run in TaqMan MicroRNA arrays. qPCR array data was
analysed using the HTqPCR package in Bioconductor. C2C12 muscle
cells were incubated with or without palmitic acid (PA). mRNA and
protein expression were analysed by qRT-PCR and immunoblotting,
respectively. IR was ascertained by assessing the phosphorylation
status of insulin signalling proteins.
Results: Mice fed the FF diet developed steatosis, inflammation and
IR. MCD-fed mice developed progressive steatohepatitis, liver
damage and fibrosis. 25 miRNAs, including miR-34a, were significantly increased in the liver of MCD-fed mice. Inversely, 27 miRs were
decreased. miR-34a was also overexpressed in FF-fed mice and in
skeletal muscle of both disease animal models and human NASH.
Concomitantly, SIRT1 expression was decreased. Further, PGC-1α and
mitochondrial fusion protein MFN2 were inhibited in MCD-fed mice
while, inversely, mitochondrial fission protein Drp1 and the unfolded
protein response sensor IRE-1α were augmented. Finally, incubation
of C2C12 muscle cells with PA promoted IR, in part, through activation
of the miR-34a/SIRT1 signalling pathway.
Conclusions: Our results show that miRNAs modulated during
NAFLD pathogenesis correlate with the development of IR and
mitochondrial dysfunction. In particular, miR-34a/SIRT1 induces IR in
both liver and muscle cells, constituting an appealing metabolic
syndrome prospective target in the NAFLD context. (Supported by
PTDC/BIM-MEC/0895/2014, SFRH/BD/104160/2014, FCT, PT and
Gilead Sciences International Research Scholars Program 2015).
THU-372
The immunomodulatory activity of the protease-inhibitor
SerpinB3 in vivo and in vitro
A. Cappon1, S. Quarta1, A. Biasiolo1, C. Turato1, G. Villano1,
M. Ruvoletto1, S. Sutti2, S. Bruzzi2, E. Novo3, E. Morello3, S. Cannito3,
E. Albano2, M. Parola3, P. Pontisso1. 1Department of Medicine,
University of Padova, Padova; 2Dept. of Health Sciences and
Interdisciplinary Research Centre for Autoimmune Diseases, University
of East Piedmont, Novara; 3Dept. of Clinical and Biological Sciences,
University of Torino, Torino, Italy
E-mail: cristianturato@gmail.com
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Background and Aims: NASH is associated with a higher risk of
overall mortality and HCC development. The serin protease inhibitor
SerpinB3 is not expressed in normal liver, but its level increases in
relation with the extent of liver damage. To date, only few data are
available on this serpin in the setting of NASH. Aim of this study was
to assess the role of SerpinB3 in a murine model of NASH, with
particular respect to inflammatory response.
Methods: Wild-type and SerpinB3 trangenic C57BL/6 mice were fed
on MCD diet for 8 weeks. At the end of the study, mice were sacrificed
and the liver was used for further analysis. Immunohistochemistry
for macrophage detection was carried out using F4/80 antibody,
while inflammatory cytokines were evaluated on total RNA by
molecular amplification techniques. Primary mononuclear cells were
isolated from healthy donors and treated with or without SerpinB3
(200 ng/ml) for 2, 8, 24, 72 and 168 hours. Gene expression was
evaluated by Q-PCR, and Real-time cell proliferation was measured
using the xCELLigence instrument.
Results: After 8 week of MCD diet, SerpinB3 transgenic mice showed
a significantly increased inflammatory cells infiltration in the liver,
with higher F4/80 positive cells staining, compared to wild type mice.
These findings were supported by a marked increase of CD11b and
TNF-alpha. Interestingly, the expression of IL-12, CXCL-10 and IL-1beta, markers associated with M1 macrophage profile, were
significantly up-regulated in the liver of treated transgenic mice, as
compared to controls. Primary monocytes treated with SerpinB3
showed increased survival and proliferation, associated with higher
levels of TNF-alpha, IFN-alpha, IL-12 and CXCL-10.
Conclusions: These data suggest for first time that SerpinB3 may
have a direct pro-inflammatory and immunomodulatory role on
monocytes in vitro and in vivo in the contest of NASH.
THU-373
Small molecule AXL inhibition prevents diet-induced liver
fibrosis and inflammation in experimental models of NASH
A. Tutusaus1, E. de Gregorio1, B. Cucarull1, L. Blasco1, G. Gausdal2,
J.B. Lorens3, P.G. de Frutos1, A. Morales1, M. Mari1. 1Cell Death and
Proliferation, IIBB-CSIC/IDIBAPS, Barcelona, Spain; 2BerGenBio AS;
3
Biomedicine, University of Bergen, Bergen, Norway
E-mail: monmari@clinic.ub.es
Background and Aims: The GAS6-AXL receptor tyrosine kinase
family is shown to regulate hepatic stellate cell (HSC) activation
during liver fibrogenesis. Serum GAS6/AXL/MER levels are increased
in ASH, HBV patients and NAFLD patients, suggesting a common role
for this signaling pathway in liver fibrosis of different etiologies.
Small molecule AXL kinase inhibitors have been shown to be effective
in decreasing liver fibrosis in CCl4-exposed mice. However, GAS6/AXL
involvement in NASH pathogenesis and the efficacy of AXL targeting
in the treatment of diet-induced liver fibrosis have yet to be fully
elucidated.
Methods: LX2 human activated HSCs and RAW264.7 cells were
exposed to LPS, recombinant GAS6, and treated with the clinicalstage, selective AXL kinase inhibitor (BGB324, BerGenBio) and the
selective ADAM10 metalloproteinase inhibitor (GI254023X). Mice
were fed with methionine-choline-deficient (MCD) diet or with
high fat choline-deficient methionine-restricted (HFD) diet for 8
weeks to induce NASH. Gas6, soluble AXL (sAXL) and MER levels
were measured by ELISA. Collagen content was measured by Sirius
Red staining and image software quantification. HSC activation,
liver inflammation and cytokine/chemokine production were
measured by qPCR, mRNA Array analysis, western blotting and
ELISA.
Results: MCD-fed mice displayed significant liver steatosis and
fibrosis that was efficiently diminished by oral treatment with
BGB324. In a separate NASH model, HFD feeding induced
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esteatohepatitis and fibrosis was clearly attenuated by BGB324
administration. NASH mice had increased soluble AXL (sAXL)
serum levels and liver upregulation of the ADAM10. ADAM10
inhibition decreased sAXL secretion (50%), while AXL kinase
inhibition or silencing reduced HSC activation in LX2 cells.
Moreover, Axl inhibition with BGB324 reduced MCP-1 and IL-1β
production by LPS in RAW264.7. Congruently, transcriptional analysis
of livers from NASH mice treated with BGB324 revealed a reduction in
key genes involved in liver fibrosis and in liver inflammation.
Conclusions: The GAS6/AXL axis is activated in murine models of
diet-induced liver fibrosis. The inhibition of AXL activation in
experimental NASH reduces both liver fibrosis and inflammation by
a unique dual mechanism affecting HSCs and macrophage activation.
In summary, AXL targeting with BGB324 provides an effective and
clinically amenable strategy to treat liver fibrosis with different
etiologies.
THU-374
CD40 activation alleviates steatosis in cultured hepatocytes
A. Chatzigeorgiou1, K. Baer1, T. Chavakis1. 1Clinical Pathobiochemistry,
TU Dresden, Dresden, Germany
E-mail: Antonios.Chatzigeorgiou@uniklinikum-dresden.de
Background and Aims: Obesity is strongly associated with pathologies such as non-alcoholic fatty liver disease (NAFLD) and inflammatory signaling pathways are critical in the development of hepatic
steatosis. Previous studies have shown that the CD40-CD40L
inflammatory system is important in the regulation of obesityrelated metabolic dysregulation and hepatic steatosis; however the
exact influence of hepatocytic CD40 signaling on hepatic lipid
accumulation is poorly characterized. Here, we assessed the
expression of CD40 on hepatocytes under NAFLD-simulating conditions and evaluated the role of its activation in hepatosteatosis in
vitro.
Methods: The expression of CD40 was determined by qPCR in livers
and isolated hepatocytes from mice fed a NAFLD-inducing diet, as
well as in AML-12 hepatocytes that were cultured in the presence of
palmitate with or without a combination of TNF/IL-1b. The influence
of CD40-activation in hepatocytic lipid accumulation was evaluated
by performing (i) Oil-Red-O staining and (ii) qPCR analysis of lipid
accumulation-related genes in AML-12 cells cultivated in palmitateincluding medium in the presence or absence of CD40L. Similar
cultivating conditions were used to assess the potential role of
mTOR1 and mTOR2 in CD40-dependent regulation of hepatic fat
deposition by performing Western blot for p70S6 and pAkt
respectively.
Results: CD40 mRNA expression was upregulated in both livers and
hepatocytes from mice fed a NAFLD-inducing diet. Consistently, AML12 cells displayed increased CD40 expression when treated under
“NAFLD-simulating”-conditions ( palmitate and TNF/IL-1b). CD40
ligation resulted in reduced lipid accumulation in hepatocytes as
well as downregulation of genes related to lipid uptake and
lipogenesis such as CD36 and SREBP-1c. CD40-dependent downregulation of lipogenesis is likely related to an activation of mTOR1
(and not mTOR2), since treatment of AML-12 hepatocytes with
CD40L led to a clear upregulation of mTOR1 activity, but did not affect
AKT-phosphorylation.
Conclusions: The expression of CD40 on hepatocytes and its
upregulation under NAFLD-conditions both in vivo and in vitro
implies that CD40 influences NAFLD development and progression
directly by signaling in hepatocytes. Indeed, CD40 activation
alleviated steatosis in cultured hepatocytes likely via an mTORdependent manner, improving thereby our understanding of inflammatory pathways such as CD40-CD40L in the liver during NAFLD
development.
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THU-375
The PPARa-regulated dermatopontin is an important contributor
to the liver fibrotic response in mouse models and has relevance
to fibrosis progression in non-alcoholic fatty liver disease patients
P.C. Lefebvre1, S. Francque2, F. Lalloyer3, E. Baugé4, A. Verrijken5,
B. Staels3. 1INSERM, Lille, France; 2Department of Gastroenterology and
Hepatology, University Hospital Antwerp, Edegem, Belgium; 3Univ Lille
2; 4Institut Pasteur de Lille, Lille, France; 5Department of Endocrinology,
Diabetology and Metabolism, University Hospital Antwerp,
Edegem, Belgium
E-mail: philippe-claude.lefebvre@inserm.fr
Background and Aims: Non Alcoholic Fatty Liver Disease (NAFLD) is
associated to obesity and predisposes to liver- and extrahepaticrelated morbidities such as cirrhosis, hepatocarcinoma and cardiovascular diseases. A key step in NAFLD progression is fibrosis,
whereby abnormal deposition of extra-cellular matrix (ECM) components occurs in the space of Disse. Identifying molecular mechanisms leading to increased ECM deposition, and defining molecular
pathways amenable to pharmacological manipulation would be
decisive in fighting NAFLD progression.
Methods: A comparative analysis of liver transcriptome from NASH
patients and murine models of nonalcoholic steatohepatitis
(NASH) was carried out. Candidate genes whose expression was
correlated to the severity of NAFLD (NASH CRN score) were
selected. A gene whose expression increased in NASH/fibrosis and
was normalized by the activation of hepatic peroxisome proliferator activated receptor alpha (PPARα) was identified. Its contribution to the fibrotic response was studied by gene deletion studies
in mice.
Results: Comparative transcriptomic studies in NASH patients and
murine models of NASH or fibrosis identified a response characteristic of hepatic stellate activation. A subset of genes was identified as a
potential target of the TGFb, CTGF or the PPAR pathway and involved
in ECM homeostasis using data mining strategies in ChIP-Seq
databases and gene ontology term enrichment. Among them,
dermatopontin (Dpt) was identified as a novel contributor to the
fibrotic response. Gene deletion showed decreased ECM deposition in
Dpt KO mice submitted to a pro-fibrotic insult (CCl4). In various
models of rodent NASH, Dpt expression was lowered by PPARα
activation. Furthermore, Dpt expression was normalized by bariatric
surgery in human NASH patients.
Conclusions: Dpt is an important contributor to the fibrotic response
and its expression is amenable to pharmacological control.
THU-376
PBI-4050 reduces liver damage and fibrosis in a high-fat diet
mouse model of obesity and metabolic syndrome
B. Grouix1, F. Sarra-Bournet1, M. Tremblay1, A. Felton1, P. Laurin1,
L. Gagnon1. 1ProMetic BioSciences Inc., Laval, Canada
E-mail: b.grouix@prometic.com
Background and Aims: Obesity and its resulting metabolic disturbances are major health threats and are the main cause of a host of
diseases, including non-alcoholic fatty liver disease (NAFLD). PBI4050, a novel first-in-class orally active compound, is currently in
clinical phase II in diabetic patients with metabolic syndrome. The
aim of this study was to investigate the effects of PBI-4050 in a mouse
model of high-fat diet (HFD)-induced obesity and NAFLD.
Methods: C57BL/6 mice were fed with either a standard or an HFD
(Harlan, TD.06414) for 14 weeks. These mice were divided in three
groups [Normal chow, HFD + Vehicle, and HFD + PBI-4050 (200 mg/
kg, oral once a day)] and treated for an additional six weeks.
Blood biochemistry, liver histology, as well as liver and white
adipose tissue (WAT) pro-inflammatory/fibrotic gene expression
were examined.
Results: In oral glucose tolerance test, PBI-4050 increased glucose
metabolism compared to the HFD control group. Serum triglyceride level was significantly reduced by PBI-4050. Histology analysis

showed a significant reduction of hepatic steatosis and ballooning
by PBI-4050. To further characterize the activity of PBI-4050,
quantitative RT-PCR analysis of pro-fibrotic markers was performed, demonstrating that PBI-4050 reduced collagen types I and
III, CTGF, MMP-2, and TIMP-1 gene expression in the liver, as well
as MCP-1, MMP2 and collagen type I gene expression in the WAT.
Moreover, adiponectin gene expression which was downregulated
in WAT of the HFD control group was significantly increased by
PBI-4050.
Conclusions: Taken together, these results suggest that PBI-4050
offers the potential as a novel therapy for non-alcoholic fatty liver
disease, obesity and associated metabolic syndrome.
THU-377
A novel farnesoid X receptor agonist: EDP-305, reduces fibrosis
progression in animal models of fibrosis
D.J. Erstad1, C.T. Farrar2, R. Masia3, D.D.S. Ferreira2, L. Wei1, J.-K. Choi2,
S. Ghoshal1, N. Rotile2, Y. Li4, M. Chau4, K.K. Tanabe1, Y.S. Or4,
P. Caravan2, L.-J. Jiang4, B.C. Fuchs1. 1Surgery, Massachusetts General
Hospital, Boston; 2Martinos Center, Massachusetts General Hospital,
Charlestown; 3Pathology, Massachusetts General Hospital, Boston;
4
Enanta Pharmaceuticals, Watertown, United States
E-mail: bfuchs@mgh.harvard.edu
Background and Aims: The aim of this study was to examine a novel
farnesoid X recepto (FXR) agonist, EDP-305, for its ability to reduce
fibrosis progression in two models: (i) a mouse model of NASH
induced with a choline-deficient, L-amino acid-defined, high-fat diet
consisting of 60 kcal% fat and 0.1% methionine by weight (CDAHFD);
and (ii) a rat model of PBC induced by bile duct ligation (BDL). The FXR
agonist obeticholic acid (OCA) was also tested as a control. We used a
novel gadolinium (Gd)-based magnetic resonance (MR) probe,
termed Gd-Hyd, that detects lysyl oxidase-mediated collagen crosslinking and the Type I collagen-targeted, Gd-based MR contrast agent
EP-3533 to monitor response in the CDAHFD model and BDL model,
respectively.
Methods: Male C57BL/6 were fed either CDAHFD or normal chow.
CDAHFD mice (n = 8 for each group) were treated with either vehicle
control, OCA 30 mpk, EDP-305 10 mpk, or EDP-305 30 mpk by oral
gavage daily starting at week 6 post diet. All mice were imaged with
Gd-Hyd at week 12 post diet on a 4.7T MR scanner. Male CD rats
underwent BDL or sham laparotomy. BDL rats (n = 8 for each group)
were treated with either vehicle control, OCA 10 mpk, OCA 30 mpk,
EDP-305 10 mpk, or EDP-305 30 mpk by oral gavage daily starting
on day 4 post BDL. Rats were imaged with EP-3533 on day 18 post BDL
on a clinical 1.5T scanner. Following imaging, liver tissue was
subjected to (i) morphometric scoring of fibrosis, (ii) analysis of
hydroxyproline (Hyp) content, and (iii) determination of COL1A1
mRNA expression.
Results: A significant decrease in fibrosis was seen at the higher EDP305 dose when assessed by morphometric quantification, Hyp, and
COL1A1 expression. Consistently, a significant decrease in molecular
imaging of collagen crosslinking was observed in CDAHFD mice that
received EDP-305 30 mpk (SNR = 0.06 ± 0.02 vs. 0.10 ± 0.03, p < 0.01).
Similarly, a significant decrease in fibrosis was seen in the BDL model
with the higher EDP-305 dose when assessed by morphometric
quantification, Hyp, and COL1A1 expression. In addition, a significant
decrease in molecular imaging of Type I collagen was observed in BDL
rats that received EDP-305 30 mpk (ΔR1 = 0.75 ± 0.19 s−1 vs. 0.99 ±
0.28 s−1, p < 0.01). By comparison, OCA increased fibrosis in both
models by all measurements.
Conclusions: EDP-305 reduced fibrosis progression in the mouse
CDAHFD and rat BDL models. Quantitative molecular imaging of
collagen crosslinking and Type I collagen are sensitive to changes in
fibrosis and could be used to non-invasively monitor response in
clinical trials.
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THU-378
Development of LMB763, a novel, orally bioavailable, clinical
farnesoid X receptor agonist for the treatment of non-alcoholic
steatohepatitis and hepatobiliary disorders
B. Laffitte1, B. Liu1, Y. Kim1, D. Bao1, J. Zoll1, X. Wu1, M. Badman2,
J. Nelson1, P. Rucker1, X. Liu1, D. Chianelli1, D. Tully3, J. Roland4,
V. Molteni1. 1Genomics Institute of the Novartis Research Foundation, La
Jolla; 2Novartis Institutes of BioMedical Research, Cambridge; 3Novartis
Institutes of BioMedical Research, Emeryville; 4COI Pharmaceuticals,
San Diego, United States
E-mail: prachiti.narvekar@novartis.com
Background and Aims: Farnesoid X receptor (FXR) regulates
various aspects of bile acid (BA) metabolism in the liver and
intestine. FXR agonists reduce steatosis, inflammation, and fibrosis,
thereby showing preclinical efficacy in animal models of nonalcoholic steatohepatitis (NASH) and cholestatic disorders. Clinical
efficacy of the BA-derived FXR agonist obeticholic acid (OCA) has
been confirmed in patients with primary biliary cholangitis (PBC)
and NASH; however, OCA use is associated with pruritus and
changes in cholesterol levels. Moreover, high doses of FXR agonists
are known to transiently increase alanine aminotransferase (ALT)
levels in humans. We aimed to develop a novel FXR agonist series
that may retain the positive attributes of OCA while limiting its
potential side effects.
Methods: A high throughput screen identified a novel class of
FXR agonists, which were optimized to yield LMB763. In vitro FXR
agonist activity of LMB763 was evaluated via an FXR biochemical coactivator interaction assay, a cell-based reporter gene assay, and
activation in primary hepatocytes. In vivo activity was investigated by
comparing FXR target gene expression in the liver and intestine of
rats treated with LMB763 vs OCA. Efficacy was tested in animal
models of alpha-naphthylisothiocyanate (ANIT)-induced cholestasis
and NASH.
Results: LMB763 showed potent FXR agonist activity in the FXR
biochemical (EC50, 6.75 nM) and reporter gene (EC50, 32 nM) assays.
Oral dosing in rats resulted in robust, dose-dependent regulation of
FXR target genes and increases in circulating FGF15 levels. In a rat
model of ANIT-induced cholestasis, LMB763 reduced liver damage
(ALT and aspartate aminotransferase levels decreased) and cholestasis (gamma glutamyltransferase, total and conjugated bilirubin,
and total BA levels improved). Histopathological features were
consistent with these findings; LMB763 reduced ANIT-induced
portal fibrosis, hepatocellular necrosis, and biliary hyperplasia. In a
mouse model of NASH, LMB763 reduced hepatic steatosis, inflammation, and fibrosis to a greater extent than OCA. Global gene
expression analysis revealed a pattern of increased expression of
hepatoprotective genes by LMB763.
Conclusions: LMB763 is a novel, orally available, clinical FXR agonist
with robust efficacy in reducing liver damage in animal models of
cholestasis and NASH. Based on these findings LMB763 has entered
clinical trials in patients with NASH.
THU-379
Kupffer cell populations share inflammatory tasks and outline a
shift in liver resident macrophage population during liver
inflammation
C. Mehrfeld1, C. Eckert1, H. Julich-Haertel1, S.K. Urban1, M. Kornek1,
F. Lammert1, V. Lukacs-Kornek1. 1Internal Medicine II, Saarland
University, Homburg, Germany
E-mail: cmehrfeld@gmail.com
Background and Aims: Kupffer cells (KCs) are embryonic derived
organ-resident macrophages of the liver and considered as key cell
population in the pathophysiology of multiple liver diseases. Several
reports suggested that KC population is heterogeneous, comprised of
several subsets differing in localization and shape. Despite the early
reports, a comprehensive analyzes of these subsets is missing.
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Therefore, we aimed to define the phenotypic and functional criteria
for KC subsets in steady state and during liver injury.
Methods: Liver injury was initiated either via methionin and choline
deficient diet (MCD) or via injection of heat-inactivated
Propionibacterium acnes (PA). KC subsets were analyzed via flow
cytometry and their functional capacities were determined.
Results: Two populations of KCs could be distinguished according
to their surface expression of CD26, ESAM and CD64. The ESAM+
population was superior in ROS production upon cellular stress
(mean fluorescence intensity CellROXGreen in ESAM+ 1083.3 ± 103,
ESAM− 672.67 ± 9, p < 0.05) while the ESAM− population was the
major source of TNF (with CpG: ESAM+ TNF+ KCs 2.71% ± 0.14 and
ESAM− TNF+ KCs 16.44% ± 1.62, p < 0.0005; with LPS: ESAM+ TNF+
KCs 2.56% ± 0.16 and ESAM− TNF+ KCs 11.71% ± 1.2; p < 0.0005) and
exhibited higher phagocytic capacity (ESAM+ E.coli + cells 4.94% ±
0.18 and ESAM− E. coli + cells 7.43% ± 0.31, p < 0.005). Importantly,
the abundance of both KC populations increased in established
granulomatous hepatitis (PA treatment day 8: ESAM+ 2.3 fold p <
0.05; ESAM− 2.3 fold p < 0.0005) while the changes were restricted
to the ESAM+ population in 5 wks MCD treatment. (ESAM+ 2.41
fold increase p < 0.0005; ESAM− 1.28 fold decrease p < 0.0005). In
parallel, the ratio of ESAM+/ESAM− cell populations was unaltered
in granulomatous hepatitis (da y8: PBS: 0.33 ± 0.063; PA: 0.31 ±
0.019, p > 0.05) and increased during MCD diet (ratio of the
ESAM+/ESAM− cells control: 0.15 ± 0.012, 1 wk MCD 0.22 ± 0.04, p <
0.05 and 5 wks MCD 0.49 ± 0.077, p < 0.0005), thus representing a
shift in KC subset distribution according to the increased oxidative
stress in MCD.
Conclusions: Our data demonstrate that liver resident macrophage
population harbors more than one subset that could be identified by a
specific combination of surface markers. In addition to the phenotypic differences, these subsets exhibited altered distribution during
inflammation that corresponded their contribution to liver inflammation. Studies were supported by the Alexander von Humboldt
Foundation – Sofja Kovalevskaja Award 2012 to VLK.
THU-380
The gut microbiome of lean patients with non-alcoholic
steatohepatitis: comparison with overweight/obese counterparts
and healthy subjects, correlation with dietary intake and liver
histology
S.M. Duarte1, J.T. Stefano1, L. Miele2, F.R. Ponziani2, M. Souza3,
L. Rodrigues1, F.G. Costa1, K. Toda1, D.F. Mazo1, E.C. Sabino3,
F.J. Carrilho1, A. Gasbarrini2, C.P. Oliveira1. 1Gastroenterology (LIM-07),
University of São Paulo School of Medicine, São Paulo, Brazil; 2Division of
Internal Medicine, Gastroenterology and Hepatology, Fondazione
Policlinico Universitario Agostino Gemelli Università Cattolica del Sacro
Cuore, Rome, Italy; 3Infectious Disease and Institute of Tropical Medicine,
University of São Paulo School of Medicine, São Paulo, Brazil
E-mail: cpm@usp.br
Background and Aims: The aim of the study was to compare the gut
microbiome from lean NASH patients versus overweight and obese
patients with or without NASH.
Methods: We performed a cross sectional study comprising biopsyproven patients with NASH (n = 9; 4 lean, 5 overweight, and 4 obese),
and 10 controls (5 lean and 5 obese). DNA was extracted from stool
samples and PCR amplification was performed using primers for the
V4 region of the 16S rRNA gene. The amplicons were sequenced using
Ion PGM Torrent platform and data analyzed using QIIME software.
The macronutrients consumption was analyzed by a 7-day food
record.
Results: According to the bacterial genus, NASH patients showed
marked differences in Faecalibacterium, Ruminococcus, Lactobacillus
and Bifidobacterium abundance compared to the control group. In
particular, lean NASH had a 3-fold lower abundance of
Faecalibacterium and Ruminococcus ( p = 0.004) while obese NASH
were enriched in Lactobacilli ( p = 0.002) and Bifidobacterium was
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reduced in overweight NASH ( p = 0.018). Lean NASH appeared similar
to controls in microbiome alpha diversity and different from
overweight and obese NASH ( p = 0.05). A fibrosis score higher or
equal than 2 was associated with increased abundance of Lactobacilli
( p = 0.0007). Lean NASH had a higher caloric and lipid intake than
overweight and obese NASH, however this was not associated with a
specific gut microbiome composition.
Conclusions: Our data show that lean NASH patients have a specific
microbiome composition compared to their overweight/obese
counterparts and healthy subjects. A fibrosis score higher or equal
than 2 but no single macronutrients intake was associated with fecal
gut microbiome composition.
THU-381
Influence of UCP3 gene polymorphisms on metabolic syndrome
and cardiovascular risk in patients with in non-alcoholic fatty
liver disease
K.S. Toda1, J.T. Stefano1, F.B. Costa1, A.M. Cavaleiro2, D.F. Mazo1,
F.J. Carrilho1, M.L. Correa-Giannella2, C.P. Oliveira1. 1Gastroenterology
(LIM-07); 2Endocrinology (LIM-25), University of São Paulo School of
Medicine, São Paulo, Brazil
E-mail: cpm@usp.br
Background and Aims: The uncoupling protein 3 (UCP3) gene
region has been associated with energy metabolism and metabolic
traits, as body mass index (BMI) changes and diabetes. The authors
aimed to evaluate the possible association between UCP3 gene
polymorphisms with non-alcoholic fatty liver disease (NAFLD),
metabolic syndrome (MS), and cardiovascular disease (CVD) risk.
Methods: A population of 239 patients with NAFLD was recruited in a
cross sectional study. Of these, 161 patients already had liver biopsy
and were tested for three non-synonymous single nucleotide
polymorphisms (SNPs) in the UCP3 gene rs11235972, rs3781907
and rs1726745 by the TaqMan method. Anthropometric, clinical and
laboratorial data were registered. Odds ratios (OR) with its 95%
confidence intervals (CI) were computed for the minor allele of each
SNP in a codominant or recessive model. Correction for multiple
comparisons due to multiple SNP testing took into account the
effective number of independent tests based on the degree of linkage
disequilibrium between SNPs. A value of p ≤ 0.02 was considered as
significant for genotype-related comparisons.
Results: NASH patients (n = 135) had the mean age of 56 ± 9.3, 54%,
was female and MS was present in 84.9%. Besides, NASH patients had
higher BMI ( p = 0.01) and insulin levels ( p = 0.02), as well as a higher
frequency of diabetes (p = 0.03) than NAFL patients. The T allele of
rs1726745 showed association with lower occurrence of MS (OR =
0.25, 95% CI: 0.08–0.75, p = 0.01) and lower values of aspartate amino
transferase (AST) (CC = 50.18 ± 4.96 vs. XT = 31.14 ± 3.48, p = 0.0008),
alanine amino transferase (ALT) (CC = 72.98 ± 7.29 vs XT = 44.43 ±
6.48, p < 0.0001) and triglycerides (TG) (CC = 214.12 ± 16.99 vs. XT =
160.24 ± 12.05, p = 0.01). In in the other hand, the rs3781907 and
rs1125972 polymorphisms were associated with lower values of
gamma glutamyl transferase (GGT) (AA = 90.67 ± 9.00 vs. XG = 56.98
± 11.00, p = 0.003 and GG = 85.47 ± 8.30 vs. XA = 56.54 ± 13.41, p =
0.005, respectively), although, no association was found with the
presence or absence of MS. No association was found between
genotype frequencies of UCP3 polymorphisms to predict NAFL or
NASH in liver biopsy.
Conclusions: The rs1726745 UCP3 gene polymorphism was associated with lower occurrence of MS and lower values of AST, ALT and
TG. The rs3781907 and rs11235972 UCP3 gene polymorphisms may
not be important determinants of MS in NAFLD patients, but showed
association with lower values of GGT. These factors may contribute to
reducing CVD risk in this population.

THU-382
Anti-steatotic effects in conjunction with lowering of PNPLA3
mRNA exerted by LXR inverse agonists in human hepatocytes and
in rodent models of non-alcoholic fatty liver disease
C. Kremoser1, E. Hambruch1, C. Gege1, U. Deuschle1, O. Kinzel1,
D.H. Krol1, M. Albers1, M. Birkel1. 1Phenex Pharmaceuticals AG,
Heidelberg, Germany
E-mail: claus.kremoser@phenex-pharma.com
Background and Aims: Activation of Liver X Receptor (LXR) in the
liver by potent, synthetic agonists is known to result in severe
steatosis and hypertriglyceridemia in various animal models but an
effective treatment of non-alcoholic fatty liver disease (NAFLD)
requires the opposite. Thus, we have designed and synthesized LXR
inverse agonists with the aim to inhibit LXRs pro-steatotic transcriptional activity. These compounds were used to demonstrate the
effects on LXR inhibition in human hepatocytes and in mouse and rat
models of NAFLD.
Methods: Compounds PX-L493 and PX-L603 were characterized in
cellular reporter assays as inverse agonists of LXRalpha and beta
[EC50 for LXR(α/β) in NCoR recruitment cellular assay = PX-L493
(5.3/1.4 nM); PX-L603 (966/326 nM)]. In human primary hepatocytes addition of LXR inverse agonists dose-dependently reduced
the hepatocyte lipid load. Furthermore, the PX compounds
demonstrated an inhibition of de novo lipogenesis in this cellular
model as evidenced by [1,2-13C]-acetate incorporation and mass
isotopomer distribution analysis (MIDA). For an in vivo NAFLD
model, Zucker (fa/fa) rats or C57 mice, were maintained on a high
fat diet with 1% cholesterol for two weeks. Thereafter, they were
either administered the PX-L603 or PX-L493 at 10 mg/kg or
vehicle for another 2 weeks (rats) or 4 weeks (mice) on the same
diet.
Results: Analysis of the hepatic lipid content yielded a significant
reduction of triglycerides and cholesterol in animals treated with PXL603 or PX-L493 compared to vehicle treatment. Gene expression
analysis of candidate genes in the liver by qRT-PCR showed that the
LXR compounds repressed known LXR target genes involved in fatty
acid synthesis, uptake, triglyceride storage or export such as Scd-1,
Fas, Angptl-4, Cd36. Of special note, treatment of C57 mice with PXL603 yielded a potent reduction of Pnpla3 mRNA, a gene that is
associated with human NASH. MCP-1 mRNA expression in liver is
significantly reduced pointing at anti-inflammatory effects in this
model.
Conclusions: We have demonstrated that reducing LXRs transcriptional activity in human hepatocytes or in the liver of Zucker (fa/fa)
rats or C57 mice by synthetic inverse agonists yields clear antisteatotic effects through multiple mechanisms such as prevention of
intestinal lipid uptake and inhibition of de novo lipogenesis. This
suggests that inhibition of the LXR pathway in the liver is a useful
novel approach for a pharmacotherapy of NAFLD.
THU-383
High fat diet related liver damage anticipates the appearance of
cardiac injury: the role of Klf15 and tafazzin
C. Porcu1, B. Barbaro1, L. Antonucci2, C. Viscomi2, C. Balsano1. 1Institute
of Biology and Molecular Pathology (IBPM) – CNR; 2Francesco Balsano
Foundation, Rome, Italy
E-mail: cristiana.porcu@live.it
Background and Aims: The real impact of High Fat Diet (HFD) on the
occurrence of Non-alcoholic Fatty Liver Disease NAFLD) and
cardiovascular damage is still not well defined. As well, the timing
and the molecular bases that link the onset of hepatic steatosis and its
progression toward the appearance of the cardiovascular damage are
not clear. The purpose of this study was to evaluate, in HFD fed mice
(a known model of steatosis) and in NAFLD patients, the correlation
between the modulation of some adipogenic genes expression and
the damage occurring in liver and heart.
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Methods: A panel of 84 adipogenic genes was analyzed in liver and
heart of mice fed with HFD for 3, 6 and 12 months, in biopsies and in
peripheral blood mononuclear cells (PBMC) from NAFLD patients
with or without hypertension.
Results: We highlighted a different timing in gene expression
profiling between liver and heart. In particular, the modulation
observed in livers from 3 months HFD-fed mice was appreciable in
the hearts only later. Gene expression profile from PBMCs of NAFLD
patients faithfully reflected what observed in biopsies and was
similar to that observed in 3 months HFD mice livers. Interestingly,
we observed a particular time modulation in liver and heart of
Krüppel-like factor 15 (Klf15) and Tafazzin genes and their protein
levels.
Conclusions: We experience the existence of a liver-heart axis,
indicating liver as the “primum movens” in inducing cardiovascular
damage related to HFD intake. The adipogenic gene expression
changes, in the heart, reflect those previously occurred in the liver of
HFD mice. We highlight Klf15 and Tafazzin genes as possible novel
biomarkers of liver damage progression as well as warning
biomarkers for the initial onset of cardiovascular damage.
Furthermore, we highlight that PBMCs might give the chance to be
used as a non invasive tool to follow the progression and the
consequences of high fat diet intake.
THU-384
Role of the intestinal vitamin D receptor in obesity, adipose tissue
inflammation and hepatic lipid accumulation
D. Jahn1, D. Dorbath1, A.-K. Schilling1, L. Gildein1, J. Schmitt1, D. Kraus2,
J.C. Fleet3, H.M. Hermanns1, A. Geier1. 1Division of Hepatology;
2
Division of Nephrology, University Hospital Würzburg (UKW),
Würzburg, Germany; 3Department of Nutrition Science, Purdue
University, West Lafayette, Indiana, United States
E-mail: jahn_d@ukw.de
Background and Aims: Hypovitaminosis D is frequently observed in
the obese population and in patients with non-alcoholic fatty liver
disease (NAFLD), resulting in suggestions for vitamin D supplementation as a potential therapeutic option. Most physiological effects of
vitamin D are mediated via the nuclear vitamin D receptor (VDR).
However, the pathomechanistic contribution of the vitamin D- VDR
axis to obesity and associated metabolic disorders is largely
unknown.
Methods: We analyzed the pathophysiological role of global and
intestinal VDR signaling in diet-induced obesity (DIO) using global
Vdr−/− mice and mice re-expressing an intestine-specific human
VDR transgene in the Vdr deficient background (Vdr−/− hTg).
Phenotyping was performed by histological examination of liver
and adipose tissue, gene expression analysis, measurement of serum/
fecal parameters and the analysis of lipoprotein lipase (LPL) activity in
adipose tissue.
Results: Vdr−/− mice were protected from DIO, hepatosteatosis and
metabolic inflammation in adipose tissue and liver in comparison to
control mice (Vdr+/−). Interestingly, this protection was less
pronounced in Vdr−/− hTg animals which showed increased weight
gain, adipose tissue inflammation and hepatic steatosis compared to
Vdr−/− animals. In the intestine, VDR-dependent differential regulation of genes involved in lipid metabolism could be detected. These
changes included an increased expression of the LPL-regulatory
factor angiopoietin-like 4 (Angptl4) in Vdr−/− mice. In line with these
differences in gene expression, VDR-dependent changes in adipose
tissue LPL activity and serum triglyceride levels were observable
among the different genotypes.
Conclusions: In conclusion, our study suggests the existence of a
VDR-mediated metabolic cross-talk between gut and adipose tissue,
which significantly contributes to systemic lipid homeostasis and the
development of obesity and associated metabolic inflammation. As a
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mechanistic explanation, our data suggest a VDR-dependent regulation of intestinal Angptl4 which, in turn, controls the uptake of
circulating lipids into peripheral organs such as adipose tissue. This
implicates a potential role of the intestinal VDR as a drug target for
the modulation of lipid metabolism in obesity and metabolic
disorders.
THU-385
NorUDCA improves liver injury and metabolic situation in mouse
models of obesity and steatosis
D. Steinacher1, T. Claudel1, J. Grießner2, E. Einwallner3,
M.C. Rühlemann4, O. Ronda5, F.-A. Heinsen4, T. Stojakovic6,
H. Scharnagl6, H.J. Verkade5, W.E. Haubensak2, M. Trauner1. 1Internal
Medicine III, Medical University of Vienna; 2Research Institute of
Molecular Pathology (IMP); 3Clinical Institute of Medical and Chemical
Laboratory Diagnostics, Medical University of Vienna, Vienna, Austria;
4
Institute of Clinical Molecular Biology, Christian-Albrechts-University
Kiel, Kiel, Germany; 5Faculty of Medical Sciences, Univeristy of
Groningen, Groningen, The Netherlands; 6Clinical Institute of Medical
and Chemical Laboratory Diagnostics, Medical University of Graz,
Graz, Austria
E-mail: daniel.steinacher@meduniwien.ac.at
Background and Aims: Bile acids have signaling functions and
regulate a variety of metabolic and inflammatory pathways.
Ursodeoxycholic acid (UDCA) is used as therapeutic drug in
humans, but showed only limited efficacy in NASH. NorUDCA is a
side-chained shortened UDCA derivative and improves liver damage
in mouse models of cholestasis, bile duct or parasitic injury. We
aimed to explore whether NorUDCA improves steatosis and other
features of metabolic syndrome in mouse models.
Methods: Ob/ob mice were fed 0.5% NorUDCA (ob/ob treatment n =
7) or chow (n = 7) diet for 6 weeks. WT mice received high-fat-diet for
29 weeks (HFD n = 7), HFD with 0.5% NorUDCA ( prevention n = 6), or
HFD for 22 weeks following 7 weeks of HFD with 0.5% NorUDCA
(rescue n = 6). Metabolic characterizations were achieved by metabolic cages, IPGTT and IPITT. Food, water intake and bodyweight were
recorded weekly. Serum biochemistry, liver histology, hepatic and
adipose tissue mRNA and protein expression of inflammatory, ERstress, lipid and glucose metabolism genes were analyzed. Fatty acid
profiling was performed from stool. Microbiome was analyzed by 16s
sequencing from cage and individual feces samples from two
different mouse houses.
Results: NorUDCA treatment reduced liver enzymes (ALT, AST, AP)
in prevention (−30%), rescue (−65%) and ob/ob treatment settings
(−60%). Prevention and rescue with NorUDCA under HFD reduced
bodyweight, whereas ob/ob treatment did not. Steatosis and
HOMA-IR were clearly reduced in prevention and rescue settings.
Prevention and ob/ob treatment with NorUDCA resulted in faster
glucose clearance. Prevention and rescue with NorUDCA under
HFD interfered with intestinal fat absorption as reflected by
increased free fatty acids (>16 mg/g faeces). Prevention, rescue and
ob/ob treatment with NorUDCA improved hepatic inflammation as
reflected by lower Mcp1 (−64%) and Tnfα (−43%) in liver. In
adipose tissue F4/80 expression was reduced in prevention (−93%)
and obob treatment (−35%). NorUDCA treatment reduced
Firmicutes and increased Bacteroidetes abundance. Bray-Curtis
plot showed similar effects of NorUDCA treatment on microbiome
in two different mouse houses and in HFD and ob/ob mouse
model.
Conclusions: NorUDCA reduced liver injury in a genetic and a dietary
fatty liver mouse model. Furthermore the inflammation and overall
metabolic improvement corresponded with changes in intestinal
microbiota. Therefore NorUDCA may be a new pharmacological
treatment option in fatty liver disease and clinical studies are
warranted.
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THU-386
Protective effect of quercetin treatment on HFD-induced
intestinal dysbiosis and barrier dysfunction in an in vivo model of
non-alcoholic fatty liver disease
D. Porras1, M.V. García-Mediavilla1,2, E. Nistal1,3, S. Martínez-Florez1,
S. Pisonero-Vaquero1, F. Jorquera2,3, J.L. Olcoz2,3, R. Jover2,4,
J. González-Gallego1,2, S. Sánchez-Campos1,2. 1Institute of Biomedicine
(IBIOMED), University of León, León; 2Centro de Investigación Biomédica
en Red de Enfermedades Hepáticas y Digestivas (CIBERehd), Instituto de
Salud Carlos III, Madrid; 3Department of Gastroenterology, Complejo
Asistencial Universitario de León, León; 4Experimental Hepatology Unit,
IIS Hospital La Fe, Valencia, Spain
E-mail: mvgarm@unileon.es
Background and Aims: Gut microbiota is involved in obesity,
metabolic syndrome and nonalcoholic fatty liver disease (NAFLD).
Quercetin may have the ability to modulate the intestinal microbiota
composition, suggesting therapeutic potential in NAFLD. The present
study aims to investigate the beneficial effect of quercetin treatment
on dysbiosis, intestinal barrier dysfunction and gut-liver axis
alteration in high-fat diet (HFD)-fed mice.
Methods: Gut bacterial communities were identified by pyrosequencing of the 16S rRNA extracted from caecal samples of C57BL/6J mice
fed with HFD supplemented with or without quercetin for 16 weeks.
Hepatic TLR-4-NF-κB signaling pathway activation, inflammasome
response, endoplasmic reticulum stress induction, as well as
intestinal barrier dysfunction were analyzed.
Results: Metagenomic studies revealed differences at phylum, class
and genus levels induced by HFD, leading to dysbiosis, characterized
by an increase in Firmicutes/Bacteroidetes ratio and in Gram-negative
bacteria and a lower concentration of the total bacteria. Quercetin
blocked gut microbiota imbalance, showing prebiotic capacity. At
genus level, we found a dramatically enhanced detection of
Helicobacter genus, which was reverted by quercetin treatment.
NAFLD severity correlated with dysbiosis markers, indicating a
microbiota-dependent individual metabolic phenotype. HFDinduced dysbiosis was associated whith impaired intestinal SCFAs
production (acetate: −32%, propionate: −21%, butyrate: −29%) and
barrier integrity (claudin1: −59%, occludin: −23%, IAP: −40%). HFDrelated endotoxemia was accompanied by TLR-4-NF-κB signaling
pathway activation (nuclear p65: +112%, cytosolic p65: −33%),
inflammasome response (NLRP3: +37%, caspase1: +64%) and endoplasmic reticulum stress (GRP78: +78%, CHOP: +101%). Treatment
with quercetin restored SCFAs production (acetate: +34%; propionate:
+27%; butyrate: +21%) and intestinal barrier function (claudin1:
+143%, occludin: +37%, IAP: +40%), reducing the activation of NF-κB
(nuclear p65: −47%, cytosolic p65: +24%), and inhibiting overexpression of inflammatory components (NLRP: −48%, caspase1:
−40%) and reticulum stress markers (GRP78: −37%, CHOP: −21%).
Conclusions: Our data support the role of dysbiosis in NAFLD
development, sustaining the suitability of quercetin as a therapeutic
approach for obesity-associated NAFLD. Supported by BFU201348141-R, LEU35U13/LE063U16 (JCyL y Fondo Europeo de Desarrollo
Regional (FEDER)) y GRS1428/A/16. CIBERehd is funded by ISCIII.
THU-387
Mitochondrial-shaping proteins as specific biomarkers to
distinguish alcohol from fat-induced liver toxicity
E. Palma1, A. Riva1, S. Mudan2, N. Manyakin2, D. Morrison2,
J. Caballeria3,4, G. Odena5, R. Bataller5, R. Williams1, S. Chokshi1.
1
Institute of Hepatology- Foundation for Liver Research; 2The London
̀ iques
Clinic, London, United Kingdom; 3Institut d’Investigacions Biomed
August Pi i Sunyer; 4Centro de Investigación Biomédica en Red de
Enfermedades Hepáticas y Digestivas, Barcelona, Spain; 5Division of
Gastroenterology and Hepatology, Departments of Medicine and
Nutrition, University of North Carolina at Chapel Hill, Chapel Hill,
United States
E-mail: E.Palma@researchinliver.org.uk

Background and Aims: Despite some common features (lipotoxicity,
oxidative stress) Alcoholic Liver Disease (ALD) and Non-Alcoholic
Liver Disease (NAFLD) differ in many clinical aspects and a clearer
understanding of their pathogenesis would improve their management. Hepatic mitochondrial alterations have been observed in both
conditions, however morphological enlargements (megamitochondria, MM) are typical of ALD but rarely associated with NAFLD. The
shape of mitochondria correlates with their function and adapts
rapidly to the needs of the cell with cycles of fusion (organelle
binding) and fission (fragmentation). These changes are strictly
regulated by the activity of the mitochondrial-shaping proteins
(MSP). Our aim is to elucidate the role of mitochondrial dynamics,
shape and MSP in ALD/NAFLD in order to identify early disease
specific markers.
Methods: Human precision cut liver slices and VL-17A cells ( positive
for ADH/CYP2E1) were cultured with ethanol (EtOH) and/or oleic/
linoleic acid (FFA), to induce hepatotoxicity. Post-treatment cell
viability, intracellular fat accumulation and mitochondrial functionality were evaluated and changes in the mitochondrial shape were
assessed by confocal and electron microscopy. MSP protein or gene
expression was analysed in our models and in liver biopsies from
patients with ALD (15) or different stages of NAFLD (32) and
compared to healthy lean (14) or obese (27) controls.
Results: The toxic effect of EtOH/FFA was confirmed by an increase in
the percentage of apoptosis or a reduction in ATP levels. The two
insults induced a very different mitochondrial phenotype, as well as
differential intracellular fat accumulation. Fat was associated with a
more pronounced toxicity and mitochondrial dysfunction, while
EtOH showed a moderate effect. With EtOH exposure, the surviving
cells showed a dramatically increased proportion of MM which were
not present in FFA cultures. Moreover, changes in MSP involved in
mitochondrial fragmentation were observed only in ALD, but not in
NAFLD patients.
Conclusions: In conclusion, we demonstrate that hepatotoxic agents
such as EtOH or fat affect the mitochondrial dynamics and MSP
expression differently. In particular, we show MM formation in
hepatocytes as a specific response to EtOH, but not to fat insult.
Finally, we suggest the use of MSP involved in mitochondrial fission
as disease-specific biomarkers potentially discriminating between
ALD and NAFLD.
THU-388
Hypoxia-inducible factor 2alpha drives the progression of
experimental non-alcoholic fatty liver disease by stimulating
hepatocyte production of histidine rich glycoprotein
E. Morello1, S. Sutti2, B. Foglia1, S. Cannito1, E. Novo1, C. Bocca1,
S. Bruzzì3, E. Bugianesi2, E. Albano3, M. Parola1. 1Dept. Clinical and
Biological Sciences; 2Dept. Medical Sciences, University of Torino, Torino;
3
Dep. Health Sciences, A. Avogadro University, Novara, Italy
E-mail: maurizio.parola@unito.it
Background and Aims: Hypoxia and hypoxia inducible factors (HIFs)
are believed to significantly affect fibrogenic progression of chronic
liver diseases (CLD). Recently, we showed that HIF-2alpha expression
is up-regulated in parenchymal cells in either experimental or human
non-alcoholic fatty liver disease (NAFLD) and contributes in sustaining liver fibrogenesis in the methionine/choline-deficient (MCD) diet
model of NAFLD. In the present study, we provide further insides in
the mechanisms by which HIF-2alpha promotes the progression of
experimental NAFLD.
Methods: NAFLD was induced by feeding mice with hepatocytespecific conditional deletion of HIF-2alpha (HIF-2alpha fl/fl/Alb-Cre
mice) and control littermates with MCD and choline-deficient Lamino acid refined (CDAA) diets. In vitro studies have been performed
using HepG2 cells overexpressing HIF-2alpha.
Results: In both the dietary models of NAFLD hepatocyte deletion
of HIF-2 alpha resulted in: (i) a decrease in fatty liver and
parenchymal necrosis; (ii) amelioration in lobular inflammation
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and in the hepatic expression of pro-inflammatory cyto/chemokines (TNF, IL-12, CCL2, CXCL10); (iii) a significant decrease in the
expression of pro-fibrogenic genes (collagen 1A1, TGF-beta1,
alphaSMA) as well as in extracellular matrix deposition (Sirius
Red staining) and in the number of activated myofibroblasts. Such
an improvement in NAFLD evolution in HIF-2α deficient mice was
associated with a selective lowering of the hepatic production of
Histidine-Rich Glycoprotein (HRGP), a hepatocyte-derived protein
recently implicated in sustaining macrophage M1 activation.
Accordingly, flow cytometry showed a decreased production of IL12 by macrophages isolated from HIF-2alpha fl/fl/Alb-Cre mice
receiving the MCD diet. Furthermore, in vitro experiments
confirmed that up-regulation of HIF-2alpha resulted in enhanced
HRGP expression by HepG2 cells.
Conclusions: These results indicate that activation of HIF-2alpha in
hepatocytes stimulates the progression of experimental NAFLD
through the up-regulation of HRGP production.
THU-389
Early increase in ammonia is a feature of non-alcoholic fatty liver
disease and the ammonia lowering drug, ornithine phenylacetate
(OCR-002) prevents progression of fibrosis in a rodent model
F. De Chiara1, A. Habtension1, N. Davies1, F. Andreola1, K. Rombouts1,
N. Arias1, K.L. Thomsen2, R. Jalan1. 1Institute of Liver and Digestive
Health (UCL), London, United Kingdom; 2Department of Hepatology and
Gastroenterology, Aarhus University Hospital, Aarhus, Denmark
E-mail: francesco.chiara@ucl.ac.uk
Background and Aims: Fibrosis is a key driver of increased mortality
of patients with Non-Alcoholic Fatty Liver disease (NAFLD). Hepatic
stellate cells (HSCs) are key cells involved in the development of
fibrosis and its progression. Hyperammonemia provoked activation
of human HSCs in vitro and in vivo, which was reduced upon
Ornithine Phenylacetate (OCR002) administration. In models of
experimental NASH, gene and protein expression of the mitochondrial urea cycle enzyme ornithine transcarbamylase (OTC) is reduced
significantly, resulting in hyperammonemia. As hyperammonemiainduced activation of HSCs may favor the progression of NASH,
ammonia lowering may represent a novel therapeutic target in NASH.
The aim of this study was to determine whether administration of
OCR002, an ammonia lowering agent, might reduce progression of
NAFLD and severity of fibrosis.
Methods: Male Sprague Dawley rats (n = 10/group) were subdivided
into 5 different groups and fed either with diet enriched High Fat and
High Cholesterol (HFHC diet), isocaloric diet (IC diet without high fat
and cholesterol content), HFHC/IC plus OCR002 (12.81 gr/100 gr of
diet) and normal chow up to 16 weeks. Biochemical parameters and
histological staining such as H&E and Sirius red were employed for
detection of changes in hepatic architecture and collagen accumulation respectively. Levels of phenylacetylglycine (PAG) and phenylacetylglutamine (PAGN) in urine were assessed by HLPC. OTC
enzyme activity was quantified to assess the functional capacity of
ureagenesis.
Results: All the groups treated with OCR002 showed high levels of PG
and PAGN in the urine. Furthermore, HFHC fed rats showed increased
blood level of cholesterol, triglycerides, ALT and AST and a significant
increase in ammonia (P 0.05), when compared to normal chow fed
rats, which was associated with decreased OTC activity at 4, 10 and 16
(50, 47, 43%) weeks. H&E staining showed massive lipid accumulation
of HFHC-fed rats as well as collagen accumulation. On the other hand,
IC-fed rats displayed massive lipid accumulation in absence of
fibrosis. HFHC fed rats treated with OCR002 showed a substantial
reduction in hepatic collagen accumulation, liver size and lipid
content compared with HFHC fed rats (Figure 1).
Conclusions: The data demonstrates for the first time that administration of the ammonia lowering drug OCR002 significantly reduces
progression of fibrosis in a rodent model of NAFLD rats highlighting a
novel strategy for the treatment of NAFLD/NASH patients.
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THU-390
Hepatic expression of lysosomal acid lipase is reduced in nonalcoholic fatty liver disease and inversely associated with the
degree of microvescicular steatosis, impairment of the autophagic
process and NAFLD activity score
U. Vespasiani-Gentilucci1, F. Valentini1,2, S. Carotti2, F. Vorini1,
M. Zingariello2, M. Francesconi2, G. Galati1, P. Gallo1, A. De Vincentis1,
C. Dell’Unto1, S. Morini2, A. Picardi1. 1Unit of Internal Medicine and
Hepatology; 2Unit of Microscopic and Ultrastructural Anatomy,
Università Campus Bio-Medico di Roma, Rome, Italy
E-mail: franzvalentini@gmail.com
Background and Aims: Lysosomal Acid Lipase (LAL) is the enzyme
responsible for breakdown of neutral lipids in hepatocytes. LAL works
inside lysosomes, which are central in the autophagic process
responsible for hepatic fat catabolism. Genetically-determined LAL
deficiency (Cholesteryl Ester Storage Disease –CESD- and Wolman
disease –WD) is characterized by lysosomal impairment (lipolysosomes), and consequent microvescicular steatosis. Recently, acquired
reductions of peripheral LAL activity have been described in patients
with NAFLD. We aimed to determine the hepatic expression of LAL in
a population of NAFLD patients and to verify its association with
hepatic phenotype and the expression of autophagic markers.
Methods: Liver biopsy samples from 105 subjects, 82 NAFLD patients
and 23 controls ( peritumoral healthy liver), were studied. NAFLD
grading and staging were assessed according NAFLD activity score
(NAS) and Brunt’s criteria, respectively. Expression of LAL, p62
(marker of autophagic impairment) and LAMP1 (lysosomal marker)
were analyzed by immunohistochemistry. LAL and p62 expression
was classified according to specific scores (LALs and p62s), while
LAMP1 positivity was used to recognize and count lipolysosomes and
lipid-loaded Kupffer cells (KCs).
Results: Hepatic LAL expression was reduced in NAFLD patients with
respect to controls [LALs 2.4 (1.8–3.1) vs. 3 (3.0–3.0), p < 0.001). In the
NAFLD group, the expression of LAL was reduced in patients with
≥25% with respect to those with < 25% of microvescicular steatosis
[2.4 (2.3–2.5) vs. 2.7 (2.6–2.8), p < 0.01], and inversely correlated with
NAS (r = −0.52; p < 0.001), while it was not significantly associated
with fibrosis (r = −0.15, p = 0.2). Conversely, p62 expression was
directly correlated with NAS (r = 0.26; p = 0.03), and fibrosis (r = 0.47;
p < 0.001). Actually, an inverse correlation was observed between LAL
and p62 expression (r = −0.48; p < 0.001). By immunohistochemistry
for LAMP1, lipolysosomes and lipid-loaded KCs were identified, and
the number of both inversely correlated with LAL expression (r =
−0.35; p = 0.01; r = −0.41; p < 0.01, respectively).
Conclusions: The present results are the first to suggest that hepatic
LAL expression is reduced in NAFLD patients and associated with
some features of CESD and WD (microvescicular steatosis, lipolysosomes, lipid-loaded KCs), autophagic impairment ( p62) and NAFLD
activity (NAS).
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THU-391
IVA337, a pan-ppar agonist, reduces non-alcoholic steatohepatitis
feature and inhibits the inflammasome in murin models of nonalcoholic steatohepatitis
G. Wettstein1, L. Poekes2, F. Oakley3, P. Faye1, J.-M. Luccarini1,
P. Broqua1, J.-L. Junien1, D. Mann3, I. Leclercq2, I. Konstantinova1.
1
Inventiva, Daix, France; 2Pôle d’Hépato-gastro-entérologie (GAEN),
Université Catholique de Louvain, Bruxelles, Belgium; 3Medical School,
Newcastle University, Newcastle, United Kingdom
E-mail: guillaume.wettstein@inventivapharma.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
complex liver pathology starting from simple hepatocellular steatosis
to Non-alcoholic steatohepatitis (NASH), fibrosis and ultimately
cirrhosis. We have already reported that IVA337, a well-balanced
pan-PPAR agonist, currently in phase 2b, prevents Methionine
Choline Deficient (MCD) diet-induced steatosis, inflammation and
fibrotic genes expression and reduces body weight, serum triglycerides, adiposity index and insulin resistance in a Diet Induced Obesity
(DIO) model. IVA337 also prevented and reversed fibrosis in a CCl4
model. We here report the effects of IVA337 in the Alsm1 deficient foz/
foz mice under High Fat Diet (HFD), a model reproducing the natural
history of NASH in human. This model is characterized by a strong
weight gain, insulin resistance, dyslipidemia leading to steatosis,
inflammation, ballooning and moderate fibrosis. We here also report
in these two mechanistically distinct animal models of MCD and foz/
foz the effect of IVA337 on the inflammasome, a key player in NASH.
Methods: Foz/foz mice received HFD for 6 weeks to initiate NASH
pathology and were kept under HFD alone or in combination with
IVA337 for another 6 weeks. C57bl/6 mice were fed for 3 weeks with
MCD diet and simultaneously treated with IVA337. Besides biological
and histology markers, gene expression analysis was performed on
liver lysate of these two experiments.
Results: After 6 weeks of HFD, foz/foz mice developed obesity and
Insulin-resistance. IVA337 quickly and fully normalized fasting blood
glucose, the HOMA index and glucose excursions during an OGTT.
IVA337 dose dependently reduced steatosis, inflammation, ballooning and the NAS score. IVA337 also reduced steatosis and inflammation in the MCD model. In both models, IVA337 produced a strong
activation of CPT1 and CPT2 and powerfully inhibited NLRP3, ASC and
Caspase1 gene expression.
Conclusions: These finding demonstrate that IVA337 inhibits the
development of NASH through the normalization of different
metabolic parameters such as Insulin-resistance but also through
activation of β-oxidation and inhibition of the inflammasome known
to be a trigger of liver inflammation and fibrosis.

Genetic and pediatric liver diseases
THU-393
Liver iron concentration in patients referred for
hyperferritinemia: multicenter analysis of the different groups
according to HFE mutations and transferrin saturation index,
prediction of liver iron overload in Southern Europe
L. Zubiaurre1, A. Castiella1, E. Zapata1, I. Urreta2, P. Otazua3,
J.M. Alustiza4, D. De Juan5, E. Salvador4, G. Letamendi6,
B. Arrizabalaga7, A. Iribarren1, J.I. Emparanza2 and Burnia Working
Group. 1Gastroenterology, Mendaro Hospital, Mendaro; 2Clinical
Epidemiology, Donostia Universitary Hospital, Donostia;
3
Gastroenterology, Mondragon Hospital, Mondragon; 4Radiology, Osatek
Donostia; 5Immunology, Donostia Universitary Hospital, Donostia;
6
Hematology, Galdakao Hospital, Galdakao; 7Hematology, Hospital de
Cruces, Baracaldo, Spain
E-mail: agustincastiella@yahoo.es

Background and Aims: To study the relevance of HFE mutations and
transferrin saturation index (TSI) in determining liver iron concentration (LIC) of hyperferritinemia (HF) patients attending the
outpatient clinic at 6 hospitals in the Basque country. In a previous
study from our group, in a secondary hospital, we did not found
differences in the LIC of the different groups, and we can not predict
liver iron overload with HF with HFE mutations and TSI values alone.
But we did not have C282Y/C282Y patients in the series.
Methods: Prospective study of 312 consecutive patients with HF.
Olynyk et al. described three different groups according to HFE
mutations and TSI (Group A: no predisposing mutations (PM) for HH
and TSI > 45%, Group B: PM for HH: C282Y/C282Y; C282Y/H63D, and
TSI > 45%; H63D/H63D: C282Y/C282Y; C282Y/H63D, H63D/H63D,
and TSI > 45%; Group C: no PM for HH and normal TSI). (Group D: PM
and normal TSI). In the Basque country, hereditary hemochromatosis
(HH) predisposing mutations differ, with relevance of the H63D/
H63D mutation. The LIC was measured by MRI.
Results: In all the patients HFE study was available: C282Y/C282Y 14
(4.49%); C282Y/H63D 25 (8.01%); H63D/H63D 47 (15.06%); H63D/wt
99 (31.73%); wt/wt 98 (31.41%); C282Y/S65C 1 (0.32%); H63D/S65C 2
(0.64%); C282Y/wt 16 (5.13%); S65C/wt 10 (3.21%). LIC was obtained
from all the patients by MR. Mean age: 55 ± 13.5, 272 men and 40
women. Group A: 54, Group B: 32 Group C:160. Group D: 54. The mean
LIC in Group A: 37.21 ± 27.89, group B: 70.53 ± 58.67, group C: 35.23 ±
22.62. Group D: 42.67 ± 22.98. We compared the LIC mean values of
the 4 groups (bonferroni) with significant differences ( p = 0.0000).
Conclusions: The LIC in different groups of patients referred for HF
are significativelly different with different predisposition to HH.
THU-394
Genotypic-phenotypic profile of Wilson disease patients in
Lebanon: comparison with regional Arab countries
A.K. El Haddad1, J. Usta2, M. Jomaa2, M. Katerji2, K. Barada1. 1Internal
Medicine, American University of Beirut Medical Center; 2Department of
Biochemistry and MolecularGenetics, American University of Beirut,
Beirut, Lebanon
E-mail: ae59@aub.edu.lb
Background and Aims: Wilson disease (WD) is an autosomal
recessive disorder of copper metabolism, caused by mutations in
the ATP7B gene. It is uniformly fatal if left untreated and may be
difficult to diagnose on clinical grounds alone. Hence, genetic testing
may be required to establish a diagnosis. The aims of our study were
to determine the predominant WD mutations in Lebanon and
regional Arab countries, as well as their phenotypic associations.
Methods: The complete clinical profile of 36 WD patients diagnosed
at the American University of Beirut Medical Center was studied and
their mutations were determined by molecular testing. We also
reviewed the literature on common mutations in regional Arab
countries, along with their phenotypic profile and compared them to
our findings.
Results: In Lebanon, 83% of patients were homozygous for the
disease causing mutation and 75% belonged to extended consanguineous families. Pure hepatic phenotype was predominant and was
found in 28% of patients. Furthermore, 84% of patients, including
those who were asymptomatic, had evidence of some hepatic
dysfunction. Pure neurologic phenotype affected only 12.5% of
patients. Sequencing of ATP7B revealed nine different disease
causing mutations in 70 chromosomes. H1069Q, the most common
mutation worldwide, was not present in Lebanon. However, mutations in the conserved ATP hinge region in exon 18 were present in
23% of patients, belonging to four unrelated WD families and
constituting a possible mutational hot spot.
The number of studies on WD from neighboring Arab countries
was small. Homozygosity reached more than 50% in patients from
Egypt and Saudi Arabia, and 36–88% of patients belonged to
consanguineous families. We found a great deal of genetic heterogeneity with no common or population specific mutation. The

Journal of Hepatology 2017 vol. 66 | S95–S332

S171

POSTER PRESENTATIONS
predominant phenotype in Egypt and Saudi Arabia was also hepatic
and occurred in 25–84% of patients.
Conclusions: Our findings reflect the extensive ethnic diversity of
people in this part of the world, and argue against the presence of a
founder gene. In order to improve the pickup rate of WD in Lebanon
and the region, we recommend clinical screening of all family
members of index patients, as well as genetic testing for the index
mutation. On the other hand, for patients with unexplained hepatic
dysfunction and no family history of WD, clinical screening should be
offered, and whenever needed, genetic testing looking for mutations
in all 21 exons of ATP7B.
THU-395
Liver iron overload within a UK based population by sex
A.G. Mckay1, H.R. Wilman1, M. Kelly1, S. Kin1, M. Phillips1, A. Jandor1,
J. Bell2, L. Thomas2, M. Milanesi1, S. Neubauer1,3, R. Banerjee1.
1
Perspectum Diagnostics Ltd, Oxford; 2Department of Life Sciences,
University of Westminster, London; 3Radcliffe Department of Medicine,
University of Oxford, Oxford, United Kingdom
E-mail: andy.mckay@perspectum-diagnostics.com
Background and Aims: Estimates of iron-overload, the most
common cause of which is haemochromatosis, have been lacking
within the UK population. As iron overload is treatable with
venesection and/or chelation, early identification has clear utility.
Long term consequences of untreated hepatic iron overload/haemochromatosis include cirrhosis, hepatocellular cancer and heart failure.
To define the epidemiology of iron overload, we studied 5353
volunteers between the ages of 40 and 73 (Mean = 61 years) as part of
the UK Biobank project.
Methods: Individuals were scanned using a high-throughput
abdominal MRI protocol which included the T2* Dixon method in
LiverMultiScan to measure hepatic iron content. Results were
collated, and analysed for population spread for the whole population, and then females and males separately.
Results: The highest recorded iron load was 5.01 mg/g, with the
lowest 0.84 mg/g. The 1st quartile was 1.15 mg/g, with the 3rd quartile
being 1.42 mg/g. The median was 1.27 mg. 261 (4.9%) had iron
overload (>1.8 mg/g), while 65 (1.2%) had severe iron overload
(>2.5 mg/g). Results by sex are shown in the table below.

Conclusions: The prevalence of hepatic iron overload in the UK is
significant. The proportion is higher amongst males, as expected, due
to menstrual protection. Due to the many conditions and symptoms
associated with iron overload, including its role as confounder in
other liver related conditions, haemochromatosis should merit more
multidisciplinary research to enable early detection and preventative
treatment.
THU-396
Simultaneous non-invasive assessment of liver injury and body
composition in alpha1-antitrypsin deficiency
A. Arslanow1, M.C. Reichert1, S. Gatter1, S. Fähndrich2, R. Bals2,
K. Hamesch3, P. Strnad3, C. Trautwein3, F. Lammert1. 1Department of
Internal Medicine II; 2Department of Internal Medicine V, Saarland
University Medical Center, Homburg; 3Department of Internal Medicine
III, University Hospital Aachen, Aachen, Germany
E-mail: anita.arslanow@uks.eu
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Background and Aims: Alpha1-antitrypsin (A1AT) deficiency is
caused by mutations in the SERPINA1 gene, predisposing to the
development of chronic obstructive airway disease and liver injury,
which is associated with altered body composition and malnutrition.
The aim of this pilot study was to assess body composition and liver
injury non-invasively in patients with A1AT deficiency, using
combined transient elastography (TE) and bioelectric impedance
analysis (BIA).
Methods: In total 19 patients carrying A1AT variants (genotypes 7
PiZZ, 5 PiMZ, 7 others) were recruited, and data was compared to 28
healthy controls. None of the patients had significant alcohol
consumption. All participants were screened for liver stiffness (LS)
and controlled attenuation parameter (CAP) using TE, and body
composition with BIA and the Malnutrition Universal Screening Tool
(MUST) score.
Results: Compared to healthy controls, we found signs of mild liver
injury in carriers of variant A1AT: CAP (220 vs. 176 dB/m), LS (5.5. vs.
4.0 kPa), ALT (26 vs. 21 U/l), and GGT (25 vs. 17 U/l; all p ≤ 0.003).
Simultaneously, patients had a less favourable body composition
regarding BMI (26.5 vs. 21.7 kg/m2), waist circumference (97 vs.
73 cm) as well as body and visceral fat mass (39.3 vs. 24.3% and 2.3 vs.
0.7 L; all p ≤ 0.001). Phase angle (PA) did not differ (5.3 vs. 5.1°).
Among the patients with A1AT deficiency, 21% presented with TE
measurements suggesting advanced hepatic fibrosis (≥7.65 kPa), 37%
with steatosis (≥238 dB/m), and 11% with cirrhosis (≥20.6 kPa).
According to MUST score, the risk of malnutrition was low in 95% and
moderate in 5% of the patients. A trend towards lower BMI, fat mass
and PA as well as higher CAP, LS and aminotransferases was observed
in PiZZ compared to PiMZ and PiSZ carriers; a deterioration of
parameters were detected advancing from PiMZ to PiSZ to PiZZ
genotype.
Conclusions: A1AT deficiency patients present with both impaired
body composition and liver function tests. A third of the patients
display abnormal TE measurements, indicating steatosis or advanced
fibrosis. Simultaneous monitoring of liver and body fat composition
and malnutrition is of importance and can be carried out by BIA and
TE in a non-invasive manner, pointing to the feasibility of larger
cohort studies.
THU-397
Age-dependent glycosylation of the sodium taurocholate cotransporte polypeptide: from neonates to adult human primary
hepatocytes
C. Sargiacomo1, M. Najimi1, E. Sokal1. 1Pediatric Hepatology and Cell
Therapy, Université Catholique de Louvain, Bruxelles, Belgium
E-mail: millosa83@gmail.com
Background and Aims: The sodium taurocholate cotransporter
polypeptide (NTCP) is the major hepatobiliary transporter responsible for bile acids portal vein re-uptake in hepatocytes. In humans,
NTCP ontogeny has not been sufficiently investigated because of
limited access to human tissue. Based on rodent models, NTCP
glycosylation requires four weeks to be completed (Hardikar et al.,
1995; Gao et al., 2004). Therefore, the aim of this study was to
examine in humans the maturational profile of NTCP glycosylation
levels from birth up to adulthood.
Methods: Adult and neonatal primary human hepatocytes (PHH)
were obtained from UCL-St Luc biobank with ethical consent for
research purposes. PHH were isolated by a one stage collagenase
perfusion and cryopreserved in liquid nitrogen (Ref ). Donors were
selected and approved by the medical ethical committee of our
institution. Two groups of PHH were established: PHH donors
younger than 1 year old were considered as early infants, whereas,
PHH donors older than 1 years were considered as mature
hepatocytes. The two groups were tested for NTCP transcriptional,
translational and glycosylation age-dependent modulation levels by
RT-qPCR and SDS-PAGE analysis. Characterization of NTCP glycosylation bands was conducted with PNGase F de-glycosylation treatment.
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Results: As a result, we show that NTCP mature complex-glycosylated
form (55 kDa) was significantly increased in an age-dependent
manners as compared to non-glycosylated NTCP (38 kDa) approximately at one year of age, whereas, NTCP mRNA and native
protein levels were not significantly regulated, but had a slight
tendency to increase with age. The complete deglycosylation of
NTCP allowed us to then quantify the amount of de-glycosylated
NTCP that shift at 38 kDa band. Here we show that NTCP 38 kDa band
in adults was significantly increased by PNGase F treatment as
compared to non treated, whereas in infants, no significant difference
was shown.

note, five out of seven genes were associated with a predominantly
extracellular co-chaperoning. Furthermore, two genes of the
unfolded protein response (UPR) indicated to be significantly
altered (fold change > ± 5) in preliminary experiments comparing a
presymptomatic with a symptomatic patient. A high correlation
between the level of PQC gene and TTR mRNA expression was
observed in five out of seven genes suggesting that the expression of
variant TTR in hepatic cells induced specific chaperone expression.
Conclusions: Our data suggest that HLCs derived from FAP patients
are an excellent model to study patient-specific disease mechanisms,
including the role and mutual dependence of the protein quality
control system that modulates TTR expression in the liver of FAP
patients.
THU-399
Dual proteotoxic stress promotes liver tumorigenesis via
autophagy overload and activation of p62-mTOR-Nrf2 axis
D. Kuscuoglu1, K. Wenzel1, K. Levada1, G.K. Ensari1, N.G. Schwarzl2,
J. Haybaeck2, K. Hittatiya3, H.-P. Fischer3, C. Trautwein1, P. Strnad1.
1
Department of Medicine III, RWTH University Hospital, Aachen,
Germany; 2Institute of Pathology, University Hospital Graz, Graz, Austria;
3
Institute of Pathology, University Hospital Bonn, Bonn, Germany
E-mail: denizkuscuoglu@gmail.com

Conclusions: In conclusion, our data suggests that in human
neonates, NTCP complex-glycosylation maturation process requires
several months to up to one year to be completed, whereas,
trascriptional and translational profiles were less influenced by age.
THU-398
Induced pluripotent stem cell-derived hepatocyte-like cells for
study of the TTR protein quality control system
C. Niemietz1, L. Fleischhauer1, V. Sauer1, S. Guttmann1, S.R. Groba1,
A. Zibert1, H.H.-J. Schmidt1. 1Klinik für Transplantationsmedizin,
Universitätsklinikum Münster, Münster, Germany
E-mail: christoph.niemietz@ukmuenster.de
Background and Aims: Familial amyloid polyneuropathy (FAP) is
caused by mutations in the transthyretin (TTR) gene which leads to
severe disease. Recently, several genes of the protein quality control
system (PQC) were implicated to be associated with FAP. Previous
findings on the PQC mostly involved ectopic TTR expression in
commercial cell lines. The genuine genetic background of FAP
patients was not assessed in these studies. Since the majority
(>95%) of TTR is synthesized by the hepatocyte, analysis of the genes
involved in PQC in primary patient-derived cells seems mandatory. In
this work, we took advantage of induced pluripotent stem cellderived hepatocyte-like cells (HLCs) derived from FAP patients to
study major genes of the PQC.
Methods: HLCs were differentiated from induced pluripotent
stem cells (iPSCs) which were generated by plasmid transfection of
urine-derived cells derived from FAP patients and healthy individuals. Plasmids resulted in transient expression of factors Sox2, Oct3/
4, Klf4 and c-myc which induced pluripotency. The hepatic character
of HLCs was assessed by functional analysis, gene expression
profiling, and immunostainings. qRT-PCR was used to analyse gene
expression. Protein expression was determined by Western blot and
ELISA.
Results: HLCs derived from FAP patients showed high expression of
hepatic markers, like albumin and transferrin. TTR mRNA expression
in HLCs was almost identical to primary human hepatocytes. 45
genes related to PQC were analysed. Out of these, seven genes showed
significant alteration of mRNA levels in at least two FAP patients
derived HLCs as compared to healthy controls (fold change > ± 5). Of

Background and Aims: Liver constitutes a major protein
secreting organ and because of that, accumulation of secretory
proteins in the endoplasmatic reticulum (ER) constitutes a hallmark
of multiple liver disorders. Among them, aggregation of mutated α1antitrypsin (AAT) termed as PiZ is a characteristic feature of AAT
deficiency, whereas retention of hepatitis B surface protein (HBs) is
found in chronic hepatitis B infection. We studied the interaction of
both proteotoxic stresses via crossbreeding of PiZ and HBs overexpressing animals.
Methods: Mouse and human livers with combined PiZ/HBs
retention were evaluated by quantitative RT-PCR, immunoblotting,
histological/immunological staining and biochemical assays. p62containing aggregates were isolated via MACS. Crossbreeding of PiZ
mice with CHOP knockouts analysed the role of CHOP in proteotoxic
injury.
Results: Both in human and the mice, PiZ and HBs inclusions
displayed a non-overlapping pattern. HBs-PiZ mice developed
normally, but had a significantly stronger liver injury. In 10 months
old animals, PiZ-HBs mice exhibited more pronounced dysplastic
changes, liver fibrosis and higher hepatocyte proliferation. At 14
months of age, double transgenic animals developed larger tumor
nodules and a higher tumor load. Analysis of 16 gene expression
signature revealed a more aggressive tumor subtype in HBs-PiZ mice
evidenced by down-regulation of Cyp2e1, Aqp9, Apoc4 and C1s. As
the presumable drivers of liver phenotype, HBs-PiZ animals exhibited
a marked accumulation of the autophagy adaptor protein p62
specifically in the protein overloaded hepatocytes. Autophagic
overload was accompanied by increased hepatic steatosis. An
activation of p62-mTOR axis with increased pmTORS2448 and
p4EBP1 levels was detected. p62 MACS uncovered a precipitation of
otherwise soluble HBs and accumulation of ubiquitinated proteins in
the double-transgenic animals, but not in HBs mice. As a result of
increased proteotoxic stress, an accumulation of reactive oxygen
species and an activation of Nrf2 signaling was detected. NF-kB
activation along with strong CHOP overexpression suggested an
activation of ER overload response. However, this response is likely
not of major pathogenic relevance, since the ablation of CHOP did not
alter the liver phenotype of 19 months old PiZ mice.
Conclusions: Our results demonstrate that a combined accumulation
of PiZ and HBs accelerates the development of liver injury due to
autophagy overload with subsequent activation of p62-mTOR-Nrf2
axis.
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Genetic variation of PNPLA3 and TM6SF2 associate with
hepatocellular carcinoma in patients with alcohol-related
cirrhosis
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Background and Aims: Host genetic factors play an important role
in the development of alcohol-related cirrhosis. Hepatocellular
carcinoma (HCC) complicates the course of this disorder in
approximately 20% of affected individuals. The variant rs738409
in the patatin-like phospholipase domain containing-3 (PNPLA3) gene
has been established, in meta-analyses of available studies, to be a
significant risk factor for alcohol-related cirrhosis and its malignant
transformation. Recently, novel variants in the genes coding for
transmembrane 6 superfamily member 2 (TM6SF2, rs58542926)
and membrane bound O-acyltransferase domain containing 7
(MBOAT7 rs641738) were identified as genetic risk variants for
alcohol-related cirrhosis, by genome-wide scanning. The aim of this
study was to determine if TM6SF2 and MBOAT7 are also associated
with the risk of developing HCC in patients with alcohol-related
cirrhosis.
Methods: The cases comprised of 273 people with alcohol-related
cirrhosis and HCC while the controls comprised of 343 people with
alcohol-related cirrhosis but no evidence of HCC. Genomic DNA was
genotyped for risk variants in PNPLA3, TM6SF2 and MBOAT7. The
associations between genotypes and the risk of developing HCC were
analysed using multivariate logistic regression.
Results: The presence of HCC was independently associated with
rs738409 in PNPLA3 (OR 1.61 [CI 1.27–2.06], p = 1.03 × 10−4) and
rs58542926 in TM6SF2 (OR 1.62 [CI 1.14–2.29], p = 0.006) when
examined using an additive model and controlling for sex, age, body
mass index (BMI) and Type II diabetes mellitus; the risk associated
with carriage of rs641738 in MBOAT7 (OR 1.17 [CI 0.91–1.49], p = 0.22)
was not significant. Removing BMI and diabetes from the model had
no effect on the significance of the associations of variants in PNPLA3
and TM6SF2 with HCC risk.
Conclusions: In patients with alcohol-related cirrhosis, carriage of
rs58542926 in TM6SF2 significantly increases the risk of developing HCC, independently of the risk posed by carriage of rs738409
in PNPLA3, while rs641738 in MBOAT7 is not likewise risk
associated.
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A novel algorithm for the management of patients with PiZZ
alpha-1 antitrypsin deficiency
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Background and Aims: A proportion of adults with severe alpha-1
antitrypsin deficiency (A1ATD) will develop significant liver disease.
Transient elastography (TE) is likely to serve as a useful adjunct in the
evaluation and monitoring of patients with A1ATD given its
widespread use and validation in other forms of chronic liver
disease. We describe a novel algorithm which includes TE as part of
the multidisciplinary management for patients with A1ATD.
Methods: Adults with PiZZ A1ATD known to the Cambridge
Antitryspin Deficiency Clinic have been managed via a novel
algorithm since 2013 (Figure 1). For preliminary review, we audited
PiZZ individuals who had undergone TE as part of this algorithm,
excluding those who had not been reviewed for >2 years, had died or
undergone liver transplantation. Only valid TE readings were
included (Success rate <60% or IQR/med < = 0.21).
Results: Of 56 patients with PiZZ A1ATD under current follow up, 3
were clinically cirrhotic and 47 underwent TE. 15 patients were
excluded due to invalid readings.
Of the 32 remaining patients: 17 had TE measurement of <6 kPa; 12
had readings between 6–10 kPa; and 3 measured >10 kPa. Modifiable
risk factors were identified in 4/17 with low TE readings, 4/12 in
the moderate group, and 1/3 of those >10 kPa. Of the 3 severe
patients, two had biopsies confirming early cirrhosis, and one
underwent a CT suggesting cirrhosis. 3 patients in the moderate
group have had repeat TE with two moving into the lower risk group.
One patient with PSC and A1ATD had significantly progressed based
on TE measurement.

Conclusions: We propose that this novel clinical algorithm could be
adopted for the long term management of individuals with severe
A1ATD in order to capture those at risk of liver disease progression
and improve outcomes in this disorder.
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Soluble (s)CD163 a macrophage activation marker is associated
with liver disease severity in patients with Wilson’s disease
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Background and Aims: Macrophage activation is present in liver
biopsies from patients with Wilson’s disease, especially in advanced
cases with fibrosis and cirrhosis. The macrophage activation marker
sCD163 is associated with liver disease severity and portal hypertension in chronic liver diseases. We aimed to investigate macrophage
activation by sCD163 levels in WD patients with and without liver
disease.
Methods: We investigated sCD163 levels in 151 patienst with
Wilson’s Disease (68 males, 83 females) included in a WD registry
and 40 patienst had cirrhosis at diagnosis. Liver disease severity was
assessed by liver parameters (INR, albumin, bilirubin).
Results: The median sCD163 level was 2.63 (range 0.89–24.9) and
we observed higher levels in WD patients with cirrhosis (3.04 (1.22–
24.9)) compared to non-cirrhotic WD patients ((2.37 (0.89–8.02)) (P
< 0.05). Further, sCD163 levels correlated positively with INR (0.84),
gGT (0.52) and bilirubin (0.37); and negatively with albumin (−0.37)
(P < 0.05, all).
Conclusions: In conclusion, sCD163 levels are elevated in patients
with Wilson’s Disease with higher levels in patienst with cirrhosis
and associated with parameters reflecting liver disease severity. Thus
macrophage activation may play a role in Wilson Disease liver disease
progression.
THU-403
Assessment of bile salt export pump (BSEP) inhibition by BSEPreactive immunoglobulins from Antibody-induced BSEP
deficiency patients using a novel, cell-based assay
J. Stindt1, C. Dröge1, M. Wammers1, P. Philippski1, C. Wiek2,
H. Hanenberg2, D. Häussinger1, V. Keitel1. 1Department of
Gastroenterology, Hepatology and Infectiology, Heinrich Heine
University; 2Department of Otorhinolaryngology, Heinrich Heine
University School of Medicine, Düsseldorf, Germany
E-mail: jan.stindt@hhu.de
Background and Aims: We previously studied several patients
presenting with recurrent intrahepatic cholestasis after liver transplantation for severe BSEP deficiency (PFIC-2). This phenotypic
disease recurrence was caused by BSEP-reactive and -inhibitory
antibodies formed against the allo-antigen BSEP and thus termed
Antibody-Induced BSEP Deficiency (AIBD). Here we describe a novel,
cell-based assay to directly measure BSEP inhibition with serum from
AIBD patients.
Methods: We generated stable human embryonic kidney (HEK) 293
cell lines expressing either NTCP-mCherry, BSEP-EYFP or both by
lentiviral transduction and subsequent fluorescence activated single
cell sorting followed by clonal isolation in hybridoma dishes.
Monoclonal cell lines were analyzed for suitable transporter
expression by fluorescence microscopy of both live and fixed cells.
An assay procedure was established consisting of loading the cells via
NTCP with [3H]-Taurocholate (TC) followed by its BSEP-mediated
export into fresh medium. For assessment of BSEP inhibition by BSEPreactive antibodies, cells expressing both NTCP and BSEP were
preincubated either with AIBD or control sera depleted of free bile
salts or with antibodies purified from these.

Results: Direct comparison of HEK293 and their three stable
derivative lines showed cellular uptake of [3H]-TC by NTCP and
export by BSEP. The assay is divided into an uptake phase dominated
by NTCP and an export phase dominated by BSEP. In the latter phase,
re-uptake of exported [3H]-TC by the sodium symporter NTCP is
prevented by exchange of sodium to choline in the extracellular
medium. Using this assay, BSEP inhibition by several bile salt-free
AIBD serum samples as well as purified AIBD antibodies could be
shown.
Conclusions: AIBD is caused by BSEP-reactive antibodies targeting
extracellular parts of BSEP, effectively impairing bile salt transport
into the canalicular lumen. By means of the assay presented here,
extracellular inhibition by BSEP-reactive antibodies can be measured
both quickly and robustly. This new diagnostic information may aid
subsequent treatment of these patients as well as improve our
understanding of AIBD disease progression.
THU-404
Macrophage activation in patients with wilsons disease –
associations with metabolic liver function, liver disease severity
and fibrosis
J.A.E. Björklund1, T.L. Laursen1, H.J. Møller2, P. Ott1, H. Grønbæk1.
1
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Background and Aims: Wilson’s disease (WD) is a genetic disorder
with abnormal copper metabolism affecting liver- and mental
functions due to copper accumulation. With liver disease progression
macrophage hyperplasia and liver fibrosis are prominent.
Macrophage activation can be assessed by levels of the soluble (s)
CD163 and the soluble mannose receptor (sMR). We aimed to
investigate correlations between sCD163/sMR and liver function,
liver fibrosis, and mental functions in the Danish national WD
cohort.
Methods: We included 29 Danish WD patients. Galactose elimination
capacity test (GEC), Fibroscan, and liver ultrasound were performed
for metabolic liver function, liver stiffness, and signs of cirrhosis.
Neurological function was examined by the continuous reaction time
(CRT) and the portosystemic encephalopathy (PSE) tests. sCD163 and
sMR were quantified using in-house ELISAs.
Results: The 29 patients (m/f 14/15) had a median age of 35 years
(IQR 24–50). The median sCD163 level was 2.96 mg/l (1.97–3.93) and
the sMR level was 0.25 (0.17–0.30). The GEC median was 1.98 mmol/
min (1.75–2.32), corresponding to 75% of expected liver function.
sCD163 correlated significantly to GEC values (r = −0.49, p = 0.02),
while sMR values did not (r = 0.07, p = 0.74). The median fibroscan
value was 6.7 kPa (5.30–9.45), but the values did not correlate with
sCD163 (r = 0.14, p = 0.46) or sMR (r = 0.22, p = 0.24). Ultrasound data
suggest a normal liver in 7 patients, inhomogeneous liver in 6
patients, steatosis in 9 patients, fibrosis in one patient and cirrhosis in
3 patients. The median sCD163 and sMR levels did not differ between
patients with and without cirrhosis (3.4 mg/l (3.33–5.07) vs. 2.83
(1.64–3.85), p = 0.21) and 0.30 (0.30–0.39) vs. 0.24 (0.17–0.30), p =
0.07). Regarding neurological function, we found a CRT-index median
of 1.86 (1.60–2.53) and a PSE-score median of 0 (−1.50–1.00). There
was no correlation between sCD163/sMR and CRT (r = −0.12, p =
0.5430)/(r = −0.19, p = 0.3184) or PSE (r = 0.07, p = 0.7199)/(r = −0.11,
p = 0.5038).
Conclusions: Macrophage activation in WD, assessed by sCD163,
correlated significantly to the metabolic liver function (GEC) but we
did not observed higher levels in patients with liver cirrhosis on
ultrasound. The levels of sCD163 may contribute to the evaluation of
liver function in patients with WD.
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Transcriptomic analysis reveals novel insights into the effect of
therapeutic venesection in HFE haemochromatosis
M. Watson1, L. Swadling2, V. Black1, N. Ramamurthy2, E. Marchi2,
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E-mail: john.ryan@ndm.ox.ac.uk
Background and Aims: Therapeutic venesection by repeated
phlebotomy has been the mainstay of therapy for iron overload
disorders for decades. In HFE-associated Haemochromatosis, the
commonest form of iron overload, venesection has been associated
with a significant reduction in mortality, cardiovascular events and
extra-hepatic malignancies. The mechanisms underlying this benefit
are unknown.
Methods: In this study, we prospectively enrolled patients initiating
therapeutic venesection at the John Radcliffe Hospital, Oxford. Serial
blood samples were obtained prior to, and during treatment from 8
patients and compared with 5 healthy controls. Genome-wide
transcriptional profiling was performed from total peripheral blood
RNA using the Illumina HT12v4.0 BeadChip®, targeting more than
47,000 probes.
Results: Mean (+/−) patient age was 53 (+/−9) years, 88% were male,
mean serum ferritin (range) was 747 μg/L (760). 5 (63%) patients were
C282Y homozygotes, 2 patients were C282Y/H63D compound
heterozygotes, and 1 patient was negative for HFE mutations. Mean
follow up blood samples were taken at 5 (+/−1.6) months during
treatment. Venesection was associated with significant reductions in
serum ferritin, liver functions tests, and HbA1c levels (all p < 0.05).
496 probes were differentially expressed across the healthy control,
baseline and treatment groups. Of these, 37 genes were significantly
different between baseline and treatment ( p < 0.001), trending
towards expression patterns of the healthy controls. Differentially
expressed genes were implicated in key pathways of cellular and
mitochondrial function, and TGF-β signaling pathways.
Conclusions: Therapeutic iron reduction by venesection induces
significant changes in the peripheral blood transcriptome, offering a
novel insight into the effects of this long-established therapy.
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Elevated faecal free iron content in HFE haemochromatosis is
reduced by therapeutic venesection
M. Watson1, B. Parmanand2, V. Black1, E. Lund2, J. Collier1,
S. Fairweather-Tait3, A. Narbad2, J.F. Cobbold1, J.D. Ryan1. 1Translational
Gastroenterology Unit, University of Oxford, Oxford; 2Institute of Food
Research; 3University of East Anglia, Norwich, United Kingdom
E-mail: john.ryan@ndm.ox.ac.uk
Background and Aims: Elevated colonic iron has been implicated in
intestinal inflammation, carcinogenesis and dysbiosis, which impacts
on liver disease. Patients with hereditary haemochromatosis (HH)
typically develop systemic iron overload due to a failure to limit iron
absorption from the intestine. Most patients are homozygous for the
C282Y mutation in the HFE gene (HFE-HH). Therapeutic iron
reduction by repeated phlebotomy is the mainstay of treatment,
during which intestinal iron absorption is thought to increase to
compensate for iron lost. Differences in luminal iron availability may
alter the gut microbiome, contributing to disease phenotype, and
offer a novel therapeutic target for patients.
Methods: In this study, patients initiating therapeutic venesection at
the John Radcliffe Hospital, Oxford, were prospectively enrolled. A
total of 20 patients were included (10 C282Y homozygotes, 4
compound C282Y/H63D heterozygotes, 6 with non-HFE hyperferritinaemia) who provided stool samples for analysis. Follow up stool
samples were collected on subgroup of patients during treatment.
Faecal free iron levels were measured using a Ferrozine-based
colorimetric assay, and compared with 5 healthy control donors.
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Results: The mean age (sd) was 56 years (+/−11), 40% were female,
median serum ferritin (range) was 717 μg/L (4500), mean transferrin
saturation 71.9% (27.6) and serum iron 30.5 μmol/L (9.9). Faecal free
iron levels differed significantly across study groups ( p = 0.0023),
being higher in C282Y homozygotes and non-HFE hyperferritinaemia
than controls or compound HFE heterozygotes. In C282Y homozygotes, faecal free iron levels correlated significantly with AST levels
( p = 0.003), an indicator of liver damage. Faecal free iron levels fell
significantly during treatment (n = 6, p = 0.03) in all but one C282Y
homozygote with a poor response to treatment. No significant
difference in faecal free iron levels was noted in non-HFE patients on
treatment.
Conclusions: Therapeutic venesection reduces faecal free iron levels
in HFE haemochromatosis and may have a beneficial impact on the
gut microflora.
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Multi-center study of liver disease in alpha1-antitrypsin
deficiency: non-invasive evaluation of liver fibrosis in
homozygous PiZZ patients
K. Hamesch1, D. Scholten1, I. Spivak1, J. Voss1, T. Bretag1, M. Wetzel2,
B. Siegmund2, M. Reichert3, R. Bals3, F. Lammert3, M. Mandorfer4,
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Background and Aims: Alpha1-antitrypsin deficiency (AATD) is
caused by AAT mutations and predisposes to the development of lung
and liver disease. In contrast to lung involvement, there are no
standards for monitoring liver injury in AATD. To systematically
evaluate the prevalence of liver disease in patients with severe AATD
(homozygous PiZZ genotype), we initiated a multi-center, international study.
Methods: In cooperation with patient advocacy groups and specialised pneumologists, we prospectively recruited 213 patients (113
men, 100 women, mean age 57 years) carrying the PiZZ genotype
from Germany, Austria, Netherlands and Belgium. Patients underwent laboratory investigation and transient elastography including
liver stiffness measurement (LSM) and controlled attenuation
parameter (CAP).
Results: Despite regular pneumologic care, over 80% of PiZZ patients
did not receive regular liver check-ups. Elevated liver enzyme
activities in serum were uncommon in PiZZ patients: ALT levels
were increased in 24% (19% female, 29% male), AST in 16% (16%
female, 15% male), GGT in 22% (19% female, 25% male) and ALP in 5%
(1% male, 10% female) of PiZZ patients. Mean LSM was 6.7 ± 4.2 kPa
and was higher in PiZZ men than women (7.8 ± 5.1 vs. 5.4 ± 2.1 kPa, p
< 0.0001). 35% of men and 18% of women presented with LSM values
≥7.1 kPa consistent with significant fibrosis whereas 19% of men and
4% of women showed LSM values ≥9.5 kPa pointing towards
advanced liver fibrosis. In biopsied patients with increased LSM,
LSM showed good agreement with histopathological reports. Among
the liver enzymes, GGT rather than ALT as well as AST correlated with
liver stiffness (rho = 0.31, rho = 0.18 and rho = 0.17, respectively, all p <
0.05). CAP as a parameter for steatosis was elevated (268 ± 66 dB/m)
and displayed a marked correlation with BMI (rho = 0.57, p < 0.0001)
but only a weak correlation with LSM (rho = 0,27, p = 0.0009). LSM
correlated neither with age nor with pneumologic symptoms (COPD
assessment test, need for long-term oxygen therapy), nor with prior
AAT augmentation therapy.
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Conclusions: We established the hitherto largest PiZZ cohort
systematically evaluating the extent of liver disease in PiZZ patients
and demonstrated that ∼27% of subjects display significant liver
fibrosis. Ongoing studies are aiming to delineate factors contributing
to liver disease progression in this understudied disorder.
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Heterozygous carriage of the alpha1-antitrypsin Z variant
rs28929474 predisposes to the development of cirrhosis in the
presence of alcohol misuse and non-alcohol-related fatty liver
disease
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Background and Aims: Homozygous carriage of the alpha1antitrypsin (AAT) Z variant (Glu342Lys rs28929474) predisposes to
the development of cirrhosis, but the role of heterozygous carriage
remains controversial. We assessed (i) the prevalence of liver disease
in a cohort of heterozygous carriers of the AAT variant (PiMZ); and,
(ii) the significance of PiZ variants in cohorts of people with a
background of alcohol misuse or non-alcohol-related fatty liver
disease (NAFLD) characterised in relation to their degree of liver
injury.
Methods: (i) 62 controls without AAT mutation and 114 carriers of
the PiMZ variant (German-Austrian-Dutch-Belgian) underwent
laboratory investigation and transient elastography (TE) to determine
the degree of hepatic fibrosis; (ii) genotyping for rs28929474 (=PiZ
variant) was undertaken in a large, well-defined cohort of alcoholdependent individuals, with/without cirrhosis (1495 German and
671 UK participants) and in a cohort of 675 NAFLD patients (GermanAustrian-Swiss) in whom the presence of hepatic fibrosis had been
assessed histologically. Genotypic data were analysed by multivariate
logistic regression.
Results: (i) Heterozygous carriers of PiZ had higher serum ALT levels
(21 ± 11 vs. 26 ± 18 U/l, p = 0.0328) and higher TE values (4.68 ± 0.98
vs. 6.33 ± 7.77 kPa, p = 0.0188) than healthy controls; (ii). The allelic
frequency of rs2892974 was significantly higher amongst alcohol
dependent individuals with cirrhosis than those without (Germany
3.5% vs. 1.0%, p = 1.22 × 10−5; UK 3.0% vs. 1.3%; p = 0.03). This
association remained significant after adjustment for body mass
index, sex and age (German OR 5.3 [2.2–12.7], p = 0.00015; UK OR 5.1
[1.5–17.8], p = 0.01; meta-analysis p = 6.12 × 10−6). PiZ was also
significantly overrepresented in NAFLD patients with hepatic fibrosis
(F1-F4) vs. no fibrosis (F0) (4.6 vs. 1.2%; p = 0.0014). The association
remained significant after adjustment for age, sex, body mass index
and diabetes mellitus type 2 (OR 3.1 [1.5–6.6]; p = 0.002) and
previously described risk variants in PNPLA3 and TM6SF2 (OR 3.2
[1.5–6.9]; p = 0.003).

Conclusions: Heterozygous carriers of the PiZ variant are at greater
risk of developing liver disease. Individuals who misuse alcohol or
have NAFLD and carry the PiZ variant at the same time are more likely
to develop significant liver disease. As 2–6% of Europeans are
heterozygous PiZ carriers its contribution to the burden of chronic
liver disease needs to be further assessed.
THU-409
Functional analysis of previously uncharacterised disease-causing
mutations of the bile salt export pump
K. Sattler1, J. Stindt1, C. Dröge1, P. Philippski1, L. Schmitt2, R. Kubitz1,
D. Häussinger1. 1Clinic of Gastroenterology, Hepatology, and Infectious
Diseases, Heinrich Heine University; 2Heinrich Heine University,
Institute of Biochemistry, Düsseldorf, Germany
E-mail: katharina.sattler@gmx.de
Background and Aims: The bile salt export pump (BSEP) is located in
the apical membrane of hepatocytes and essential for bile salt
homeostasis. Dysfunction of BSEP can lead to cholestasis and thereby
to liver cirrhosis or hepatocellular carcinoma. Progressive familial
intrahepatic cholestasis type 2 (PFIC2), benign recurrent cholestasis
type 2 (BRIC2), and intrahepatic cholestasis of pregnancy (ICP) are
hereditary diseases of varying severity caused by BSEP mutations.
The pathogenic BSEP mutations p.W342G, p.N591S, p.G648V, and p.
R698H were analysed with respect to mRNA, protein expression,
localization and bile salt transport in order to gain insight into their
pathophysiological mechanism.
Methods: BSEP mutations were introduced into a plasmid and tagged
to the enhanced yellow fluorescent protein (BSEP-EYFP) for transient
expression in HEK293 cells. Localization and expression levels of
BSEP mutants were compared to wildtype BSEP by qRT-PCR and
quantitative confocal laser scanning microscopy analysis using the
Na+/K+-ATPase as a membrane marker. Transport activity of BSEP
mutations was measured with a [3H]-taurocholate transport assay
using HEK293 total membrane vesicles.
Results: Compared to wildtype BSEP, the PFIC-associated mutation p.
W342G and the BRIC-related variant p.G648V showed reduced
expression of 60% and 49%, respectively, while relative plasma
membrane localization was practically unchanged. Localization and
expression of the ICP-associated mutation p.N591S and p.R698H, also
found in PFIC patients, were not affected, while their transport
activity was reduced to 50%. p.W342G and p.G648V resulted in
reduced transporter activity of 74% and 28%, respectively.
Conclusions: While p.W342G showed a decreased expression level
but robust transport, the p.N591S and p.R698H mutations did not
decrease expression but impaired transport. The p.G648V mutant
was both less expressed and less transport-active. These findings
illustrate the involvement of different pathomechanisms in BSEPdisease. This may help to select more specific therapies for BSEPassociated cholestasis.
THU-410
GANAB mutations: a possible lead to a common hepatic
cystogenesis pathway in autosomal dominant polycystic kidney
and liver disease?
L.F.M. Van De Laarschot1, R.H. te Morsche1, J.P.H. Drenth1.
1
Gastroenterology and Hepatology, RADBOUDUMC, Nijmegen,
The Netherlands
E-mail: liyanne.vandelaarschot@radboudumc.nl
Background and Aims: Polycystic liver disease (PLD) is the primary
phenotype of autosomal dominant polycystic liver disease (ADPLD)
and is present in a majority of patients with autosomal dominant
polycystic kidney disease (ADPKD). A recent study indicated that
GANAB mutations may be involved in PLD. GANAB encodes the
catalytic alpha subunit of glucosidase II, an enzyme involved in
hydrolysis of glucose residues. Here, we study the presence of GANAB
mutations in a mixed population of ADPKD and ADPLD patients with
PLD as the primary phenotype.

Journal of Hepatology 2017 vol. 66 | S95–S332

S177

POSTER PRESENTATIONS
Methods: We designed multiplex molecular inversion probes to
screen for mutations in 26 PLD related gene mutations. This is a
convenient, sensitive and cost-effective target enrichment technology for discovery of disease related mutations. Targeted genes were
selected on basis of putative functional assignments to PLD. Novel
mutations were validated by Sanger sequencing. Functional significance of mutations was assessed with bioinformatics prediction
tools.
Results: We included 625 PLD patients for analysis. A total of 38
GANAB mutations were found in a set of 36 patients. Sanger
sequencing validated 13 mutations (2 stopcodon, 2 frameshift, 1
splicing codon and 8 missense mutations) in 13 unrelated patients. Of
the 5 patients diagnosed with ADPLD, one patient also had a
missense mutation in PRKCSH ( p.R281W). The other patients were
diagnosed with ADPKD (n = 6) or had an unknown clinical diagnosis
(n = 2).
Conclusions: GANAB is the first identified gene that encompasses
ADPKD and ADPLD patients with a primary phenotype of PLD. This
suggests GANAB is involved a shared pathway of hepatic cystogenesis.
THU-411
Whole genome sequencing analysis of familial primary sclerosing
cholangitis
M. Budzinska1, R. Cheng1, T. Tu2, S. Strasser3, G. Mccaughan1,4,
N. Shackel1,5. 1Centenary Institute, The University of Sydney, Sydney,
Australia; 2Department of Molecular Virology, Heidelberg University,
Heidelberg, Germany; 3Australian National Liver Transplantation Unit;
4
Australian National Liver Transplantation Unit, Royal Prince Alfred
Hospital; 5Liverpool Hospital, Sydney, Australia
E-mail: m.budzinska@centenary.org.au
Background and Aims: Primary sclerosing cholangitis (PSC) is a rare
progressive chronic liver disease characterised by inflammation and
scarring of bile ducts, leading to liver damage and cirrhosis. The
pathobiology of PSC is not fully understood. There is an increased risk
of developing PSC in first-degree relatives and even higher risk
among siblings compared with the general population. Therefore, we
hypothesize that multiply-affected PSC families may carry unknown
genetic variants. Thus, we aimed to screen the entire genomes of PSC
patients and their family using next-generation sequencing technology to identify specific risk loci associated with PSC.
Methods: A family of two PSC patients was recruited at Royal Prince
Alfred Hospital, Sydney, Australia. Three generations of the family of
16 individuals was identified and included in this study. Liver tissue
samples were obtained from the PSC affected siblings and the blood
was taken from probands and their family. Whole genome sequencing was performed on the immediate family members (n = 6) at 30×
coverage and whole exome sequencing on the remaining relatives
(n = 10). Healthy individuals were used as controls to filter out
“private” variations present in the family.
Results: Parents of the affected patients are first cousins and
probands’ unaffected sibling does not show any sign of liver
disease. Ninety five precent of the coding variants were filtered out
based on their frequency in the general population (MAF < 5%). Five
high impact exonic variants were identified. They were homozygous
in probands and either absent or heterozygous in controls. Moreover,
two de novo mutations were characterised. All the putative
susceptibility genes identified were previously known to be
expressed in a gallbladder and bile ducts. We have not observed
any correlation between identified gene loci in this study and
previously determined candidate genes implicated in PSC
pathogenesis.
Conclusions: We have identified unrecognised candidate genes that
may be involved in PSC pathogenesis. This approach offers potential
to eliminate background noise from related techniques such as GWAS
studies given the genetic similarity within families. These results
show no single causative trait in familial PSC. Instead, they suggest
PSC has complex genetic trait.
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THU-412
A pilot study for safety and efficacy of 12 weeks sofosbuvir plus
daclatasvir with or without ribavirin in egyptian adolescents with
chronic hepatitis C virus Infection
M. El-Sayed1, M. Hassany2, N. Asem3. 1Department of Pediatrics, Faculty
of Medicine, Ain Shams University; 2Tropical Medicine Department,
National Hepatology & Tropical Medicine Research Institute; 3Public
Health Department, Faculty of Medicine, Cairo University, Cairo, Egypt
E-mail: mohamadhassany@yahoo.com
Background and Aims: Egypt hosts one of highest prevalence and
incidence rates of HCV worldwide with nearly half of its population
below the age of 25 years. Its national model treatment program for
HCV was scaled up with the introduction of DAAs targeting
elimination in 7–10 years’ time period. Global and national
elimination targets cannot be achieved without inclusion of children
and adolescents in this model. This prompted the urgent need for
evaluation of safety and efficacy of the currently available short
duration, pangenotypic regimen, sofosbuvir plus daclatasvir ± ribavirin, in HCV-infected adolescents below 18 years.
Methods: This prospective pilot study included 13 adolescents
between 15 and 17 years (median: 16 years) with chronic HCV
infection. All subjects were negative for HBV, HIV and had no comorbidities; while cirrhotics beyond CHILD “A” score were excluded.
The study was approved by an independent ethical committee and all
subjects and their legal guardians were consented before inclusion in
the study. Patients are classified according to the presence of cirrhosis
(defined as ≥12.5 Kpa by fibroscan) into: Group (1): non-cirrhotics
(n = 9): received sofosbuvir+daclatasvir for 12 weeks. Group (2):
cirrhotics (n = 4): received sofosbuvir + daclatasvir + ribavirin for 12
weeks.
Results: The median weight of included subjects was 45.0 kg and BMI
20.0 kg/m2. At baseline the mean ALT, AST, serum bilirubin and
albumin were 69.5 (±55.2) IU/L, 63.3 (±51.5) IU/L, 0.66 (±0.26) mg/dl
and 3.9 (±0.37) g/dl respectively with normal hemogram and
bleeding profile. The median baseline HCV-RNA level was 7.2 × 105
(range: 2.1 × 104–17 × 106) IU/ml. All 13 patients completed 12 weeks
of treatment with no encountered serious adverse events. Mild
adverse events were noted in the form of mild headache, dizziness,
itching and hemoglobin reduction of no more than 1 gm/dl (in the
ribavirin arm). All patients in both treatment arms showed sustained
viral response at 12 weeks post treatment (100%).
Conclusions: Sofosbuvir plus dacalatasvir is a safe, highly efficacious
pangenotypic regimen in adolescents with chronic HCV and added
ribavirin in cirrhotics does not increase the risk of adverse events.
This pilot study prompts larger scale clinical trials in adolescents and
children particularly in elimination models adopting treatment as
prevention.
THU-413
New molecular classification of hepatoblastoma through an
integrative genomic and transcriptomic study
M. Simon-Coma1,2, N. Akers3,4, D. Sia4,5, L. Royo1, J. Carrillo1,
K. Pedersen1, M. Mallo6, M. Arnal7, O. Kuchuk4, M. Gambato4, S. Cairo8,
M.A. Buendia9, M. Vázquez1, L. Nonell7, M. Sala1,2,10, M.R. Sarrias2,11,
B. Losic3,4, J.M. Llovet4,5,12, C. Armengol1,2. 1Childhood Liver Oncology
Group (c-LOG), Health Sciences Research Institute Germans Trias i Pujol
(IGTP), Badalona; 2CIBERehd, Barcelona, Spain; 3Icahn Institute for
Genomics and Multiscale Biology; 4Mount Sinai Liver Cancer Program
(Divisions of Liver Diseases, Department of Medicine, Department of
Pathology, Recanati Miller Transplantation Institute), Tisch Cancer
Institute, Icahn School of Medicine at Mount Sinai, New York, United
States; 5Liver Cancer Translational Research Laboratory, Barcelona-Clínic
̀ iques August Pi i Sunyer
Liver Cancer, Institut d’Investigacions Biomed
(IDIBAPS), Hospital Clínic, CIBERehd, Universitat de Barcelona;
6
Affymetrix Microarrays Platform and MDS Group, Josep Carreras
Leukaemia Research Institute (IJC), ICO- University Hospital Germans
Trias i Pujol (HUGTiP), Universitat Autònoma de Barcelona (UAB);
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Microarray Analysis Service, Institute of Medical Research (IMIM),
Barcelona, Spain; 8XenTech, Evry; 9Centre Hepatobiliaire Paul Brousse,
Villejuif, France; 10Gastroenterology Department, HUGTiP; 11Innate
Immunity Response Group, IGTP, Badalona; 12Institució Catalana de
Recerca i Estudis Avançats, Barcelona, Spain
E-mail: marina.sico@gmail.com
Background and Aims: Hepatoblastoma (HB) is the main liver cancer
in children. Curative treatment is possible by combining chemotherapy and surgery. However, around 20% of HB patients do not survive.
At molecular level, HB is characterized by an activation of the βcatenin pathway and two transcriptomic-based subclasses, named C1
and C2, being the latter the most aggressive. We aimed to delve into
the molecular classification by performing a comprehensive integrative analysis using high-throughput techniques.
Methods: Seventy-seven samples from 31 patients (mean age 2.5
years, 15 C2; sera AFP ranged 341–2.186.461 ng/ml, mean follow-up of
26.2 months) including non-tumor liver and 3 recurrences were
assessed by transcriptome and SNP arrays (HTA 2.0 and CytoScanHD,
Affymetrix) and RNA sequencing (RNA-seq, Illumina). The data was
analyzed by Chromosome Analysis Suit, Transcriptome Analysis
Console software and Voom. Key findings were further validated by
RT-PCR and Sanger sequencing in an independent series of 21 patients.
Results: By using RNAseq data, we identified mutations in NFE2L2 (3/
31, 9%) and EPHB4 (2/31, 6%) in C2 tumors and 4 fusion genes (TERF2,
AUH, DNAJC15-TPT1 and TMEM163-SLCA25A16) with an incidence of
1/31 each of them (3%). The genomic array revealed gains in
chromosomes 1q (50%), 2 (45%), 8 (40%) 20 (50%), losses of 1p
(20%) and 4 (25%) and loss of heterozygosity in 11p15 (42%). Based on
these aberrations, we defined a genomic classification of HB
including 3 subclasses: “Stable”, few aberrations; “Classic”, mainly
gains; and “Unstable”, gains and big losses. This classification is
correlated with CTNNB1 mutations ( p < 0.05) and disease free
survival (Log Rank p = 0.0047). The supervised analysis of the
transcriptomic data showed 2113 differently expressed genes
between tumor and non tumor (FC > ± 2, p < 0.0001), 50 of them,
highly overexpressed, were located in a 300 kb region. Sixty-five
percent of the tumors with this overexpression belong to the C2
subclass. The supervised analysis comparing tumors with or without
the 300 kb overexpression showed an enrichment of progenitor cell
markers (AFP, EPCAM, LGR5) and specific pathway deregulation. The
combination of the genomic classification and the 300 kb overexpression showed a strong impact in patient event free survival (Log
Rank p = 0.0009).
Conclusions: By integrating transcriptomic and genomic data we
have defined a new molecular classification of Hepatoblastoma
associated to specific molecular aberrations.

Oberndorf, Salzburg, Austria; 12Department of Internal Medicine IV,
University Hospital Heidelberg, Heidelberg, Germany
E-mail: marsha.morgan@ucl.ac.uk
Background and Aims: Hereditary haemochromatosis is an autosomal recessive disorder of iron metabolism; the most common
genetic variant associated with this condition is a Cys282Tyr (C282Y)
substitution in the HFE gene. However, there is considerable
phenotypic variability in the clinical presentation of this disorder.
Carriage of rs236918 in PCSK7 has been identified as a risk factor for
the development of cirrhosis in C282Y homozygotes; recently
rs738409 in PNPLA3; rs58542926 in TM6SF2; and rs641738 in
MBOAT7 have been identified as risk variants for the development
of cirrhosis in alcohol misusers and NAFLD patients. The aim of this
study was to determine whether these variants in PCSK7, PNPLA3,
TM6SF2 and MBOAT7 modulate cirrhosis risk in C282Y homozygotes.
Methods: Two study populations involving a total of 1120 C282Y
homozygotes were included; (i) a European cohort of 687 subjects
collected from Italy, France, Germany and Switzerland comprising
126 cases with cirrhosis and 561 with no evident liver disease; and,
(ii) a UK and Irish cohort of 433 subjects comprising 46 cases and 387
controls, similarly defined. The overall incidence of cirrhosis was
15.6% (range 9.9% >45.8%). Allelic association analysis for each of the
genetic variants was undertaken in the individual subpopulations
using a logistic regression model conditioning on gender and age. The
results from the individual cohorts underwent meta-analysis under a
fixed effects model with tests for heterogeneity.
Results: Significant associations were observed between rs236918 in
PCSK7 (P = 3.8 × 10−3; OR = 1.86 [95% CI 1.48–2.50]) and rs58542926
in TM6SF2 (P = 3.3 × 10−3; OR = 1.74 [1.34–2.32]) and the risk of
developing cirrhosis (Figure 1). There was no significant heterogeneity for these associations (I2 < 0.05; Cocharans Q > 0.05). There were
no significant associations with rs641738 in MBOAT7 or with
rs738409 in PNPLA3, although there was evidence of heterogeneity
between the cohorts for rs738409, albeit not significant (Figure 1).

THU-414
Variants in TM6SF2 and PCSK7 are risk factors for the
development of cirrhosis in people with genetic
haemochromatosis
S. Buch1, M.J. Way2, F. Stickel3, E. Ryan4, H. Zoller5, W.J.H. Griffiths6,
A. McQuillin7, J. Zwerina8, J.D. Ryan4, S. Gallati9, T. Berg10, C. Datz11,
D. Gotthardt12, S. Stewart4, J. Hampe1, M.Y. Morgan2. 1Medical
Department 1, University Hospital Dresden, TU Dresden, Dresden,
Germany; 2UCL Institute for Liver & Digestive Health, Division of
Medicine, Royal Free Campus, University College London, London, United
Kingdom; 3Department of Gastroenterology and Hepatology, University
Hospital of Zürich, Zurich, Switzerland; 4Liver Centre, Mater
Misericordiae University Hospital, Dublin, Ireland; 5Department of
Gastroenterology, University Hospital Innsbruck, Innsbruck, Austria;
6
The Liver Unit, Addenbrooke’s Hospital, Cambridge; 7Molecular
Psychiatry Laboratory, University College London, London, United
Kingdom; 81st Medical Department, Hanusch Hospital, Vienna, Austria;
9
Department of Human Genetics, University Hospital Berne, Berne,
Switzerland; 10Department of Internal Medicine, University Hospital
Leipzig, Leipzig, Germany; 11Department of Internal Medicine, Hospital
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Conclusions: This study confirms the previously reported association
between rs236918 in PCSK7 and the development of cirrhosis in
C282Y homozygotes but in a larger number of independent
population cohorts. It also identifies a significant association
between carriage of rs58542926 in TM6SF2 and the risk of developing
cirrhosis in this patient population. This novel finding attests to the
fact that further insight into the functional implications of carriage of
this variant is clearly needed.
THU-415
Inherited prothrombotic risk factors in children with
extrahepatic portal vein obstruction: a case-control study
M. Primignani1, I. Martinelli2, G. Tosetti1, M. Cheli3, P. Bucciarelli2,
M.M. Colusso3, D. Alberti4. 1Division of Gastroenterology and
Hepatology; 2A.Bianchi Bonomi Hemophilia and Thrombosis Center,
Fondazione IRCCS Ca” Granda Ospedale Maggiore Policlinico, Milano,
Milan; 3UOC Chirurgia Pediatrica, Ospedale Papa Giovanni XXIII,
Bergamo; 4UOC Chirurgia Pediatrica, Dipartimento di Scienze Cliniche e
Sperimentali, Università di Brescia, Brescia, Italy
E-mail: massimo.primignani@policlinico.mi.it
Background and Aims: In children extrahepatic portal vein obstruction (EHPVO) is the most frequent cause of upper gastrointestinal
bleeding worldwide. Neonatal events, such as umbilical vein
catheterization or omphalitis, are frequently reported as causes of
obstruction. The role played by inherited thrombophilia abnormalities factor V Leiden (FVL), prothrombin G20210A mutation
(PTG20210A) and antithrombin, protein C or S deficiency has not
been extensively investigated yet. We investigated thrombophilia in
EHPVO children, as compared with EHPVO occurring in adults (in the
absence of overt neoplasia or cirrhosis) and in adult healthy controls.
The two groups were compared with controls in terms of odds ratios
and 95% CI.
Methods: DNA analysis for the factor V Leiden and the G20210A
prothrombin gene mutation and functional and/or antigenic assays
for antithrombin, protein C, and protein S were carried out.
Results: 53 EHPVO children, 65 EHPVO adult and 700 adult controls
were included in the study. Thirty children (57%) had umbilical vein
catheterization. FVL and PTG20210A were found in 3 (6%) and one
(2%) children and in 2 (3%) and 14 (22%) adults, respectively, for an OR
of 2.4 (95% CI 0.7–8.5) for FVL and 0.6 (95% CI 0.1–4.2) for PTG20210A
in children, and of 0.8 (95% CI 0.1–6.4) for FVL and 8.1 (95% CI 3.8–
17.5) in adults. 53% of children and 28% of EHPVO adult had one or
more deﬁciency of antithrombin, protein C or S but the inheritance of
such deﬁciencies could be excluded in all children and in 14 of 18
adults. Primary myeloproliferative disorders were excluded in all
children, but were the most common cause of EHPVO in adults,
occurring in 35% of them. One only risk factor for EHPVO was
identified in 57% children and 40% adults. Two or more risk factors
were recognized in 15% children and 37% adults EHPVO (c2 = 7.14, p =
0.028), whereas no risk factors were identified in 28% of children and
23% adults EHPVO.
Conclusions: In children, umbilical vein catheterization is the most
common cause of EHPVO. Differently from adults with EHPVO, who
have a significantly increased rate of PTG20210A, inherited thrombophilia has no role in EHPVO children. The occurrence of multiple
risk factors is significantly lower in paediatric as compared to adult
EHPVO. Up to 30% of paediatric EHPVO occur in the absence of any
recognized risk factor.
THU-416
Association between GNPAT genotypes and serum iron
parameters in C282Y homozygous and C282Y/H63D compound
heterozygous patients
M. Tobiasch1, H. Zoller1, A. Finkenstedt1, H. Tilg1. 1Universitätskliniken
LKH Innsbruck, Innsbruck, Austria
E-mail: moritztobiasch@gmail.com
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Background and Aims: The GNPAT D519G genotype (rs11558492)
has been associated with severe iron overload in a small cohort of
patients with C282Y homozygous hemochromatosis. Subsequent
studies in larger cohorts showed a higher frequency of the GNPAT G
allele in hemochromatosis patients, but no association with serum
iron parameters. The aim of this study was to assess the frequency
and the effect of the GNPAT genotype on serum iron parameters in a
large cohort of C282Y homozygous and C282Y/H63D compound
heterozygous patients.
Methods: The GNPAT variant rs11558492 in patients with C282Y
homozygosity and C282Y/H63D compound heterozygosity was
assessed using a TaqMan SNP genotyping assay (Thermo Fisher
Scientific, Waltham, MA). Serum iron parameters were compared
between the GNPAT variants. Studies on GNPAT in hemochromatosis
were additionally screened for allele frequencies, and included in a
risk meta-analysis.
Results: The GNPAT genotype was assessed in 348 patients (231
males, median age 49 years). GNPAT heterozygote and homozygote
variants were more frequent in C282Y/H63D compound heterozygotes (37% and 7%) as compared to C282Y homozygote patients
(33% and 2%). This difference did not reach statistical significance
( p, 0.06). Median serum ferritin concentration and transferrin
saturation were highest in GNPAT wild types (678 μg/l and 79%),
intermediate in GNPAT heterozygotes (578 μg/l and 70%), and
lowest in GNPAT homozygotes (477 μg/l and 54%). The difference
was statistically significant for transferrin saturation in the overall
cohort ( p, 0.001), in the C282Y/H63D compound heterozygote
subgroup ( p, 0.020), and for ferritin in C282Y homozygotes ( p,
0.048). Results were comparable when the calculation was
restricted to male patients with a ferritin level above the 3rd
quartile, without reaching statistical significance. The association
between serum iron parameters and GNPAT genotype appeared to
be sex dependent as the effect was seen in male but not in female
patients.
In published cohorts, the frequency of the GNPAT G allele is, in
tendency, increased in the HFE cohorts as compared to controls.
However, the frequency of the GNPAT G allele in our sample was not
increased as compared to population databases (21% in all patients,
18% in C282Y homozygotes).
Conclusions: Serum iron parameters differed significantly between
GNPAT genotypes in C282Y homozygous und C282Y/H63 compound
heterozygote patients. In contrast to previous studies, GNPAT GG
genotype was associated with less severe iron overload.
THU-417
Antibiotics induce remission in pediatric PSC-AIH overlap
syndrome allowing corticosteroid-free therapy
P. Sambon1, S. Varma1, M. Komuta2, P. Clapuyt3, E. Sokal1. 1Service de
Gastro-entérologie et Hépatologie Pédiatrique; 2Service of Anatomical
Pathology; 3Pediatric Radiology Unit, Université catholique de Louvain,
cliniques universitaires Saint Luc, Brussels, Belgium
E-mail: pauline.sambon@student.uclouvain.be
Background and Aims: Concomitant presence of autoimmune
hepatitis (AIH) and primary sclerosing cholangitis (PSC) is labelled
as AIH-PSC overlap syndrome or autoimmune sclerosing cholangitis
(ASC). Treatment of AIH with corticosteroids and azathioprine; and of
the PSC component with ursodeoxycholic acid (UDCA) is the standard
practice. Antibiotics are increasingly being shown to have benefit in
PSC but their role in paediatric ASC is not well evaluated. We
investigated the response to oral antibiotics as initial or subsequent
therapy in children with ASC.
Methods: Patients diagnosed with ASC on basis of biochemical,
liver biopsy and radiology findings were included. They received
metronidazole or vancomycin for 14 days [10–220] either at
diagnosis (i.e. initial therapy) or during their maintenance period.
When antibiotics were administered as initial therapy, steroid
free induction regime was adopted. In children during the
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maintenance phase antibiotics were administered if they had not
achieved biochemical remission with their standard treatment of
steroids, azathioprine and UDCA. The outcome parameters to
assess the efficacy of antibiotics were achievement of biochemical
remission and additionally steroid avoidance when given in the
initial therapy.
Results: Ten children with ASC were included, of which 6 received
oral antibiotics (4 metronidazole, 2 vancomycin) at diagnosis and 4
received metronidazole during the maintenance period. All patients
showed a significant decrease in their AST (−55%, p = 0.005), ALT
(−84%, p = 0.003) and GGT (−53%, p = 0.003), without significant
difference across the two groups. All six children in the initial therapy
group did not need corticosteroids and continued to be in remission
until last follow up duration of 400 days [216–888]. Among the four
children administered antibiotics in the maintenance phase, two
showed biochemical remission and steroids could be tapered; while
two did not show any benefit. There was transient biochemical
relapse after stopping antibiotics in one responder, for which they
were restarted and continued until last follow up while continuing to
be in remission.
Conclusions: We demonstrate the benefit of antibiotics in ASC by
achieving steroid free treatment when given at diagnosis as induction
regime. When given in the maintenance phase they assist in
achieving long term biochemical remission in an otherwise uncontrolled ASC.
THU-418
Clinical outcomes in polycystic liver disease comparing
autosomal dominant polycystic liver disease with autosomal
polycystic kidney disease: results of the PLD registry
R. Van Aerts1, M.E. de Jong1, H. Kim2, F. Nevens3, C. Ahn2,
J. Drenth1 and all members of the International PLD Registry.
1
Gastroenterology and Hepatology, Radboudumc Nijmegen, Nijmegen,
The Netherlands; 2Internal Medicine, Seoul National University Hospital,
Seoul, South Korea; 3Hepatology and Liver Transplantation, University
Hospitals KU Leuven, Leuven, Belgium
E-mail: rene.vanaerts@radboudumc.nl
Background and Aims: Polycystic liver disease (PLD) occurs in the
setting of 2 different genetic disorders: autosomal polycystic liver
disease (ADPLD) and autosomal polycystic kidney disease (ADPKD).
These patients may develop hepatomegaly as a result of multiple
fluid-filled cysts. It is unclear whether PLD severity differs between
ADPLD and ADPKD. Height adjusted liver volume (htTLV) reflects
with symptomatic disease and diminished quality of life. We assessed
hepatomegaly with htTLV, as an objective parameter, in a large cohort
of ADPKD and ADPLD patients.
Methods: PLD patients, defined by >10 liver cysts on radiological
imaging, were included in the international PLD registry. The
cases were identified from clinical records at the University
Leuven (Belgium), Seoul National University Hospital (SouthKorea) and Radboud University Hospital Nijmegen (the
Netherlands). For analyses regarding liver volume, patients were
selected when height adjusted total liver volume was measured
prior to liver reducing therapy. We collected baseline characteristics, htTLV, and laboratory data as well as information on need
for treatment.
Results: We included a total of 1623 patients (1359 ADPKD, 264
ADPLD) in our PLD registry. Females are enriched in this PLD cohort
and the proportion of women is higher among ADPLD (84%)
compared to ADPKD (62%), p < 0.001. A total of 1269 patients were
eligible for inclusion in the htTLV analysis. htTLV is higher in ADPLD
patients regardless of age. Females have higher htTLV than men in
both ADPLD and ADPKD. Severe disease (htTLV > 3.200 mL/m) is
more prevalent in ADPLD.
Conclusions: ADPLD patients are more likely to develop severe PLD
compared to those with ADPKD. Presumed risk factors as estrogen
use and pregnancies may explain why females have higher htTLV.

Understanding of phenotypical differences can help us to identify
new risk factors for PLD and to better understand the natural course
of the disease.

THU-419
GMP-level isolation, quality assessment and biosafety
distribution evaluation on human amnion epithelial cell for
cell-based therapies
R. Gramignoli1, R.C. Srinivasan1, K. Kristina1, U. Askelof2, M. Zabulica1,
S.C. Strom1. 1Laboratory Medicine, Karolinska Institutet; 2National
Umbilical Cord Blood Bank, Karolinska University Hospital, Stockholm,
Sweden
E-mail: roberto.gramignoli@ki.se
Background and Aims: Placenta is a non-controversial and readily
available source of stem cells that can be used in regenerative
medicine. We previously reported that human amnion epithelial cells
(hAEC) from term placenta express surface markers and genes
characteristic of pluripotent stem cells and once transplanted
differentiate to hepatocyte-like cells, correcting mouse models of
acute liver failure and metabolic liver diseases (such as MSUD and
PKU). These results motivated isolation and banking of hAEC in
accordance with current Good Manufacturing Practice (GMP) at
Karolinska Institutet. As part of preclinical safety studies, we
evaluated release criteria and bio-distribution of hAECs through
different routes of administration.
Methods: We have standardized reagents and procedures in accord
with GMP regulations. Release of the final product is based on
sterility, viability and identity (assessed by epithelial surface
antigens). Biosafety distribution was monitored by cell injection via
the spleen or the tail vein. Cryopreserved hAECs were labeled with
the near IR lipophilic dye (DiR) and monitored by in vivo imaging
system (IVIS) at 3 and 24 hours after injection. Human DNA was
quantified in organs by qPCR.
Results: All preparations were negative for hematopoietic and stromal
markers. Epithelial adhesion molecules (CD49f and EpCAM) were
expressed at level >85%, as well as non-canonical HLA-G. After splenic
injection of hAECs (1 million cells/mouse) the DiR signal was detected
in liver and spleen. The distribution was confirmed by analysis of
human DNA content at 24 hours post-transplant. Tail vein infusion
resulted in detection of DiR mainly in the lungs, with significant lower
signal in the liver (>1 log of difference). Human DNA content in the
tissues correlated with the IVIS studies.
Conclusions: Preclinical studies indicate that hAEC might be a useful
alternative to hepatocytes for the treatment of liver-based inborn
errors of metabolism and acute liver failure. As with hepatocyte
transplants, cell infusion via the spleen/portal vein resulted in
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efficient cell engraftment into the liver, with minimal extrahepatic
distribution to other organs. GMP-level isolation and biodistribution
evaluation support the translation to clinical applications. Based on
safety and successful preclinical studies, approval was granted to
transplant up to 10 patients with liver diseases where hepatocyte
transplant would be considered. Non-canonical HLA expression
suggests that immunosuppressive drugs may not be required.
THU-420
Identification of Src tyrosine kinase as a therapeutic target in
cystic fibrosis liver disease using patient specific induced
pluripotent stem cells -derived cholangiocytes
R. Fiorotto1, M. Amenduni1, M. Cadamuro2, C. Spirli1, M. Strazzabosco1.
1Internal Medicine, Section of Digestive Diseases, Yale University,
New Haven, United States; 2Medicine and Surgery, University of
Milano-Bicocca, Milan, Italy
E-mail: mario.strazzabosco@yale.edu
Background and Aims: Cystic fibrosis associated liver disease (CFLD)
is a genetic inflammatory cholangiopathy that can worsen into
sclerosing cholangitis or focal biliary cirrhosis. CFTR, the gene
mutated in CF, is expressed on the apical membrane of cholangiocytes. Deletion of a phenylalanine at position 508 (ΔF508) (present in
80% of CF patients) affects CFTR function by preventing the trafficking
to the plasma membrane and by causing a gating defect. A cure for
CFLD is not available. FDA has recently approved small molecules able
to correct the F508 deletion (i.e. VX-809) and potentiate the rescued
channel activity (i.e. VX770) but their efficacy is lowered by the
inflammatory status of the patients and instability of the rescued
CFTR at the membrane. We have shown that mouse cholangiocytes
not expressing CFTR (CFTR-KO) have increased activation of the
tyrosine kinase Src that causes altered innate immune tolerance and
defective distribution of cytoskeletal F-actin. The aim of this study
was to demonstrate that similar alterations are present in the most
common ΔF508 mutation and that targeting Src might improve the
efficiency of ΔF508 correctors in the biliary epithelium.
Methods: Mouse cholangiocytes were isolated from ΔF508-CFTR
(B6–129-Cftrtm1Kth) mice. iPSC from a normal control and a ΔF508
homozygous patient were differentiated into cholangiocytes and
cultured in polarized monolayers. Secretion was measured by
confocal microscopy as changes in apical surface liquid.
Results: Both mouse and human ΔF508 cholangiocytes showed
increased Src activation and TLR4 phosphorylation (Tyr 674). Human
ΔF508 cholangiocytes responded to LPS with increased NF-kB
activation as compared to controls. Phalloidin staining detected
altered distribution of F-actin in mouse and human mutated
cholangiocytes. Treatment with VX-770 and VX-809 only partially
redistributed the F-actin but in combination with the Src inhibitor
PP2 significantly improved F-actin organization. Forskolin stimulated
fluid secretion was defective in mutated cholangiocytes and slightly
increased after treatment with the correctors. Interestingly, in cells
treated with the combination of correctors and PP2, secretion was
strikingly improved reaching level comparable to normal cells.
Conclusions: This study supports the use of iPSC-derived human
cholangiocytes to model CF cholangiopathy. Using this system we
have identified Src as a potential therapeutic target for increasing the
efficiency of the small molecules active with the ΔF508 mutation.
THU-421
Predicting “poor outcome” in decompensated wilson’s disease:
does new wilson’s index helps?
S. Alam1, V. Sood2, R. Khanna2, B.B. Lal2, D. Rawat2. 1Pediatric
Hepatology, Institute of Liver and Biliary Sciences, Delhi; 2Pediatric
Hepatology, Institute of Liver and Biliary Sciences, New Delhi, India
E-mail: seema_alam@hotmail.com
Background and Aims: Recently there are conflicting reports about
the efficacy of New Wilson’s index (NWI) in predicting outcome of
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Wilson’s disease (WD), which is the only available prognostic model
in WD. We thus aimed to study the prognostic value of NWI.
Methods: Retrospective evaluation of eighty cases of WD presenting
to this centre from year 2011 to 2016 was done, amongst which 71
were either acute on chronic liver failure (ACLF) or decompensated
CLD. They were managed with supportive care along with combination of D Pencillamine and Zinc. Univariate and multivariate analysis
was done to see the association of the risk factors with poor outcome
(liver transplantation or death) anytime during hospital stay.
Results: Of the 71 WD cases, 43 survived on medical management: 7
of 22 ACLF and 36 of 49 decompensated CLD. Fifteen of 22 ACLF and 13
of 49 decompensated CLD had poor outcome. On univariate analysis,
bilirubin (Mean difference 11.47, 95% CI 6.7–16.2, p = 0.00), AST (Mean
difference 160.8, 95% CI 64.8–256, p = 0.001), INR (Mean difference
1.63, 95% CI 0.93–2.33, p = 0.00), NWI (Mean difference 5.37, 95% CI
3.67–7.08, p = 0.00), Pediatric end stage liver disease (PELD) score
(Mean difference 11.47, 95% CI 6.7–16.2, p = 0.00), presentation as
ACLF (odd’s ratio or OR 5.93, 95% CI 1.97–17.8, p = 0.001) and hepatic
encephalopathy (HE) grade 3 or 4 (OR 48.5, 95% CI 5.8–402.7, p =
0.00) were significantly associated with poor outcome. On logistic
regression analysis significant association with poor outcome was
seen with HE grade 3/4 (adjusted OR 33.47, 95% CI 3.6–310.4, p =
0.002) and PELD score (adjusted OR 8.3, 95% CI 1.9–35.1, p = 0.004).
On further subjecting, the group with no HE or HE grade 1 or 2 to
binary logistic analysis, PELD score was significantly (adjusted OR
11.4, 95% CI 2.2–59.2, p = 0.004) associated with poor outcome. ROC
analysis revealed PELD score best cutoff of 17.5 to identify poor
outcome with the sensitivity of 84.5% and specificity of 69% in
patients with (AUROC = 0.843) or without HE (AUROC = 0.812).
Conclusions: HE grade 3/4 and high PELD (>17.5) are independently
associated with poor outcome in decompensated WD. NWI did not
show significant independent association with poor outcome.
Further studies are required to develop optimum prognostication
models for WD.
THU-422
Fontan-associated liver disease: diagnosis by elastography and
laparoscopic liver biopsy
Y. Koizumi1, M. Hirooka1, A. Yukimoto1, Y. Imai1, Y. Nakamura1,
T. Watanabe1, O. Yoshida1, Y. Tokumoto1, T. Higaki2, M. Abe1, Y. Hiasa1.
1
Departments of Gastroenterology and Metabology; 2Departments of
Pediatrics, Ehime University Graduate School of Medicine, Toon, Japan
E-mail: ykoizumi@m.ehime-u.ac.jp
Background and Aims: Patients with a Fontan circulation tend to
develop liver fibrosis, liver cirrhosis and even hepatocellular
carcinoma. Assessment of fibrosis in Fontan associated liver disease
(FALD) is needed to facilitate the disease progression. Our aim was to
evaluate the non-invasive diagnostic performance of vibrationcontrolled transient elastography (VCTE) in patients who had
undergone Fontan operations.
Methods: All participants provided written informed consent, and
the study protocols were approved by the institutional ethics
committee. A total of 60 patients with fontan circulation undergoing
cardiac catheterization with or without laparoscopic liver biopsy
were enrolled in this study, and all patients underwent liver stiffness
measurement by VCTE. Moreover, we measured hemodynamic data
and serum markers related to fibrosis, and examined hepatic and
splenic blood flow with duplex Doppler ultrasonography.
Results: Median age was 24 years (range 9–35). Median time since
Fontan procedure was 15 years (range 5.0–31.5). Mean liver stiffness
measurement by VCTE was 20.8 ± 9.6 kPa. Univariate regression
analysis using liver stiffness value as a continuous outcome variable
shows significant correlations with time since Fontan procedure (P =
0.001) and pulmonary vascular resistance (P = 0.04). We compared
the liver stiffness value between less than and more than 15 years
after the Fontan procedure. Liver stiffness was significantly higher in
patients who underwent surgery more than 15 years prior (P = 0.011).
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The patients who underwent laparoscopic liver biopsy were
asymptomatic, and their liver function tests were within normal
limits. However, laparoscopy showed nodular cirrhosis, lymph
vesicles, and white icing sugar-like plaques on the surface of the
liver in all patients who underwent laparoscopic liver biopsy.
Therefore, these patients were diagnosed with liver cirrhosis
secondary to FALD. No severe complication (e.g., bleeding) was
found after laparoscopic liver biopsy.
Conclusions: To the best of our knowledge, this is the first report of
FALD diagnosis by laparoscopic liver biopsy. The present study shows
that patients who undergo the Fontan procedure are at increased risk
of developing liver fibrosis and liver cirrhosis. VCTE may be a useful
screening tool for FALD.

Liver transplantation/surgery: Clinical aspects
THU-423
Prognostic value and prediction of extra-tumoral microvascular
invasion among patients who candidate for hepatectomy or liver
transplantation for hepatocellular carcinoma
H. Nitta1, M.-A. Allard1, G. Pittau1, O. Ciacio1, E. Vibert1, A.S. Cunha1,
D. Cherqui1, D. Castaing1, H. Bismuth1, H. Baba2, R. Adam1. 1Centre
Hepato-Biliaire, Hopital Paul Brousse, Villejuif, France; 2Department of
Gastroenterological Surgery, Kumamoto University, Kumamoto, Japan
E-mail: hnitta5085@gmail.com
Background and Aims: Vascular invasion (VI) is the strongest
prognostic factor following surgery of HCC. We examined how the
degree of VI affects the prognosis among a large cohort of patients
with hepatocellular carcinoma (HCC) who underwent hepatectomy
or liver transplantation (LT). A nomogram for prediction extratumoral microVI was established.
Methods: We reviewed 681 consecutive HCC patients who
underwent hepatectomy (n = 294) or LT (n = 387) between January
1994 to June 2012, at a single center. MicroVI was subdivided into
intra- or extra-tumoral by pathological analysis. Patients were
classified into 4 groups according to the degree of VI (no-VI; n =
386, intra-tumoral microVI; n = 83, extra-tumoral microVI; n = 168,
macro-VI; n = 44) based on pathological examination and we
evaluated their outcome. A nomogram for predicting extratumoral microVI was created from preoperative data and validated
using a validation cohort (n = 287) who underwent surgery in a
further period (July 2012 to June 2016).
Results: The 5-year overall survival (OS) of no-VI, intra-tumoral
microVI, extra-tumoral microVI and macro-VI were 66.1%, 46.8%,
20.2% and 27.8% after hepatectomy (P < 0.0001) and 80.6%, 67.3%,
40.7% and 57.4% after LT (P < 0.0001), respectively. Multivariate
analysis revealed that extra-tumoral microVI, but not intra-tumoral
microVI was an independent poor prognostic factor in OS for both the
patients who underwent hepatectomy (HR 2.33, 95%CI 1.47–3.68, P =
0.0003) or LT (HR 2.18, 95%CI 1.52–3.13, P < 0.0001). Multivariate
logistic regression analysis detected that 6 factors [alpha-fetoprotein
≥100 ng/ml (HR 2.44, 95%CI 1.61–4.40, P < 0.0001), largest tumor size
≥ 40 mm (HR 2.21, 95%CI 1.22–3.07, P = 0.0001), non-boundary
tumour shape in computed tomography (HR 2.08, 95%CI 1.27–3.13, P
= 0.0004), alkaline phosphatase ≥ 160 U/l (HR 1.82, 95%CI 1.13–3.06,
P = 0.007), neutrophils to lymphocyte ratio ≥ 3.0 (HR 1.74, 95%CI 1.21–
3.05, P = 0.008), and aspartate aminotransferase ≥ 62 U/l (HR 1.74,
95%CI 1.49–3.67, P = 0.006)] were independent risk factors for extratumoral microVI. The nomogram for predicting extra-tumoral
microVI using the 6 factors showed a good concordance index of
0.750 in the validation cohort.
Conclusions: The extra-tumoral microVI is an independent poor
prognostic factor for patients undergoing hepatectomy or LT. A

nomogram allows a reliable prediction of extra-tumoral MVI in those
patients. It could be a valuable tool to choose preoperatively
hepatectomy or LT as the best strategy.
THU-424
Ischaemic-reperfusion injury and different risk factors for acute
kidney injury in donation after circulatory death liver
transplantation. UK single centre study
I. Umbro1,2, F. Tinti1,2, F. Evison3, M. Kalisvaart1, A. Sharif4, B. Gunson5,
A.P. Mitterhofer2, J. Ferguson1, P. Muiesan1. 1The Liver Unit, Queen
Elizabeth Hospital Birmingham, Birmingham, United Kingdom;
2
Department of Clinical Medicine, Sapienza University of Rome, Rome,
Italy; 3Department of Health Informatics, University Hospitals
Birmingham NHS Foundation Trust; 4Department of Nephrology and
Transplantation; 5National Institute for Health Research Birmingham
Liver Biomedical Research Unit, Queen Elizabeth Hospital Birmingham,
Birmingham, United Kingdom
E-mail: ilaria.umbro@uniroma1.it
Background and Aims: Acute kidney injury (AKI) is a major cause of
mortality after liver transplantation (LT). Graft ischaemic-reperfusion
injury (IRI) seems to have a role on the occurrence of post-LTAKI. Liver
transplantation from DCD is a model with increased occurrence of
AKI compared to donors after brain death (DBD). This is likely to be
related to a more severe IRI sustained by the graft.
Aims of the study are (1) to evaluate incidence and classification of
AKI (2) to identify risk factors for AKI after LT, in different models of
ischaemia of the graft (DCD vs. DBD).
Methods: This is a retrospective single-centre study of 1150 patients
undergone LT at Queen Elizabeth Hospital Birmingham from 2007 to
2014. Exclusion criteria included: urgent transplantation (=66),
combined with other organs (=16), living donor liver transplants
(=7) and previous renal (=1) grafting. We considered: renal function
pre-transplant and daily within one week post-transplant, characteristics of recipient, donor type (DCD vs. DBD), graft variables and
indicators of initial graft function. AKI was defined and classified on
the basis of KDIGO Guidelines (2012).
Results: We considered 1060 LT patients (813 DBD and 247 DCD). The
total incidence of AKI, and AKI stage 3 in particular, were significantly
higher in DCD vs. DBD (see Table) despite better pre-LT liver and renal
functions. The risk factors for AKI are different in DBD (INR, bilirubin,
creatinine, GFR < 60, MELD, donor age, HCV) vs. DCD (recipient warm
ischaemia time-WIT, AST peak).
Furthermore, we identified a cut-off of 37 minutes in recipient-WIT as
predictive of AKI stage 3 in recipients from DCD.
Table 1: Incidence and classification of AKI in 1060 LT patients

Total AKI
AKI stage 1
AKI stage 2
AKI stage 3

DBD
813

DCD
247

Total
1060

p-value

469 (57.7%)
167 (20.5%)
154 (18.9%)
148 (18.2%)

160 (64.8%)
48 (19.4%)
36 (14.6%)
76 (30.8%)

629 (59.3%)
215 (20.3%)
190 (17.9%)
224 (21.1%)

0.047
0.704
0.117
<0.001

Conclusions: We identified a higher incidence of post-LT stage 3 AKI
in DCD, related to IRI which seems to have an important pathogenetic
role. The potential association with long term outcomes needs to be
investigated.
THU-425
Early treatment of HCV-recurrent infection post liver
transplantation in the era of the new direct acting antivirals, what
we learned till now?
M.A. Sakr1,2, H.M. Dabbous1,2, I.F. Montasser1,2, H.E. Ebada1,2,
K.A. Abdelhafeez1,2, Y.M. Massoud1,2, M.M. Bahaa1,2, M.S. Elmeteini1,2.
1
Ain Shams University; 2Ain Shams Center for Organ Transplantation
ASCOT, Cairo, Egypt
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Background and Aims: Recurrent HCV infection of the liver allograft
post liver transplantation is universal with poor graft and patient
survival in comparison with other indications. We presented our
experience in treating recurrent HCV infection post living donor liver
transplantation (LDLT) since the introduction of the second generation direct acting antiviral drugs (DAAs) in Egypt.
Methods: From 2014 and up till now, 91 Egyptian LDLT recipients
were treated for recurrent HCV genotype 4 with different (DAAs)
according to cost and availability of these drugs in our country. 50
patients (36 were treatment-naïve & 14 were treatment-experienced,
36 had /=F3 fibrosis and 3 had fibrosing cholestatic hepatitis(FCH)
were treated with sofosbuvir and ribavirin for 24 weeks. Eight
patients were treated with sofosbuvir + simeprevir + ribavirin (7 were
treatment-naïve and 1 was treatment-experienced) for 12 & 24
weeks post transplant. In September 2015, we started to adopt early
treatment strategy for all recipients due to HCV liver disease after the
first 3 months post-transplant. 29 recipients (28 were treatment
naïve & 1 was treatment experienced) were treated with sofosbuvir +
Daclatasvir+/−ribavirin for 12–24 weeks respectively. Two recipients
are treated with sofosbuvir + ledipasvir (ongoing treatment) and
other two are treated with ritonavir boosted paritaprevir/ombitasvir
due to having persistent renal impairment post transplantion
(ongoing treatment).
Results: Recipients who were treated with sofosbuvir + rbavirin: 41
(82%) recipients achieved sustained virological response (SVR) at 12
and 24 weeks after end of treatment (EOT), 8 (16%) recipients did not
achieve SVR 24 weeks after EOT and 1 (2%) recipient died 1 week after
starting treatment. SVR was significantly higher in treatment-naiive
patients and in recipients with low stage of fibrosis (94% in F2 and
66% FCS). Those who were treated with sofosbuvir + simeprevir, 6
recipients (75%) achieved SVR at 12 and 24 weeks post EOT and two
recipients were relapsers. Those who were treated with sofosbuvir +
Daclatasvir, all (100%) achieved SVR at 12 weeks post EOT and results
at 24 weeks are pending.
Conclusions: This is the first study on such number of post livertransplant recipients cases who were treated for recurrent HCV
genotype 4. Early treatment with newer combinations of DAA for
recurrent HCV after the first 3 months post liver transplantation is
recommended to achieve high rates of SVR and adequate safety
profile.
THU-426
Long term prevention of recurrent hepatitis B after liver
transplantation using nucleos(t)ide analogs after HBIg
discontinuation
J. Vu1, R.W. Osorio2, S.L. Cooper1, R.B. Merriman1. 1General and
Transplant Hepatology; 2Transplantation, California Pacific Medical
Center and Research Institute, San Francisco, United States
E-mail: merrimr@sutterhealth.org
Background and Aims: Prevention of hepatitis B (HBV) recurrence
after liver transplantation (LT) typically involves indefinite hepatitis B
immune globulin (HBIg) combined with oral nucleos(t)ide analogues
(NAs). Potent NAs with a high barrier to resistance raise the
possibility of limited HBIg duration followed by NA-only regimens
to prevent HBV recurrence. We aimed to evaluate the efficacy in
preventing post-LT HBV recurrence of transitioning from HBIg plus
NA(s) to NAs alone.
Methods: Data were gathered retrospectively to 7.2016 on all patients
who underwent LT for HBV-related liver disease at a single institution
between 1991 and 2015. All patients transplanted prior to 7.2011
received HBIg and two NAs– from 7.2011 they were switched to two
NAs alone (after receiving ≥ 6 months of HBIg). Patients undergoing
LT after 6.2011 received six months of HBIg plus one or two NAs
(depending on low or high recurrence risk), then switched to two NAs
alone. Pre-LT eAg, hepatitis D antibody (HDV Ab) and HBV DNA status
were noted and post-LT ALT, sAg and HBV DNA were performed at a
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minimum of every 3 months. Hepatitis B recurrence was defined as
serially positive sAg or detectable HBV DNA.
Results: Of 105 patients eligible for transitioning to a NA-only
regimen, 28 were excluded: transferred care = 14; lost to follow up =
1; declined = 4, prior switch to lamivudine = 1; NA intolerance = 3;
virologic relapse = 2; virologic resistance = 2 and kidney-LT = 1. Of the
remaining 77 patients, they were mostly male (75%), Asian (73%) and
transplanted for HBV and hepatocellular carcinoma (65%). A further
8 patients were excluded after attempting transition (transferred
care = 3, NA intolerance/decline = 3, re-LT = 1, death = 1 but all
without recurrent HBV). Thus 69 patients who transitioned to NAsonly from HBIg were evaluated: 35 were transplanted pre 7.2011 and
34 after 7.2011. With a mean follow up of 46 months, 91% did not have
recurrent HBV while 6/69 (9%) had HBV recurrence. Of these 6, all
were eAg and HBV DNA negative pre-LT. Four of the 6 with a known
hepatitis D status were HDV Ab negative. All 6 became sAg positive,
but only 2 had quantifiable serum HBV DNA. Three of 6 developed
recurrence due to NA non-compliance, one due to resistance and two
without explanation. All were subsequently controlled with NAs.
Conclusions: We show with long term follow-up that after LT,
prevention of recurrent hepatitis B after HBIg discontinuation with
continued NAs alone can be highly efficacious and durable.
THU-427
No increase in graft fibrosis for hepatitis B surface antigen positive
patients after liver transplantation using entecavir monotherapy
J.Y.Y. Fung1, T. Wong2, K. Chok2, A. Chan2, S.-L. Sin2, K. Ng2,
T.-T. Cheung2, J. Dai2, W.-K. Seto1, C.-L. Lai1, M.-F. Yuen1, C.-M. Lo2.
1
Medicine; 2Surgery, The University of Hong Kong, Hong Kong, Hong
Kong, China
E-mail: jfung@gastro.hk
Background and Aims: The long-term graft outcome after liver
transplantation for chronic hepatitis B (CHB) patients treated with
entecavir monotherapy without hepatitis B immune globulin is
unknown. The current study aims to determine the prevalence of
post-transplant liver fibrosis, and its association with hepatitis B
surface antigen (HBsAg) status.
Methods: Patients undergoing liver transplantation for CHB receiving entecavir monotherapy without hepatitis B immune globulin
from January 2007 to December 2014 were included. Liver stiffness
measurement using transient elastography was performed. Hepatitis
B serological markers and viral load were measured during regular
follow-up visits.
Results: A total of 213 underwent valid transient elastography, with
a median time from transplantation of 50 months (range, 6–100). Of
these, 175 (82%) had HBsAg seroclearance, 9 (4%) had persistent
HBsAg positivity without seroclearance, and 29 (14%) had alternating HBsAg status. The overall median liver stiffness score was 5.2 kPa
(range, 2.8–27.4). There were no significant differences between
those who achieved HBsAg seroclearance, those who had alternating
HBsAg status, and those who remained persistently seropositive
after transplantation (5.2 vs. 5.1 vs. 5.5 kPa respectively, p = 0.642).
No difference was observed with direct comparison between those
who achieved HBsAg seroclearance compared to those who
remained HBsAg positive ( p = 0.354). The liver stiffness for those
transplanted within 3 years, 3–5 years, and over 5 years was 5.2, 5.1,
and 5.7 kPa respectively, p = 0.044). Only 2 patients had positive HBV
DNA at the time of transient elastography, with liver stiffness of 5.2
and 4.3 kPa. The majority (91%) had normal liver stiffness of ≤7 kPa.
Eleven (5%) patients had liver stiffness >10 kPa, of which 9 had
HBsAg seroclearance, and all had undetectable HBV DNA. Two
patients had liver stiffness >20 kPa (20.9 and 27.4 kPa); both patients
were transplanted over 5 years ago. Liver biopsy of these two
patients revealed no histological evidence of significant fibrosis or
cirrhosis.
Conclusions: For CHB patients receiving entecavir monotherapy after
liver transplantation, there was no difference in liver stiffness
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between those who achieve HBsAg seroclearance and those who
remain HBsAg positive. The majority (over 90%) had normal liver
stiffness, suggesting the absence of significant fibrosis.
THU-428
Pregnancy outcomes in the post liver transplant setting: The Irish
experience
J. Doherty1, F. Jones1, A.M. Cormick1, F. McAuliffe2. 1National Liver
Tranpslant Unit, St Vincent’s University Hospital; 2Department of
Obstetrics and Gynaecology, National Maternity Hospital,
Dublin, Ireland
E-mail: jaynedohertie@hotmail.com
Background and Aims: Successful liver transplantation can lead to
restoration of fertility in women. Studies have shown largely
favourable pregnancy outcomes in liver transplant recipients,
however, concern remains regarding maternal and foetal complications and optimal management of these high risk patients.
We sought to evaluate the maternal and foetal outcomes of
pregnancy, post liver transplant over a 14 year period in the
National Liver Transplant Unit (NLTU).
Methods: We conducted a retrospective study of all self-reported
pregnancies in patients transplanted in the NLTU 1992 to 2016.
Information was collected regarding the following parameters:
transplant indication, gestational age, number of pregnancies,
immunosuppression, pregnancy induced hypertension (PIH), preeclampsia, infections, venous thrombosis (VT), re-transplant, miscarriages, caesarean section, prematurity, birth weights and congenital anomalies.
Results: 31 pregnancies were reported in 13 women. Median age at
delivery 28.5 years (18–38). Live birth rate 67.7% (n = 21). Maternal
complications: PIH (14.3%), pre-eclampsia (4.8%), VT (4.8%), liver
decompensation post-partum (9.5%) and infections (14.3%). Retransplant occurred in 3 (14.3%) patients, one within a year of
delivery. Mortality amongst this cohort was 30.77% (n = 4). Deaths
occurred from 8–96 months post-delivery. No patient died as a direct
result of pregnancy.
Foetal complications: miscarriage in 10 (32.3%), prematurity in 9
(42.9%) and low birth weight in 6 (28.6%). 16 (76.2%) were delivered
by caesarean section. NICU admissions in 5 (23.8%). No congenital
abnormalities occurred. One child born premature had respiratory
distress syndrome.
All patients with PIH and pre-eclampsia were on tacrolimus (P = 0.583).
Patients on cyclosporine were more likely to get infections (P = 0.055);
have a higher chance of re-transplant post-pregnancy (P = 0.055) and
higher mortality (P = 0.055). Six miscarriage occurred on tacrolimus
(P = 0.014, LR 10.38). C-section was overall more prevalent in this
cohort and more likely on cyclosporine (P = 0.04).
Conclusions: Our study showed high rates of maternal and foetal
complications in transplant recipients with a significantly higher rate
of miscarriage and incidence of C-section than the general
population.
This highlights the importance of adequate pre-conception counselling, including optimal timing of pregnancy and appropriate
management by a multidisciplinary team including a high risk
obstetrician and transplant hepatologist.
THU-429
Sarcopenia is associated with increased hospital expenditure in
patients undergoing major cancer surgery of the alimentary tract
J. Van Vugt1, S. Buettner1, S. Levolger1, R.C. van den Braak1, M. Suker1,
M. Gaspersz1, R. de Bruin1, C. Verhoef2, C. van Eijck1, N. Bossche3,
B.G. Koerkamp1, J. IJzermans1. 1Surgery, Erasmus MC University Medical
Center; 2Surgical Oncology, Erasmus MC Cancer Institute; 3Control and
Compliance, Erasmus MC University Medical Center, Rotterdam, The
Netherlands
E-mail: j.l.a.vanvugt@erasmusmc.nl

Background and Aims: Sarcopenia has been associated with poor
postoperative outcomes, and impaired medium- and long-term
survival in cancer patients. Furthermore, it is associated with
increased health-care cost in the United States of America. We
sought to determine its effect on hospital expenditure in a Western
European health-care system, with universal access.
Methods: Skeletal muscle mass (assessed by computed tomography),
patient characteristics, and costs were obtained for patients who
underwent major curative-intent surgery for abdominal cancer in a
tertiary referral centre between 2005 and 2015. Patients were
classified as sarcopenic based on established cut-offs. The relationship between sarcopenia and hospital costs was assessed using linear
regression analysis and Mann-Whitney U-tests.
Results: In total, 501 patients were included with a median age of 64
years (interquartile range 58–72). Most patients were male (60.5%).
The majority of patients had an ASA classification of 1 or 2 (79.2%).
Most patients underwent a resection for colorectal cancer (36.3%, n =
182), while 137 (27.3%) underwent surgery for colorectal liver
metastases, 126 (25.1%) for primary liver tumours, and 56 (11.2%)
for pancreatic or periampullary cancer. In total, 227 patients (45.3%)
had sarcopenia. Total hospital costs per patient in the sarcopenia
group were €2,813 higher compared with the non-sarcopenia group
(€17,953 versus €15,140; p < 0.001). Total costs also increased with
lower sex-specific quartile of skeletal muscle mass ( p = 0.003).
Sarcopenia was associated with higher costs in patients without
(severe) postoperative complications, prolonged (≥7 days) hospital
stay, and in patients undergoing major surgery (Figure). After
adjustment for confounders, sarcopenia was associated with a cost
increase of €4,688 (p = 0.004).

Conclusions: Sarcopenia was independently associated with
increased hospital costs of about €5,000 per patient. Strategies to
reduce sarcopenia could reduce hospital costs in an era of
incremental health-care costs and an increasingly ageing population.
THU-430
Progression of familial amyloidosis after domino liver
transplantation in donor and recipient
J. Vollmar1, J.C. Schmid1, M. Hoppe-Lotichius2, T. Emrich3, C. Geber4,
A. Schad5, J. Mittler2, H. Lang2, P.R. Galle1, T. Zimmermann1.
1
I. Department of Internal Medicine; 2Department of Hepatobiliary and
Transplantation Surgery; 3Department of Radiology; 4Department of
Neurology; 5Institute of Pathology, Johannes Gutenberg-University,
Mainz, Germany
E-mail: johanna.vollmar@unimedizin-mainz.de
Background and Aims: Liver transplantation (LT) is the first-linetherapy in patients with familial amyloidosis (AP), although the
disease may worsen after LT. Furthermore, there are reports about
transmission of disease in domino recipients (DR). Aim of this work
was to evaluate a single center cohort of AP and DR after DLT.
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Methods: Data were collected from patients records.
Electroneurography, transthoracic echocardiography (TE), cardiac
MRI and organ biopsy results were evaluated.
Results: The cohort includes 24 AP (11 Val30Met, 13 nonVal30Met)
and 23 DR. Only patients with available 5-year follow up data after LT
were included n = 14 AP (8 male), age 36–61 years, survival 4.7–12.9
years, signs of PNP in 14/14, cardiac involvement in 9/14 (4 proven by
biopsy, 5 suspected by MRI, scintigraphy or TE); n = 13 DR (11 male),
age 46–69 years, survival 4.7–15.2 years.
In AP electroneurography showed a progress in 64.2% (9/14 patients,
5 with Val30Met) after 3.7 (1.1–7.9) years post LT, only one showed
an improvement. 7 patients reported subjective worsening of
symptoms.
Cardiac aggravation was seen in 12 patients in TE. In 2 patients (both
Val30Met) there was a suspected diagnosis of cardiac amyloidosis,
one patient received a pacemaker.
Increase of deposits was shown in 2 patients (both nonVal30Met) by
cardiac MRI. 1 of 3 patients (nonVal30Met) showed first signs of new
deposits after heart transplantation in MRI.
In the DR cohort rectal biopsy samples showed amyloid deposits in 2
patients after 7.9 and 9.9 years. Gastrointestinal symptoms occurred
after 4 and 11 years, symptoms of PNP after 3 and 7 years. One patient
died after 12 years because of de-novo-amyloidosis.
Conclusions: Most AP showed an aggravation after LT. Considering
the availability of new therapeutic drugs, the optimal timing of LT
needs discussion. In DR, de-novo-amyloidosis occurs earlier than
expected. Therefore, recipients for DLT need to be carefully selected.
THU-431
Clinical outcomes of patients delisted from the waiting list of liver
transplantation after interferon-free antiviral therapy
J.M. Pascasio1, C. Vinaixa2, M.T. Ferrer3, J. Colmenero4, A. Rubin2,
L. Castells5, M.L. Manzano6, S. Lorente7, M. Testillano8, F.X. Xiol9,
E. Molina10, L. Dominguez-Dieguez11, E. Otón12, S. Pascual13,
B. Santos5, J.I. Herrero14, M. Salcedo15, J.L. Montero16,
G. Sánchez-Antolín17, I. Narváez18, F. Nogueras19, A. Giráldez3,
X. Forns4, M. Prieto2, M.C. Londoño4. 1Digestive Diseases, IBIS and
CIBERehd, Hospital Universitario Virgen del Rocío, Sevilla; 2DigestiveHepatology, CIBERehd, Hospital Universitario y Politécnico La Fé,
Valencia; 3Digestive Diseases and IBIS, Hospital Universitario Virgen del
Rocío, Sevilla; 4Hepatology, IDIBAPS and CIBERehd, Hospital Clinic;
5
Internal Medicine-Hepatology and CIBERehd, Hospital Universitario
Vall d’Hebron, Barcelona; 6Digestive, Hospital General Universitario 12
de Octubre, Madrid; 7Digestive Disease-Liver Transplant, Hospital
Clínico Universitario Lozano Blesa, Zaragoza; 8Digestive-Hepatology,
Hospital Universitario de Cruces, Vizcaya; 9Digestive, Hospital
Universitario de Bellvitge, Barcelona; 10Transplante Abdominal,
Complejo Hospitalario Universitario, Santiago de Compostela;
11
Hepatology, Hospital Universitario Central de Asturias, Oviedo;
12
Digestive, Hospital Universitario Nuestra Señora de la Candelaria,
Santa Cruz de Tenerife; 13Liver Unit and CIBERehd, Hospital General
Universitario, Alicante; 14Hepatology, IdiSNA and CIBERehd, Clínica
Universitaria de Navarra, Pamplona; 15Liver Transplant and CIBERehd,
Hospital General Universitario Gregorio Marañón, Madrid; 16Digestive,
Hospital Universitario Reina Sofía, Córdoba; 17Hepatology and Liver
Transplant, Hospital Universitario Río Ortega, Valladolid; 18Digestive,
Complejo Hospitalario, Hospital Universitario Infanta Cristina, Badajoz;
19
Digestive, Hospital Universitario Virgen de las Nieves, Granada, Spain
E-mail: jmpascasioa@gmail.com
Background and Aims: There is no information on the follow up
clinical outcomes of decompensated cirrhotic patients delisted after
hepatitis C eradication with an IFN- free regimen. The aims of the
study were: (1) to analyze the effectiveness of IFN-free antiviral
therapy with different combinations of direct acting antivirals (DAA)
in cirhotic patients with decompensated cirrhosis awaiting LT, (2) to
evaluate the impact of treatment on delisting for clinical
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improvement and (3) to assess the events of hepatic decompensation
or development of HCC after the exclusion from LT waiting list.
Methods: Retrospective multicenter study with data collected from
18 Spanish hospitals.
Results: 122 patients with decompensated cirrhosis were included.
73% were infected with genotype 1 (43% 1b), 52% were nonresponders to IFN-pegylated + ribavirin (RBV) and 9% to combinations
including at least 1 DAA. Child-Pugh classification was A (4%)/B (61%)/
C (35%), median MELD 14 (8–24) and 96% had a history of
decompensation. The DAA combinations used were: Sofosbuvir
(SOF) + RBV in 25 (21%) patients and 2 DAA ± RBV in 97 (79%); SOF +
Daclatasvir ± RBV was the most frequent combination (59%). The
median duration of therapy was 24 weeks (wk) (7–50). The overall
sustained virological response was 84%, being higher with 2 DAA ±
RBV (89% vs. 68% with SOF + RBV; p = 0.025). After a median follow-up
of 50 wk (IQR:30–81) after initiation of antiviral treatment, 67 (55%)
patients were transplanted and 29 (24%) were excluded from the LT
waiting list due to clinical improvement. MELD improved from a
median of 14.1 ± 2.9 at baseline to 10.8 ± 2.2 on delisting ( p < 0.01). No
patient with baseline MELD >20 could be delisted due to improvement. After delisting (median of follow-up of 11 months), there were
no significant changes in MELD and only 2/29 (7%) patients presented
hepatic events:one developed a HCC of <2 cm (listed for LT) and the
other presented variceal bleeding with worsening of liver function
after interruption of beta-blockers therapy. One patient had a visceral
leishmaniasis with a good response to treatment. The remaining
patients had no complications outside the LT waiting list.
Conclusions: The combination of 2 DAA showed a high effectiveness
in cirrhotic patients awaiting LT and allowed 24% of them to be
excluded from LT list because of improvement in liver function. Most
patients remain stable during the first months of follow-up, suggesting that delisting was a reasonable strategy after viral eradication.
THU-432
Donor mannose-binding lectingene polymorphisms increase the
risk of severe bacterial infections after liver transplantation
J. Lombardo1, G. Sanclemente2, J. Colmenero1, M. Español3,
M.T. Arias3, P. Ruiz1, E. Mauro1, L. Sastre1, G. Crespo1, A. Moreno2,
F. Lozano3, M. Navasa1. 1Liver Transplant Unit, Hospital Clínic, IDIBAPS;
CIBERehd; 2Infectious Diseases Dpt., Hospital Clínic, IDIBAPS, REIPI;
3
CDB, Hospital Clínic, IDIBAPS area1, Barcelona, Spain
E-mail: jcolme@clinic.ub.es
Background and Aims: Mannose-binding lectin (MBL) is a serum
molecule that binds to bacterial and fungal antigens as a part of the
innate immunity. MBL2-gene exon-1 polymorphisms (A/O;O/O;XA/
XA vs other alleles) behave different serum levels and exhibit two
different phenotypes: “MBL-insufficient” vs “MBL-sufficient” producers, respectively. Low MBL serum levels are linked to higher risk of
bacterial infections and this condition may be especially relevant in
transplant recipients with drug-induced suppression of the acquired
immunity. Since MBL is synthesized in the liver, its serum levels after
liver transplantation (LT) depend on the donor MBL2 genotype.
Aims: to evaluate the influence of the donor and recipient MBL2gene polymorphisms on the incidence of infections, cellular
rejection, and patient and graft survival within 1-year after LT.
Methods: Clinical data and genotyping of exon-1 polymorphisms of
the MBL2 gene by PCR sequence-based typing in 240 paired donors
and LT recipients (2007–13) at Hospital Clínic, Barcelona.
Results: Infections occurred in 146 (61%) recipients: 135 (56%) were
bacterial, 14 (6%) fungal, 32 (13%) viral non-CMV, 47 (19%) CMV
infection and 15 (6%) CMV disease. The most common bacterial
infections were urinary tract infections (26%) and pneumonia (22%).
Recipients of MBL-insufficient producer donors had higher risk of
bacterial infection (50% vs. 33%, OR = 1.48; CI:1.04–2.09; p = 0.028),
pneumonia (47% vs. 21%, OR = 2.13; CI:1.17–3.86; p = 0.013) and septic
shock (12% vs. 4%, OR = 5.62; CI:1.92–16.44; p = 0.002) compared to
recipients of MBL-sufficient producer donors. The higher incidence of
bacterial infections, pneumonia and septic shock in recipients of
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MBL-insufficient donors was restricted to the first 40 days after LT
( p = 0.006) and remained similar thereafter. CMV infection/disease,
fungal infection, cellular rejection or patient/graft survival was
similar in both groups. Recipient MBL2 genotyping was not
associated with significantly different outcomes.
Conclusions: LT recipients of MBL-insufficient producer donors have
a higher risk of developing bacterial infection, pneumonia and septic
shock after LT within 40 days after LT. Donor MBL2 genotyping could
help identify LT recipients at a higher risk of severe bacterial
infectious complications. Further studies are needed to evaluate the
effect of antibiotic prophylaxis or MBL replacement for LT recipients
of MBL-insufficient producer donors on the risk of bacterial infections
within 40 days after LT.
THU-433
Pregnancy outcomes in liver transplant recipients: a single
tertiary centre experience
K.J. Arndtz1,2,3, S.K. Kamarajah2, B. Gunson1,3, G. Haydon1,
F. Thompson1. 1Liver Unit, University Hospitals Birmingham NHS
Foundation Trust; 2Institute of Immunology & Immunotherapy,
University of Birmingham; 3National Institute of Health Research (NIHR)
Liver Biomedical Research Unit, Birmingham, United Kingdom
E-mail: k.arndtz@bham.ac.uk
Background and Aims: There are increasing numbers of reports of
pregnancy in solid organ transplant recipients, but questions still
remain about the impact of transplantation and immunosuppression
in pregnancy. The proportion of female liver transplant recipients is
increasing, particularly in the paediatric age group, and this poses
challenges in terms of future fertility, conception and successful
pregnancy outcomes for both mother and child. The aim of this study
was to identify all liver transplant recipients in Birmingham who have
subsequently become pregnant and to retrospectively collect data on
their immunosuppression, graft morbidity and materna & neonatal
outcomes.
Methods: Women who reported a pregnancy post transplant were
identified from the liver transplant database in Birmingham, and
their electronic case notes were then reviewed for information
relating to their transplant and pregnancies.
Results: A total of 139 pregnancies in 83 women were identified
between August 1986 and May 2016. Median age at conception was
27 years (15–46 years). The outcomes of these pregnancies are
summarized as follows: 69% live births, 19% miscarriages/still births
and 9% ended in termination. Factors influencing the outcome of
pregnancy included time from transplant to conception; those that
were conceived more than one year post transplant had significantly
higher live birth rates, (p = 0.006). Immunosuppression regimen also
had an effect, with, patients taking tacrolimus having a higher risk of
premature delivery ( p = 0.045) and caesarian section (p = 0.03) than
those on cyclosporine containing regimes, but no overall difference in
live births was seen. When comparing the 1986–2000 to 2001–2016
cohorts, we found the more recent cohort had a lower time between
transplantation and conception ( p = 0.027), more frequent use of
tacrolimus containing regimes rather than cyclosporin ( p = 0.001),
and a higher incidence of cesarean section ( p = 0.025). Nine women
conceived on MMF after 2000 with none seen in the earlier era.
Conclusions: Successful pregnancy is clearly possible after liver
transplantation. however our findings confirm those of previous
studies that suggest they are high risk pregnancies, with lower live
birth rates than the normal population.
THU-434
Effect of diabetes and obesity on short-term outcome after major
liver resection
K. Hoffmann1, A.D. Fischer1, A. Billeter1, U. Hinz1, P. Schemmer1,
A. Mehrabi1, M.W. Büchler1. 1Department of General, Visceral and
Transplantation Surgery, University Hospital Heidelberg, Heidelberg,
Germany
E-mail: hn383@stud.uni-heidelberg.de

Background and Aims: Patient-related risk factors such as diabetes
mellitus and obesity are increasing in western countries. At the same
time the indications for liver resection in both benign and malignant
diseases have been significantly expanded in recent years. Major liver
resection is performed more frequently in a patient population of
increasing age, comorbidity and rate of neoadjuvant chemotherapy.
The aim of this study was to evaluate whether diabetes mellitus,
obesity and overweight are risk factors for the short-term postoperative outcome after major liver resection.
Methods: Four hundred seventeen major liver resections were
selected from a prospective database on liver resections performed
at the Department of General and Transplantation Surgery, University
of Heidelberg, which contained 1,619 liver resections during the
study period from September 1, 2008 to December 31, 2014.
Exclusion criteria included antecedent liver resection and synchronous major intra-abdominal procedure. Overweight was defined as
BMI between 25 and 30 kg/m2 and obesity as BMI higher than 30 kg/
m2. Primary end point was 90-day mortality and logistic regression
was used for multivariate analysis. Secondary end points included
morbidity, Clavien-Dindo classification, unplanned readmission, bile
leakage, and liver failure. Morbidity was defined as occurrence of a
post-operative complication during hospital stay or within 90 postoperative days.
Results: Fifty-nine patients had diabetes mellitus (14.1%), 48 were
obese (11.6%) and 147 were overweight (35.5%). Ninety-day mortality
was 11.8% and morbidity was 59.8%. In multivariate analysis, diabetes
was an independent predictor of morbidity, Clavien-Dindo grade IV
complications, unplanned readmission and bile leakage. Additionally,
it was associated with significantly higher rates of pneumonia,
respiratory decompensation, acute renal failure and wound healing
disorders in univariate analysis. Obese and overweight patients did
not have an impaired post-operative outcome compared to normal
weight patients.
Conclusions: Major liver resection is a safe procedure in obese and
overweight patients. Diabetes has direct influence on the perioperative outcome with an increased risk of morbidity but not
mortality. Preoperative identification of high-risk patients will
potentially decrease complication rates and help to undertake
adequate counseling as part of the shared decision-making process.
THU-435
Occult hepatitis B virus persistence in liver transplant recipients
despite prophylactic hepatitis B immune globulin and potent
nucleos/tide analogues therapy
K.C. Lau1, C. Osiowy2, E. Giles2, G. van Marle1, K.W. Burak3,
C.S. Coffin1,3. 1Microbiology, Immunology, and Infectious Diseases,
University of Calgary, Calgary; 2Bloodborne Pathogens and Hepatitis,
Public Health Agency of Canada, Winnipeg; 3Calgary Liver Unit,
Department of Medicine, University of Calgary, Calgary, Canada
E-mail: kcklau@ucalgary.ca
Background and Aims: Recent reports advocate for the complete
withdrawal of HBV prophylaxis from liver transplant (LT) recipients
with a low risk of HBV recurrence (ie. undetectable serum HBV DNA).
However, occult HBV persistence, particularly in extrahepatic tissues
(ie. lymphoid system), remains a potential concern in LT recipients. In
plasma and peripheral blood mononuclear cells (PBMC) of LT
recipients, we aim to 1. determine if HBV genomes and replication
persists despite use of potent anti-HBV therapies and 2. determine if
HBV oncogenic genotypes and genetic variants are present.
Methods: Plasma and PBMC were collected from LT recipients (n = 12;
10 males; median age = 57.5; median follow-up post-LT = 60 months;
6 with pre-LT hepatocellular carcinoma [HCC]). All cases were treated
post-LT with HBIG, NAs, and immunosuppressives. 3 cases have
clinically detectable HBV DNA (lower limit = 10 IU/mL) and were
HBsAg+ post-LT. HBV DNA was detected by nested PCR using HBV
specific primers. Next generation sequencing (NGS) of the PCR
amplicons with Illumina MiSeq was used to identify HBV genotype
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and genetic variants. HBV covalently closed circular DNA (cccDNA)
was detected in PBMCs (following Hirt total DNA isolation, T5
exonuclease digestion) with cccDNA primers specific for the HBV nick
region. PCR amplified sequences were confirmed by nucleic acid
hybridization to a Digoxigenin-labelled HBV specific probe and direct
sequencing. HBV mRNA was extracted from PBMC and detected with
reverse-transcriptase nested PCR.
Results: HBV DNA was detected using nested PCR in both plasma and
PBMC in all LT recipients. HBV cccDNA and mRNA were detected in
the PBMC of 5/12 and 2/12 cases, respectively. NGS analysis showed
significant diversity in HBV quasi-species population size (i.e. 1432212 non-redundant representative sequences) in plasma and PBMC.
In all cases, single nucleotide polymorphisms previously reported to
be associated with HCC were detected at varying frequencies.
Conclusions: Both chronic (HBsAg+) and occult HBV infection
persists long term in the plasma and PBMC of LT recipients despite
potent HBV prophylaxis as demonstrated by detection of HBV DNA,
cccDNA, and mRNA. Further, genetic variants associated with HCC are
present in the plasma and PBMC of cases with pre-LT HCC. Occult HBV
persistence post-LT with oncogenic quasi-species suggest that
extreme caution or close monitoring is necessary if complete
withdrawal of HBV prophylaxis is attempted in LT recipients with a
history of HBV-related end-stage liver disease.
THU-436
A pospective study to evaluate the impact of early everolimus on
the recurrence of hepatocellular carcinoma after liver
transplantation
M. Rodríguez-Perálvarez1, M. Guerrero1, L. Barrera2, G. Ferrín1,
J.M. Alamo2, D. Ayllón1, G. Suarez2, J.L. Montero1, J. Briceño1, J. Padillo2,
E. Fraga1, E. Perea2, J.M. Pascasio2, M.A. Gómez-Bravo2, M. De la Mata1.
1
Department of Hepatology and Liver Transplantation, Reina Sofía
University Hospital, IMIBIC, CIBERehd, Córdoba; 2General Surgery and
Transplantation, Hospital Virgen del Rocío, IBIS, Sevilla, Spain
E-mail: ropeml@hotmail.com
Background and Aims: Everolimus-based immunosuppression is
frequently prescribed to prevent the recurrence of hepatocellular
carcinoma (HCC) after liver transplantation (LT), in absence of
supporting clinical evidence. We aimed to evaluate the impact of
early initiated everolimus on the recurrence of HCC after LT.
Methods: Prospective study including a consecutive cohort of
patients with HCC who underwent LT in two LT centers (2012–
2015). Exclusion criteria were: retransplantation, multiorgan transplantation and HIV positive. The immunosuppression protocol
consisted in tacrolimus, steroids and early introduction of everolimus
(15–21 days after LT). A historical control group (ratio 2:1) matched by
number of nodules, diameter of the largest nodule, grade of
differentiation and microvascular invasion (mVI), was used for
analysis. None of the controls had received everolimus. Post-LT
follow-up ended in October 2016.
Results: 207 patients were included (88.4% male, mean age 55.6),
comprising 69 prospectively enrolled patients who received early
everolimus (cases) and 138 matched historical controls without
everolimus. Predominant etiologies of liver disease were hepatitis C
(55.1%) and/or alcoholic cirrhosis (48.3%). Cases and controls were
comparable in terms of pre-LT AFP ( p = 0.98), locoregional bridging
therapy (71.7% vs. 61.9%; p = 0.20), proportion of tumors beyond
Milan criteria (23.5% vs. 27.5%; p = 0.54), and moderate-poor
histological differentiation (61.5% vs. 63.6%; p = 0.80). However, the
rates of mVI were increased in cases as compared with historical
controls (27.9% vs. 13.2%; p = 0.01). The use of everolimus had no
impact on HCC recurrence neither on the overall cohort (6.4% at 24
months and 12.8% at 36 months with everolimus vs. 8% at 24 months
and 12.4% at 36 months without everolimus; p = 0.89), nor in
subgroups with mVI or exceeding Milan criteria ( p = 0.26 and p =
0.23 respectively). In the multivariate Cox regression analysis, the
number of nodules and mVI status were independent predictors of
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HCC recurrence (RR = 1.01; p = 0.025 and RR = 5.47; p < 0.001 respectively), whereas the use of everolimus was not (RR = 0.78; p = 0.68).
Overall mortality rates were similar between cases and controls:
15.8% at 24 months and 28.6% at 36 months with everolimus vs. 20.3%
at 24 months and 27.5% at 36 months without everolimus ( p = 0.74).
Conclusions: Early initiated everolimus does not prevent HCC
recurrence after LT. Randomized trials focusing on high-risk subpopulations are warranted, particularly on patients with mVI.
THU-437
Impact of “rescue allocated” livers on outcomes after liver
transplantation: a propensity score matching analysis
M. Disabato1, C.G. Gavara1, A. Winter2, H. Hentati1, C. Lim1, C. Salloum1,
E. Levesque3, C. Feray4, D. Azoulay5, P. Compagnon5. 1Service de
Chirurgie Digestive, Hépato-Bilio-Pancréatique et Transplantation
Hépatique, Hôpital Henri Mondor, Assistance Publique-Hôpitaux de
Paris, Université Paris-Est, Créteil; 2Laboratoire de Biostatistique, IURC,
Montpellier; 3Service de Réanimation Digestive; 4Service d’Hépatologie,
Hôpital Henri Mondor, Assistance Publique-Hôpitaux de Paris,
Université Paris-Est; 5Service de Chirurgie Digestive, Hépato-BilioPancréatique et Transplantation Hépatique, Hôpital Henri Mondor,
Assistance Publique-Hôpitaux de Paris, Université Paris-Est,
Créteil, France
E-mail: philippe.compagnon@aphp.fr
Background and Aims: Liver grafts declined by at least 5 centers are
considered for “rescue allocation” (RA), leaving a free choice for the
recipient. The aim of this study was to compare the postoperative
outcomes of patients who received a donor liver according to MELD
score priority (standard allocation, SA) or through a RA procedure.
Methods: From January 2011 to April 2015, 377 deceased donor LTs
were performed at our center. Of these, 128 transplant procedures
were excluded from further analysis (retransplantations = 43; super
urgent, n = 24; multivisceral, n = 18; split, n = 37; or domino LT, n = 6).
Analysis was performed before and after propensity score matching
(PSM) on recipient characteristics.
Results: Overall, 249 first elective LTs were retrospectively analyzed:
64 (25.8%) with “rescue-allocated” livers (RA group) and 185 (74.2%)
through a SA procedure. RA liver grafts came from older donors (68.1
vs. 58.2 years; p < 0.001), had a higher Euro-Transplant Donor Risk
Index (2.2 vs. 1.6; p < 0.001), and a longer cold ischemia time (9.1 vs.
7.05 hours; p < 0.001). Compared to SA group, recipients of RA livers
had a lower MELD score (10.5 vs. 21.7; p < 0.001), were more
frequently at home (89.1 vs. 49.2%; p < 0.001), and most of them
had a hepatocellular carcinoma (82.8 vs. 13.5%; p < 0.001). RA
recipients were less frequently transfused (78.1 vs. 91.4%; p < 0.01),
had shorter operative time (470 vs. 431 minutes; p = 0.01), and
shorter ICU and hospital stay (19.7 vs. 27.2 days; p = 0.003 and 36.5
vs. 48.2 days; p < 0.001, respectively). Delayed graft function and
primary non-function rates were similar between RA and SA groups
(32.8 vs. 29.7%, p = 0.87; and 1.6 vs. 3.2%, p = 0.64; respectively).
Retransplantation rate (7.8 vs. 8.6%; p = 0.9) and severe complication
rates (grade III and IV) according to Dindo-Clavien’s classification (36
vs; 44.8%; p = 0.12) did not differ between the two groups. Mortality
at 3 months was similar between RA and SA group (12.5 and 9.1%
respectively; p = 0.44). Graft survival at 1 and 3 years was similar
between RA and SA group (79% and 73% vs. 80% and 78%, p = 0.48;
respectively). Patient survival at 1 and 3 years was also similar
between RA and SA group ( p = 0.11). All these results were
maintained after PSM.
Conclusions: Rescue-allocated livers – i.e. refused by at least 5
centers – can be safely transplanted without increased morbidity or
mortality compared to standard allocated livers, thereby enlarging
the donor pool.
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THU-438
Medical emergency team activation in patients pre- and post-liver
transplantation is associated with prolonged length of stay and
higher morbidity
M. Robertson1, W. Chung1, A. Huynh1, T. O’Halloran1, S. Warrillow2,
P. Gow1, P. Angus1,3, D. Jones2,4. 1Liver Transplant Unit; 2Intensive Care
Department, Austin Health; 3Deparment of Medicine, University of
Melbourne; 4Deparment of Medicine, Monash University, Heidelberg,
Australia
E-mail: robbo10@hotmail.com
Background and Aims: Liver transplantation (OLT) is a major
procedure with significant stressors that can lead to rapid clinical
deterioration (RCD). The Rapid Response System (RRS) is an intensive
care (ICU) based approach for the early recognition and management
by a medical emergency team (MET) of patients identified as high risk
for RCD. The aetiology of RCD events is poorly studied in OLT patients.
Aims: to investigate the epidemiology of MET activations in patients
pre- and post-OLT and their association with patient outcomes.
Methods: A prospectively-collected transplant database identified
patients ≥18 years who received an OLT over a 36-month period from
2011 to 2013. Medical records identified patients who received MET
activation before or after OLT in the same admission as the OLT.
Results: 140 patients were included. Median age was 53 (IQR 44–59),
63% were male and median MELD score was 22. 34% patients received
≥1 MET activation, with 72 activations recorded in 47 patients. 27
MET activations occurred in 20 patients pre-OLT ( pre-OLT MET) and
46 occurred in 32 patients post-OLT ( post-OLT MET). The most
common triggers for MET activation were tachypnoea and decreased
conscious state pre-OLT and tachycardia post-OLT. There were no
differences in baseline characteristics between patients who had no
MET, pre- or post-OLT MET activations. MELD scores were significantly higher in the pre-OLT MET cohort compared to no MET and
post-OLT MET groups (MELD 31 vs. 21 and 23 respectively, p <
0.0001).
Unplanned ICU readmission rates following a pre- and post-OLT MET
activation were 44% and 20% respectively, with a trend towards
increased ICU admission if patients fulfilled MET criteria >12 hours
before MET activation (42% vs. 20% p = 0.055). MET patients had
longer post-OLT ICU (no-MET 48 hrs vs. post-OLT MET 66 hrs; p = 0.01
and vs. pre-OLT MET 198 hrs; p < 0.0001) and hospital length of stay
(no-MET 12.7 days vs. post-OLT MET 19.5 days; p = 0.0001 and vs. preOLT MET 21.5 days; p < 0.0004). In-hospital and 12-month survival
was 94% and did not differ between groups. MET patients were more
likely to require inpatient rehabilitation (no-MET 18% vs. post-OLT
MET 38%; p = 0.03 and vs. pre-OLT MET 60%; p = 0.0003).
Conclusions: OLT patients with pre- or post-operative complications
prompting MET activation represent a high-risk group with increased
morbidity, ICU and hospital LOS. Early identification and correction of
factors which predispose to MET calls may lead to improved
outcomes and a reduction in health-care costs.
THU-439
Interferon-free therapy is effective and safe for hepatitis C
recurrence in liver transplant hepatitis C virus/human
immunodeficiency virus coinfected recipients: a case-control
study
M.-C. Londoño1,2,3, C. Manzardo2,4, S. Del Campo5, L. Castells6,
V. Aguilera7, J.R. Fernández8, J. Calvo-Pulido9, J. Peñafiel4,
A. Rimola2,3,4, J.M. Miro2,4 and FIPSE Investigators. 1Liver Unit, Hospital
Clinic Barcelona; 2IDIBAPS; 3CIBEREHD; 4Hospital Clinic Barcelona,
Barcelona; 5Hospital Universitario Ramon y Cajal, Madrid; 6Hospital
Universitario Vall d‘Hebrón, Barcelona; 7Hospital Universitario La Fe,
Valencia; 8Hospital de Cruces, Bilbao; 9Hospital Doce de Octubre,
Madrid, Spain
E-mail: mlondono@clinic.ub.es
Background and Aims: Interferon (IFN)-free therapies are highly
efficacious and safe in monoinfected liver transplant (LT) recipients

with hepatitis C (HCV) recurrence. However, only small series of cases
have reported on the use of direct acting antivirals (DAAs) in HCV/HIV
co-infected LT recipients. The aim of this study is to evaluate the
effectiveness and tolerability of IFN-free regimens in a nationwide
cohort of HCV/HIV coinfected patients with HCV recurrence after LT.
Methods: Prospective, multicenter cohort study, including HCV/HIV
co-infected LT patients who received IFN-free treatment for recurrent
HCV with two or more DAAs ( ± RBV). For comparison, a matched
cohort (by center, year of LT, age, gender, and associated hepatocellular carcinoma) of HCV mono-infected LT recipients who received
similar treatment for HCV recurrence, were included. ith HCV
recurrence after LT.
Results: 38 HCV/HIV coinfected and 133 HCV monoinfected LT
patients were enrolled in the study. No significant differences were
observed between the two cohorts in gender (males: 76% vs 80%,
respectively), age (median: 47 vs 49 yrs), genotype (G1: 58% vs 81%;
G3: 18% vs 10%, G4: 0 vs 6%), viral load (log10: 6.28 vs 6.33), fibrosis
stage (F3/F4: 67% vs 53%), and time from LT to antiviral treatment
(median: 38 vs 47 months). All HCV/HIV patients were on
antiretroviral therapy, with a median CD4 T-cell count of 367 cells/
μL, and HIV-RNA <50 copies/mL in 84% of patients. DAAs regimens
were: SOF + LDV ± RBV (33%), SOF + SMV ± RBV (31%), SOF + DCV ±
RBV (28%), SMV + DCV ± RBV (5%), and 3D (3%) with no differences
between coinfected and monoinfected patients. A similar proportion
of patients from the two cohorts received RBV: 58% vs 67% ( p =
0.832). SVR12 was similar in coinfected and monoinfected patients:
92% vs 96% ( p = 0.239). Virological failures were due to relapse. Four
of the 8 virological failures received a suboptimal combination (SMV
+ DCV ± RBV). There were no differences in SVR according to genotype
or advanced fibrosis. Treatment was well tolerated. Only one patient
in the mono-infected cohort died due to decompensated cirrhosis.
Conclusions: IFN-free regimens for post LT HCV recurrence in HIV
infected individuals were highly effective and well tolerated, with
results comparable to HCV mono-infected patients.
THU-440
The golden hour: length of total warm ischemia time presages
development of severe acute kidney injury after DCD liver
transplantation
M. Kalisvaart1,2, I. Umbro3, J. de Haan4, I. Scalera1, A. Schlegel1,
J. IJzermans2, T. Perera1, J. Isaac1, A.P. Mitterhofer3, P. Muiesan1,
J. de Jonge2. 1Liver Unit, University Hospitals Birmingham, Birmingham,
United Kingdom; 2Surgery, Erasmus University Medical Centre,
Rotterdam, The Netherlands; 3Clinical Medicine, Nephrology and
Dialysis B, Sapienza University of Rome, Rome, Italy; 4Intensive Care
Medicine, Erasmus University Medical Centre, Rotterdam,
The Netherlands
E-mail: m.kalisvaart@erasmusmc.nl
Background and Aims: Postoperative acute kidney injury (AKI) is
more frequently observed in DCD liver transplantation. The DCDspecific donor warm ischemia time (DWIT) aggravates hepatic
ischemia/reperfusion injury and thereby enhances renal impairment.
Our aim was to analyse the impact of all warm ischemia periods on
development of AKI after DCD liver transplantation.
Methods: Retrospective two centre study of all DCD liver transplants
(2008–2016). AKI was defined following KDIGO criteria. DWIT was
divided into two periods: agonal phase (donor treatment withdrawal–circulatory arrest) and asystolic phase (circulatory arrest–cold
perfusion). Total warm ischemia time was defined as the sum of
agonal phase, asystolic phase and recipient warm ischemia time
(RWIT). Multiple logistic regression was used to identify factors
associated with development of severe postoperative AKI (KDIGO
stage 2&3).
Results: A total of 368 recipients were included and 239 recipients
(65%) developed AKI, including 151 recipients (41%) with severe AKI.
The relation between all warm ischemia periods and AKI differed
between centres. In centre 1 only RWIT was longer in recipients with
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severe AKI (40 minutes) compared to recipients with no or mild AKI
(36 minutes) ( p = 0.003). On the contrary, in centre 2 only agonal
phase was longer in the severe AKI group (19 vs 15 minutes; p =
0.028). Analysis of the entire cohort showed that the total warm
ischemia time increased with severity of AKI: 61 minutes in
recipients without AKI up to 69 minutes in recipients with AKI
KDIGO stage 3 ( p < 0.001). Multiple logistic regression identified
length of TOTAL warm ischemia time as a factor associated with
severe AKI (OR 1.032; 95%CI 1.014–1.051; p < 0.001).

Conclusions: The extra DWIT in DCD liver transplantation exposes
grafts to more hepatic ischemia/reperfusion injury upon the warm
ischemia prior to reperfusion. Although the composition of warm
ischemia may differ between centres, the length of total warm
ischemia time is associated with development of severe AKI and
should ideally not exceed 60 minutes.
THU-441
The use of prophylactic strategies using hepatitis B
immunoglobulin for hepatitis B recurrence after liver
transplantation in routine clinical practice in Spain. Preliminary
results of the 1st round of a delphi panel
M. Prieto1, S. Lens2, M. Buti3, J.M. Pascasio4, I. Fernandez5,
M. Mareque6, C. Torres6, M.Á. Casado6 and Study Group on the Use of
HBIg after liver transplantation in Spain. 1Hospital Universitario La Fe,
Valencia; 2Hospital Clínic; 3Hospital Universitari Vall d’Hebrón,
Barcelona; 4Hospital Universitario Virgen del Rocío, Sevilla; 5Hospital 12
de Octubre; 6Pharmacoeconomics & Outcomes Research Iberia (PORIB),
Madrid, Spain
E-mail: ctorres@porib.com
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Background and Aims: The use of human anti-hepatitis B
immunoglobulin (HBIg) associated with nucleos(t)ide analogues
(NA) has reduced the rate of HBV recurrence after liver transplant
( post-LT). The aim of the study was to evaluate the use of HBIg for
prevention of HBV recurrence post-LT in routine clinical practice in
Spain.
Methods: A descriptive study based on an Expert Panel using Delphi
method was conducted. A first questionnaire was developed and
validated by a Scientific Committee of 5 hepatologists (1st round). The
questionnaire was sent to Clinical Experts of the 24 Liver Transplant
Units in Spain. Once the results of the 1st round are analyzed, a 2°
questionnaire will be sent to the same experts (2nd round). The
questionnaire included 8 sections: (a) use of HBIg (monotherapy/
combination therapy); (b) therapeutic regimens in post-LT; (c)
continuity of use of NA utilized in pre-LT; (d) post-LT patient
follow-up (diagnostic techniques and periodicity); (e) criteria for
defining HBV recurrence; (f ) recurrence therapeutic schemes; (g)
patient follow up of HBV recurrence post-LT and (h) post-LT
vaccination. Complete data of the 2nd round questionnaire will be
presented.
Results: All centers completed the 1st round questionnaire. The
results for each of the sections were as follows: (a) In post-LT and in
the induction phase, all centers confirmed the use of HBIg and its
use in combination therapy; (b) In the maintenance phase, the most
used NA are Tenofovir (TDF) and Entecavir (ETV) (>80%); (c) More
than 95% of the centers continue with the same NA used in the preLT; (d) In post-LT follow-up, the most common periodicity between
medical check-ups varies between 1–3 months for the 1st year
(80%) and between 3–6 months for the 2° year (96%) and the most
used diagnostic techniques (both for the 1st and the 2nd year) are
viral serology (71%) and ultrasound (46%>50%); (e) The most
common criteria for the definition of recurrence was concomitant
positivization of HBsAg and HBV DNA (41%) followed by HBV DNA
(29%); (f ) In case of HBV recurrence, the most common treatment
was HBIg plus TDF or ETV (>65%); (g) For recurrence follow-up,
both periodicity and diagnostic techniques coincide with those
described in post-LT follow-up; (h) Only 50% of the centers perform
post-LT vaccination.
Conclusions: Despite the great variability of the results, HBIg is
always used as combined therapy (being TDF followed by ETV, the
most used NA) in the prevention of HBV recurrence after LT in Spain.
THU-442
Entecavir or tenofovir monotherapy prevents hepatitis B virus
recurrence in liver transplant recipients: a 5-year follow-up study
after hepatitis B immunoglobulin withdrawal
M.A. Manini1,2, M. Bruce1, G. Whitehouse1, I. Carey1, B. Wang1,
E. Gonsalkorala1, A. Considine1, M. Heneghan1, P. Lampertico2,
K. Agarwal1. 1Institute of Liver Studies, King’s College Hospital, London,
United Kingdom; 2A.M. and A. Migliavacca Center for Liver Disease,
Division of Gastroenterology and Hepatology, Fondazione IRCCS CA”
Granda Ospedale Maggiore Policlinico, Università degli Studi di Milano,
Milan, Italy
E-mail: matteomanini@yahoo.it
Background and Aims: Long-term prophylaxis with hepatitis B
immunoglobulin (HBIg) combined with a nucleos(t)ide analogs
(NUC) remains the standard of care to prevent HBV reinfection after
LT. Recent data suggest that oral 3rd generation NUC therapy may be
effective as well. We investigated the 5-year efficacy and safety of
ETV or TDF as monoprophylaxis after HBIG withdrawal.
Methods: Between 01/2010 and 01/2012, all HBV and HDV LT
patients followed in our centre withdrew HBIg + NUC and started
either ETV or TDF as monotherapy. After inclusion, patients were
followed monthly for the first 3 months and every 3–6 months
thereafter, as clinically indicated, until 10/2016. Serum HBsAg and
HBV-DNA were monitored at each follow-up visit.
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Table (abstract: THU-442).

Pt

Sex

1
2

F
M

3
4

M
M

5

M

LT
indication

NUC
before LT

African
East
Asian
Caucasian
Caucasian

AoCLF
HCC

East
Asian

HCC

None
LAM +
ADV
LAM
LAM +
ADV
TDF

Race

HCC
HCC

NUC after
HBIG
withdrawal

HBsAg
recurrence
(mos)

LAM
LAM

ETV
ETV

56
19

69
34

LAM
LAM

TDF
ETV

22
47

8

TDF

TDF

21

HBV DNA at
LT (IU/mL)

HBsAg at LT
(IU/mL)

HBeAg
at LT

HBIG + NUC preswitch (mos)

800
<12

3589
43

neg
neg

31
28

309
269

11391
2281

pos
neg

<20

316

neg

Results: 77 patients with a median post-LT follow-up of 68 (range 6–
237) months were included in the study (55% TDF and 45% ETV).
Group A included 69 HBV monoinfected patients (80% male, median
age 59 years, 58% Caucasian) who underwent LT due to fulminant
hepatitis (16%), ESLD (38%), acute-on-chronic liver disease (6%) and
HCC (40%). Group B included 8 HBV/HDV coinfected patients (50%
male, median age 54 years, 75% Caucasian, ESLD in 88%, HCC in 12%).
After inclusion, group A and B patients received oral therapy for a
median time of 69 (range 12–80) months and 61 (range 31–78)
months, respectively. No Group B patients had HBsAg or HBV DNA
recurrence, while 5 (7%) Group A patients became HBsAg-positive
after 22 (range 19–56) months, (see Table). The cumulative 1-, 3- and
5-year rates of HBsAg recurrence were 0, 5% and 8%. All 5 patients
demonstrated undetectable HBV-DNA levels and stable graft function
at HBsAg seroreversion as well as during follow-up. None of these
patients experienced clinically relevant events. Although no pre- or
post-LT variables predicted HBsAg recurrence, 4 out of 5 patients with
HBsAg recurrence had LT for HCC ( p = 0.078), with none having HCC
recurrence.
Overall, 3 deaths occurred (1 for HCV recurrence and 2 for sepsis).
The cumulative 5-year survival was 96%.
Conclusions: HBIG can be safely discontinued in HBsAg-positive liver
transplant recipients and replaced by ETV or TDF monotherapy.

NUC before
HBIG
withdrawal

compared those without MetS (57% vs. 38% at T1 ( p = 0.047), 66%
vs. 33% at T3 ( p = 0.001), 60% vs. 39% at T5 ( p = 0.071)). Prevalence
of liver steatosis (mainly mild) was 27% at T1, 37% at T3 and 45% at
T5. Patients with MetS had an increased trend towards liver
steatosis (40% vs. 21%; p = 0.06 at T1) when compared to the patients
without MetS. Steatohepatitis was uncommon (<3%). Posttransplant
CVD was seen in 8 patients (0.06%). All patients with CVD had
current or previous MetS. Pretransplant older age, alcoholic liver
disease and hyperglycaemia were associated with development of
posttransplant MetS ( p < 0.05). Association of weight gain in the first
year after OLT and the development of MetS was borderline
significant (p = 0.055).
Conclusions: This is the first study based on a large German
posttransplant population illustrating that de novo development of
MetS was highest during first year after OLT (25% of the patients). In
addition, posttransplant MetS was associated with increased renal
insufficiency at all time points. Liver steatosis was seen in a fourth
of the patients at T1, steadily increasing to almost half of the
patients at T5. Although CVD rates were low in this study, all
patients had MetS currently or previously. Therefore, the actual
longterm effects of MetS on clinical and liver outcomes will need
further exploration.

THU-443
The incidence of metabolic syndrome and the association with its
clinical consequences after liver transplantation
M.M. Ter Avest1, M.M. Guichelaar1, M.G. Brusse-Keizer2,
H.S. Heinzow3, H.H. Schmidt3. 1Department of Gastroenterology;
2
Medical School Twente, Medical Spectrum Twente, Enschede, The
Netherlands; 3Department of Transplant Medicine, University Hospital
Münster, Münster, Germany
E-mail: milou_teravest@hotmail.com

THU-444
Differences in the occurrence of metabolic syndrome between
patients treated with a calcineurin inhibitor and patients treated
with an mTOR inhibitor after liver transplantation
M.M. Ter Avest1, M.M. Guichelaar1, M.G. Brusse-Keizer2,
H.S. Heinzow3, H.H. Schmidt3. 1Department of Gastroenterology;
2
Medical School Twente, Medical Spectrum Twente, Enschede, The
Netherlands; 3Department of Transplant Medicine, University Hospital
Münster, Münster, Germany
E-mail: milou_teravest@hotmail.com

Background and Aims: Prevalence of patients with metabolic
syndrome (MetS) after orthotopic liver transplantation (OLT) is
increased compared to the general population. MetS is associated
with an increased risk of cardiovascular disease (CVD), liver steatosis
and renal insufficiency. The aim of this study was to assess the
incidence and risk factors of posttransplant MetS and its clinical
consequences.
Methods: In this retrospective study, adult patients who underwent
OLT between 2006 and 2012 at the University Hospital Münster were
included. MetS was defined by the revised Adult Treatment Panel III
criteria. Renal insufficiency was defined by a glomerular filtration rate
lower than 60 ml/min/1.73 m2. These variables were evaluated at
baseline, one (T1), three (T3) and five (T5) years after OLT. Liver
histology reports were evaluated to assess the degree of liver steatosis
and steatohepatitis. Events of CVD were reported.
Results: Median follow-up of the 134 studied patients was 5.5 years
(IQR: 3.9–7.2). Development of MetS posttransplant was seen in 25%,
16% and 12% of the patients at T1, T3 and T5 respectively. Renal
insufficiency was significantly increased in patients with MetS

Background and Aims: Prevalence of metabolic syndrome (MetS)
after orthotopic liver transplantation (OLT) is substantially higher
compared to the general population. The difference in occurrence
may account to the use of immunosuppressants. The main aim was to
investigate whether there is a difference in occurrence of MetS after
OLT between patients treated with a calcineurin inhibitor (CNi) or an
mTOR inhibitor (mTORi).
Methods: In this retrospective study, all adults who underwent OLT
between 2006 and 2012 at the University Hospital Münster were
included. Patients who were continuously treated with a CNi were
compared to patients who were switched to an mTORi monotherapy
or CNi/mTORi combination therapy. MetS was defined according to
the revised Adult Treatment Panel III criteria at baseline, one (T1),
three (T3) and five (T5) years after OLT.
Results: Median follow-up after OLT of the 134 studied patients was
5.5 years (IQR: 3.9–7.2). 72 patients switched from a CNi monotherapy to an mTORi-containing therapy (85% monotherapy) after a
median follow-up of 6 months (IQR: 3–15). The reason to switch
(reported in 86%) was mainly decreased renal function (67%),

Journal of Hepatology 2017 vol. 66 | S95–S332

S191

POSTER PRESENTATIONS
followed by neurotoxicity (15%), antiproliferative effect of mTORi
(11%) and diabetogenic tendency (6%). The incidence of MetS at T1,
T3 and T5 in the continuous CNi group was 19%, 13% and 14%, while
the incidence in the mTORi switchers group was 48%, 24%, and 23%
( p = 0.01 at T1). Of the patients who had MetS at time of OLT or
thereafter, MetS disappeared at T1, T3 and T5 in the continuous CNi
group in 42%, 47% and 29% of the patients, while it disappeared in the
mTORi switchers group in 43%, 13% and 13% of the patients ( p = 0.05
at T3). Overall, decreased HDL was the component that recovered
most often after OLT as cause of MetS disappearance. Increased
triglycerides was the main component of MetS that developed
after OLT, with an increased trend in mTORi switchers (71% vs. 47%;
p = 0.13).
Conclusions: In current literature, studies assessing differences
between immunosuppressants concerning the development of
posttransplant MetS are lacking. This study illustrates that liver
transplant recipients who switched to an mTORi developed more
often MetS than patients who were continuously treated with a CNi.
Disappearance of MetS was most often seen in the CNi population.
Furthermore, this study supports previous findings that mTORi plays
an important role in derangement of lipid metabolism. The clinical
consequences of MetS after OLT will need further exploration.

however, after adjusting for relevant variables, DCD transplantation
(OR 1.86, p < 0.001), donor body mass index ≥30 kg/m2 (OR 1.26, p =
0.045), donor macroscopic steatosis (OR 1.23, p = 0.017) and cold
ischaemic time (OR 1.06, p = 0.001) were predictors of peri-operative
renal replacement therapy. On multivariate analysis, peri-operative
renal replacement therapy was associated with the development of
CKD (HR 1.25, p = 0.001).

THU-445
The risk of chronic kidney disease after liver transplantation is
rising in parallel with the increased use of higher risk grafts
N. Owen1, M.J. Armstrong2, C.R. Chimakurthi3, J. Davidson4,
E. Gonsalkorala5, D. Houlihan6, M. Hudson7, M.S. Ismail6, R. Jones3,
D. Joshi5, M. Alastair4, A. Marshall8, D. Mirza2, A. Majumdar8, J. Orr7,
J. Powell4, D. Thorburn8, D. Tripathi2, V. Upasani3, J.A. Leithead1. 1Liver
Unit, Addenbrookes Hospital, Cambridge; 2Liver Unit, Queen Elizabeth
Hospital, Birmingham; 3Liver Unit, St Jamess Hospital, Leeds; 4Scottish
Liver Transplant Unit, Royal Infirmary of Edinburgh, Edinburgh;
5
Institute of Liver Studies, King’s College Hospital, London, United
Kingdom; 6Liver Transplant Unit, St. Vincent’s University Hospital,
Dublin, Ireland; 7Liver Unit, Freeman Hospital, Newcastle; 8Hepatology,
Royal Free Hospital, London, United Kingdom
E-mail: joanna.leithead@addenbrookes.nhs.uk

Conclusions: The risk of CKD after liver transplantation has risen in
recent years, in the context of the increased use of higher risk grafts.
These findings highlight the need to identify strategies that minimize
the renal injury at time of transplantation.

Background and Aims: The frequency of acute kidney injury after
liver transplantation has been observed to have risen since the
millennium in a single-centre UK study, which has occurred in
parallel with a marked rise in the use of “higher risk grafts” (Leithead,
J Hepatol 2014). This year, we performed a UK and Ireland wide
service evaluation of long term renal outcomes after transplantation
on behalf of the British Liver Transplant Group. An objective of this
evaluation was to examine any change in frequency of post transplant
chronic kidney disease (CKD).
Methods: NHSBT provided data on all patients who underwent single
organ first liver transplantation for chronic liver disease in the UK/
Ireland during the years 2005–2014 (n = 5453 patients). eGFR was
calculated using the CKD EPI creatinine equation; CKD was defined as
an eGFR < 60 ml/min/1.73 m2 on at least 2 occasions and sustained.
Results: Pre-transplant recipient eGFR improved over the follow up
period (2005, 75 ml/min/1.73 m2; 2014, 95 ml/min/1.73 m2; median,
p < 0.001); UKELD ( p = 0.586) and MELD scores (p = 0.050) remained
similar; the proportion of patients receiving Ciclosporin fell ( p =
0.005), and the proportion receiving a Calcineurin-Inhibitor-free
regimen rose ( p < 0.001).
Overall, the estimated 1-, 5- and 10-year cumulative incidence of CKD
after transplantation was 18.6%, 45.6% and 59.8%, respectively. After
adjusting for baseline eGFR, a u-shaped relationship was observed
between year of transplantation and hazard ratio for CKD, with an
initial fall in the risk of CKD followed by rising risk in the second half
of the decade (Figure 1, p < 0.001).
The proportion of patients receiving a “higher risk graft” rose from
31.1% in 2005 to 56.6% in 2014 ( p < 0.001). There was no direct
association between higher risk grafts and the development of CKD;
S192

THU-446
The association of the metabolic syndrome with cardiovascular
and cerebrovascular outcomes and renal dysfunction after liver
transplantation
O.F. Ho1, G.M. Lipka2, M.C. David3, G.A. Macdonald1,2,4,5. 1School of
Medicine, The University of Queensland; 2Department of Liver
Transplantation, Princess Alexandra Hospital; 3School of Public Health,
The University of Queensland; 4Department of Gastroenterology and
Hepatology, Princess Alexandra Hospital; 5School of Medicine,
Translational Research Institute, Queensland, Australia
E-mail: olivia.ho@uqconnect.edu.au
Background and Aims: Cardiovascular disease and chronic kidney
disease are prevalent in patients following liver transplantation (LT)
and have been implicated as causes of late mortality. A potential
reason may be due to the increased prevalence of metabolic
syndrome (MetS) among LT recipients. The aim of this study was to
examine the relationship between the MetS, renal dysfunction and
cardiovascular or cerebrovascular events (CVE) after LT.
Methods: A single-centre prospective study was conducted on 169
liver transplant recipients between 2008 and 2012. The MetS was
defined according to the Harmonization criteria. (Circulation,
2009;120:1640) CVE was defined as the occurrence of myocardial
infarction, coronary angioplasty and stenting, stroke or transient
ischemic attack; or a new diagnosis, worsening or change in
management of unstable angina, heart failure or atrial fibrillation.
Generalized estimating equation was used to perform univariate and
multivariate analyses of factors associated with renal dysfunction and
CVE. Time to CVE was compared between participants with and
without MetS using survival analysis.
Results: At baseline, median age was 57 years (IQR 51.0–62.0) and
median time following LT was 64 months (IQR 24.0–114.0). 67% of
participants were male. A total of 28 CVE occurred in 14 participants
during the study. MetS was associated with CVE (OR 4.72, p = 0.002),
independent of traditional CVE risk factors such as hypercholesterolemia, hypertension and diabetes. The mean time to a CVE for
participants with MetS was significantly shorter (51.3 months vs. 59.3
months, p = 0.035, see Figure 1). Renal disease was also associated
with CVE. In particular, participants with CKD stage 4/5 were
at greater risk of CVE compared to those with CKD stage 0/1 (OR
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12.50, p = 0.002) or 2 (OR 9.63, p < 0.001). A greater age at LT ( p <
0.001), female gender ( p = 0.02), time since LT (0–18 months vs. 60–
120 months, p = 0.04) and higher serum Tacrolimus trough levels ( p <
0.001) were independently associated with lower estimated glomerular filtration rate (eGFR). While there was a trend, neither MetS
nor its associated metabolic disturbances were independently
associated with lower eGFR.

GFR < 60%. Among those patients, 8.33% had improved GFR, in 10%
GFR has not changed, and in 26.67% GFR has worsened. 55% of
patients had normal renal function as defined by GFR >60%. Among
those patients, 10% had improved GFR, in 36.67% GFR has not changed
and in 8.33% GFR has worsened. 52% of patients had improved or
stable creatinine and 48 had worsened creatinine. The average
amount of change in serum creatinine between baseline and 24
weeks was 0.038 (24 weeks minus baseline) and the difference was
not statistically significant ( p = 0.2465).
Conclusions: This study showed improvement or unchanged renal
function in 65% and worsened renal function in 35% in liver
transplant patients who achieved SVR12. Worsening of renal function
was more frequently encountered in those with impaired renal
function prior to treatment. Caution should be entertained in treating
HCV in liver transplant patients especially those with base line of
renal impairment.
THU-448
Long term success rates and complications of metallic and plastic
stents in post transplant bile duct strictures: a large single center
experience
P.S. Mantry1, H. Woller2. 1The Liver Institute; 2Division of
Gastroenterology, Methodist Dallas Medical Center, Dallas, United States
E-mail: parvezmantry@mhd.com

Conclusions: With improved outcomes in the early post-LT period,
the impact of MetS on cardiovascular health in LT recipients is likely
to increase. Future studies should determine the role of early
identification and intervention in addressing metabolic disturbances
associated with MetS in order to reduce the risk of CVE in this cohort
of patients.
THU-447
Impact of hepatitis C virus treatment on renal function in liver
transplant patients
M. Shoreibah1, D. Jones1, J. Orr1, K. Venkata1, J. Zhang1, O. Massoud1.
1
University of Alabama at Birmingham, Birmingham, United States
E-mail: omassoud@uabmc.edu
Background and Aims: HCV is uniformly recurrent after liver
transplantation. Liver transplant patients with HCV have higher
mortality than those without HCV. It is estimated that 10–20% of all
HCV-infected patients have some degree kidney disease. This
percentage may be even higher in liver transplant patients, secondary
to immunosuppressive medications toxicity. The presence of kidney
disease presents a challenge for HCV treatment in liver transplant
patients. The aim of this study is to evaluate the impact of successful
HCV treatment on the renal function in liver transplant patients.
Methods: This is a prospective study which involved liver transplant
patients who received HCV treatment between 2015 and 2016. There
were two outcomes: difference in serum creatinine levels and in
glomerular filtration rates (GFR) measured at treatment initiation and
at 24 weeks after. We examined the proportions of patients who
experienced an increase, a decrease, or no change between these two
measurements. In addition, we performed paired T-test to examine
whether the difference between serum creatinine at baseline and 24
weeks is statistically significant.
Results: Sixty patients were enrolled, 70% males, 88% Caucasians, age
60 (SD 7.2) yrs., 15% cirrhotics and 45% treatment experienced.
Treatment duration ranged between 8 and 24 weeks. All patients
received Sofosbuvir/Ledipasvir without Ribavirin. All patients
achieved sustained virologic response at 12 weeks after treatment
(SVR12). 45% of patients had baseline renal impairment as defined by

Background and Aims: Common Bile Duct Strictures (CBDS) remain
a significant source of morbidity after Liver Transplantation (LT). Data
on removable self expanding metal stents (SEMS) is evolving in the
treatment of this condition. We report data from a single center with
a large experience on treatment of CBDS after deceased donor LT
using SEMS in combination with plastic stents.
Methods: We collected de-identified data on patients undergoing
endoscopic therapy at our institution for CBDS with complete data
and 6 months follow up between January 2004 and August 2016.
Demographics, etiology of liver disease, procedural details, complications and survival data were collected. Patency rate was calculated as
the number of procedures required to resolve the stricture.
Endoscopic failure was defined by need for surgical revision of the
stricture with a Roux-en-Y choledochojejunostomy.
Results: We had complete data on 51 patients during this time
period. A total of 213 procedures were performed with 143 stents
placed. Median age of this cohort was 58 yrs and The median time
between transplant and the first ERCP for suspected stricture was 49
days (avg of 224 days). 97 of the stents were plastic stents (most
commonly 10F 10 cm) and 46 were SEMS (most commonly a fully
covered ultraflex 10 mm × 80 mm). An average number of 3.7
(median of 3) stenting procedures was required per patient to
resolve the stricture. Time between procedures was 10–12 weeks
unless there were complications or non compliance. The success rate
of endoscopic therapy in our cohort was 83% (41/51) with 8 patients
requiring surgery. Differences in number and types of stents in
patients successfully treated with endotherapy vs those failing
endotherapy are outlined in Table 1. Stent occlusion was the most
common complication of endotherapy. Recurrence of the stricture
was reported 11.8% of the time at a median of 20 months after the
resolution through endotherapy. There were 2 deaths related to
complications from the procedure (one related to sepsis from
cholangitis and one from a post sphincterotomy bleed). Median
duration of follow up and survival of the successfully treated group
was 26.5 and 32 months respectively.
Conclusions: We report a large single center experience of
endotherapy using a combination of metallic and plastic stents to
treat post transplant CBDS. Endotherapy was successful 83% of the
time and was very well tolerated requiring approximately 3.7
procedures per patient. SEMS use improves patency rates in this
population.
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THU-449
Preoperative von willebrand factor – antigen predicts clinical
outcome after liver resection: a prospective, international,
multicenter trial
P. Starlinger1, S. Haegele1, P. Braeuer1, L. Oehlberger2, F. Primavesi3,
A. Kohler4, F. Offensperger1, D. Pereyra1, A. Ferlitsch5, G. Beldi6,
S. Staettner3, C. Brostjan1,7, T. Gruenberger2. 1Surgical Department,
Medical University of Vienna; 2Surgical Department, Rudolfstiftung
Hospital, Vienna; 3Surgical Department, Paracelsus Private University,
Salzburg, Austria; 4Department of Visceral Surgery and Medicine,
Inselspital Bern, Bern, Switzerland; 5Department of Gastroenterology
and Hepatology, Medical University of Vienna, Vienna, Austria;
6
Inselspital Bern, Bern, Switzerland; 7Institute of Physiology, Medical
University of Vienna, Vienna, Austria
E-mail: david94.pereyra@yahoo.de
Background and Aims: vWF-antigen has been shown to be increased
in patients with portal hypertension and to predict mortality in
patients with chronic liver disease. This study aimed to assess the
clinical utility of preoperative vWF-antigen levels to predict poor
postoperative outcome in patients undergoing liver resection in a
routine clinical setting.
Methods: 95 patients undergoing liver resection served as prospective exploration cohort and results were validated in an independent
cohort of 133 patients for 4 different institutions. VWF-Ag was
evaluated perioperatively and postoperative outcome was recorded.
Results: Preoperative vWF-antigen levels significantly predicted
postoperative liver dysfunction (LD, area under the curve [AUC]:
0.725, P = 0.009). Furthermore, a cut-off of vWF-antigen ≥182% was
defined to identify patients with a higher incidence of postoperative
LD or morbidity (LD: ≥182%: 33.3%, <182%: 5.9%, P < 0.001; morbidity:
≥182%: 74.1%, <182%: 44.1%, P = 0.008). We confirmed our results
within a prospective validation cohort (LD: ≥182%: 20.0%, <182%:
5.2%, P = 0.008; morbidity: ≥182%: 56.4%, <182%: 35.1%, P = 0.015).
Analyzing the entire cohort, we found that patients exceeding the
cut-off suffered from a significantly increased incidence of postoperative LD, morbidity, prolonged hospitalization, intensive care
unit stay and mortality.
Conclusions: Within this study we were able to reveal and
subsequently validate the potential of preoperative vWF-antigen
levels to predict poor postoperative outcome in patients undergoing
liver resection. As vWF-antigen is easily determined and available in
most standard laboratories, it seems to be a valuable clinical marker
to allow for preoperative risk-stratification of patients undergoing
liver resection.
THU-450
Nurse-led self-management support across two hospitals in liver
transplantation: a win-win situation for patients and health care
professionals
P. Künzler-Heule1,2, D. Semela1, B. Müllhaupt3, S. Beckmann4,5.
1
Division of Gastroenterology and Hepatology; 2Departement of Nursing,
Cantonal Hospital St. Gallen, St. Gallen; 3Swiss HPB (Hepato-PancreatoBiliary) Center and Department of Gastroenterology and Hepatology;
4
Department of Abdomen and Metabolism, University Hospital Zurich,
Zurich; 5Institute of Nursing Science, University of Basel, Basel,
Switzerland
E-mail: patrizia.kuenzler@kssg.ch
Background and Aims: In Switzerland, many patients in the liver
transplant (LT) process receive medical care across two hospitals as LT
is only provided in specialised centres. The teams of the hospital in
St. Gallen (SG) and the University Hospital Zurich (ZH) work closely
together and both integrated an advanced practice nurse (APN) in
their interdisciplinary teams. Since August 2014, the APNs established a structured and systematic nurse-led consultation service
including face-to-face appointments and using written material to
provide continuous self-management support. We compared the
structure and the content of the nurse-led consultation service.
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Methods: We descriptively analysed all 33 patients (60% male, mean
age 57 years) who received care from both APN. At the time of
analysis, 19 were still on the waiting list (58%), while 14 had received
LT (42%).
Results: Both APN provided 121 nurse consultations, lasting 10 to 90
minutes (mean 35), mainly taking place during hospitalisation (67%).
Most consultations were delivered in SG (87(72%)), primarily, when
patients’ were evaluated for the waiting list or already listed. The 34
consultations in ZH were equally distributed among pre- and post-LT.
Duration of a consultation was shorter in SG than in ZH (mean 30 vs.
40 minutes).
Patients received from 1 to 10 consultations (mean 3). The content
delivered varied according to the individual patient situation and the
time in relation to LT. In SG, the APN focused on content related to
liver cirrhosis, comorbidities and symptom-management (e.g.,
hepatic encephalopathy, ascites, fatigue) (41%), followed by dealing
with strong emotions (19%). In ZH, the APN focused on health-related
behaviours (e.g., nutrition, exercise, sun protection) (38%) as well as
medication side effects and adherence (33%). Contents covered by
both APN were the self-observatory plan (e.g., assessment of vital
signs, symptoms, rejection) (15%) followed by other topics such as
organisational issues or finances.
Conclusions: Patients experience specific needs at different time
points during the process of LT. The collaborative nurse-led
counselling service covers both hospitals, using the same structure
and material. Both APN provide prompt counselling, which is
explicitly tailored to patients’ needs in respect of their situation.
This systematic approach facilitates continuous patients’ self-management support and enables seamless transition between the
hospitals.
THU-451
History of marijuana use does not affect outcomes on the liver
transplant waitlist
P. Kotwani1, V. Saxena1, J. Dodge1, J. Roberts1, F. Yao1, B. Hameed1.
1
UCSF, San Francisco, United States
E-mail: prashant.kotwani@gmail.com
Background and Aims: There is conflicting data on marijuana use
and progression of liver disease. Liver transplant outcomes research
among marijuana users is limited. We aim to assess the risk of waitlist
death/delisting and receiving transplant among prior marijuana
users. We also determine the prevalence and factors associated with
marijuana use.
Methods: Retrospective cohort of adults evaluated for transplant
over two-year period at UCSF. Marijuana use was defined as selfreport in psychosocial assessment and/or positive urine toxicology.
Statistics included Poisson regression and competing risk regression.
Results: 884 adults were evaluated and 585 (66%) were listed with a
median follow up of 1.4 years. Prevalence of marijuana use was 48%,
with 7% being current users and 41% prior users. Among listed
patients, unadjusted incidence of death/delisting or receiving
transplant was not different among marijuana users and non-users.
In adjusted competing risk regression among listed patients,
marijuana use was not a significant predictor of death/delisting
whereas current illicit drug use (HR = 1.8) was. Similarly, marijuana
use was not a predictor of receiving a transplant whereas MELD ≥ 20
(HR = 1.6) and HCC (HR = 1.3) were. In multivariate analysis, statistically significant predictors of marijuana use included age 18–29 years
(IRR = 2.2), white race (IRR = 1.2), alcoholic liver disease (IRR = 1.9),
HCV (IRR = 2.1), tobacco use ( prior use IRR = 1.4; current use IRR =
1.3), alcohol use (never use IRR 0.1; heavy use/abuse IRR 1.2),
illicit drug use ( prior use IRR = 2.3; current use = 1.9), and MELD < 20
(IRR = 1.2).
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eightto the control group. At T0 65% of patients were sarcopenic
according to ASMI, 59% according to FFMI. No difference in
demographic, clinical, biochemical data at T0 were observed
between the two groups. The results are reported for fifteen patients
who reached T1. FMI presented a trend to increase, both in controls
(8.6 vs. 9.8 p = 0.06) and supplemented (7.1 vs. 8.0 p = 0.06) patients.
FFMI was substantially unchanged in supplemented patients (16.2 ±
1.3 vs. 16.6 ± 1.6; NS) and in controls (17.8 ± 2.4 vs. 18 ± 2;NS). On the
other hand ASMI increased in supplemented patients (6.6 ± 0.6 vs. 7.1
± 0.8 p = 0.007), but not in controls (7.4 ± 1.4 vs. 7.6 ± 1 p = 0.4). No side
effects were reported.
Conclusions: After LT, HMB supplementation for 12 weeks, induces
an improvement in ASMI. Fat mass showed an increase independently from HMB supplementation.
THU-453
Hyperfibrinolysis during liver transplantation detected by
classical parameters and thromboelastometry
S. Maggiolo1, E. Campello2, L. Spiezia1, A. Tredese3, G. Saggiorato1,
S. Gavasso1, P. Feltracco4, P. Simioni1. 1Thrombotic and Hemorrhagic
Diseases Unit, Department of Medicine, University of Padova;
2
Thrombotic and Hemorrhagic Diseases Unit, Department of Medicine,
University of Padua; 3University of Padova, Padova, Italy; 4UO Anesthesia
and Intensive Care Unit, University of Padova, Padova, Italy
E-mail: maggiolo_sara@yahoo.it
Conclusions: Marijuana use was highly prevalent; however, history
of marijuana use itself was not associated with worse outcomes on
the waitlist. Our data suggests that marijuana use alone may not
warrant contraindication/disqualification from transplant listing.
Prospective studies are needed to assess ongoing marijuana use on
the liver transplant waitlist and post-transplant outcomes.
THU-452
The effect of beta-hydroxy-beta-methyl butyrate
supplementation on muscle wasting in patients undergoing
liver transplantation: results of preliminary analysis
R. Lacetera1, M. Giusto1, B. Lattanzi1, C. Albanese1, V. Di Gregorio1,
D. D’Ambrosio1, S.G. Corradini1, G. Mennini1, M. Rossi1, M. Merli1.
1
Departement of Clinical Medicine, Sapienza University of Rome, Roma,
Italy
E-mail: lattanzi.b@gmail.com
Background and Aims: Sarcopenia is an important burden in
patients with cirrhosis awaiting liver transplantation (LT). A lack of
recovery of muscle mass even one year after LT has been reported in
previous studies. The beta-hydroxy-beta-methyl butyrate (HMB) is a
metabolite of leucine with potential to increase muscle’s performance and tropism. These properties make HMB a potential effective
supplement for the treatment of sarcopenia after LT. Our study aims at
evaluating the effect of 12 weeks HMB supplementation in patients
undergoing LT.
Methods: Consecutive male patients transplanted from March 2015
to August 2016 were considered for the study. Patients enrolled were
randomly assigned to receive HMB from hospital discharge for 12
weeks or no supplementation. The HMB, was provided at a dose of
1.5 g twice a day. Nutritional counseling was given to all patients.
Anthropometry and Dual-energy X-ray absorptiometry (DEXA) were
performed at baseline (T0), at the end of the supplementation (T1)
and 1 years after LT (T12). Appendicular Skeletal Muscle Mass Index
(ASMI), Fat Free Mass Index (FFMI) and Fat Mass Index (FMI) were
calculated by whole body DEXA-scan. Sarcopenia was defined in
presence of ASMI values below 7.1 Kg/m2 or FFMI values below 5th
percentile, evaluated on gender- and sex-matched population. Chisquare test was used for comparison of categorical variables while
Student t-test for continuous values. Changes from baseline recorded
during the follow-up were evaluated using the paired analysis.
Results: Seventeen adult patients (median age 60.5 ± 6.4 yrs) were
enrolled: nine patients were assigned to the treatment group and

Background and Aims: Hemostatic abnormalities remain the major
cause leading to excessive bleeding during orthotopic liver transplantation(OLT). Hypocoagulability and hyperfibrinolysis appear to
be the most important factors, chiefly occurring late in the anhepatic
phase. However, hyperfibrinolysis in liver disease and its role, if any,
during OLT remains a matter of debate. Our aim was to dynamically
monitor the intraoperative and postoperative changes of the
fibrinolytic system during OLT both with standard coagulation
assays and with thromboelastometry, in order to evaluate the
impact of hyperfibrinolysis in OLT and the prognostic role of
thromboelastometry to detect hyperfibrinolysis and to predict
bleeding loss during OLT.
Methods: Thirty consecutive liver-transplanted recipients (age 56 ( ±
12) years) who underwent OLT in the Organ Transplantation Center
during 2015 were included in this study. Blood samples were drawn
from the radial artery at serial time points during perioperative
period, as follows: T0, preoperatively; T1, 15 min into the anhepatic
phase; T2, 15 min after the reperfusion of the graft; T3, in the
postoperative period. Fibrinolysis parameters ( plasminogen, α2antiplasmin, thrombin-activatable, tPA, fibrinolysis inhibitor (TAFI),
factor XIII, D-dimer and plasminogen activator inhibitor antigen
(PAI-1)) were measured in plasma and thromboelastometry were
performed by ROTEM® in whole blood.
Results: Mean levels of antifibrinolytic parameters (α2-antiplasmin,
TAFI, and PAI-1) were significantly lower during T1 (anhepatic phase)
than T0 and T3. tPA was significantly higher during T1 than T0 and T3.
Fibrinolysis ROTEM parameters (maximum lysis (ML) and lysis at
30 min (LI30)) exactly mirror these findings; in particular ML and LI
were significantly higher in T1 compared to the other time-points
both in the intrinsic-INTEM and in the extrinsic-EXTEM assays.
Fourteen (46%) patients had blood loss >2,000 mL during OLT. Those
patients showed significantly higher ML (53%) than patients with
blood loss <2,000 mL (ML 12%, p = 0.018) both in INTEM and in
EXTEM assay.
Conclusions: Our study showed that: 1. Hyperfibrinolysis seemed to
be related only to the anhepatic phase of the OLT; 2. Hyperfibrinolysis
was mainly determined by a significant reduction of antifibrinolytic
proteins and increase of tPa; 3. Thromboelastometry parameters of
fibrinolysis could identify patients with hyperfibrinolysis; 4.
Hyperfinrinolysis detected by ROTEM during the anhepatic phase
could identify patients at higher risk of bleeding.
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Post liver transplant class II donor specific HLA antibodies of the
DQ subtype with MFI >5000 are predictive of allograft dysfunction
S. Varma1, J. Ambroise1, M. Komuta2, D. Latinne1, R. Reding1, F. Smets1,
X. Stephenne3, E. Sokal1. 1University catholique de Louvain; 2Univeristy
catholique de Louvain; 3University catholique de Louvainn, Brussels,
Belgium
E-mail: varma.sharat@yahoo.com
Background and Aims: Liver allograft fibrosis is often seen on
protocol liver biopsies and class II donor specific HLA antibodies have
been implicated. Evidence lacks to determine appropriate MFI cut off
values or on relative importance of subtypes.
Methods: Cross-sectional study including stable LT recipient children
having undergone protocol biopsy between 2012 and 2015. Biopsies
were assessed for fibrosis and inflammation. HLA antibody detection
using Luminex platform was done, pre-LT and simultaneous to
protocol biopsy.
Data evaluation and statistics: Impact of HLA antibodies and other
variables was analyzed using cumulative logistic regression. Then
Polyserial correlation coefficients were computed for MFI of antibody
subclasses and histological characteristics and Receiver Operating
Characteristic curves used to determine MFI threshold.
Results: 102 children were included, allograft fibrosis and portal
fibrosis correlated to presence of post-LT class II DSA (OR = 6.13, p =
0.01 and OR = 5.18, p = 0.02 respectively). Allograft inflammation
significantly correlated to presence of post-LT class II DSA in the portal
area (OR = 8.02, p < 0.01). Higher polyserial correlation coefficients
with portal inflammation and fibrosis were found for DQ (PCC = 0.77
and 0.50) than for DP or DR antibody subclasses. The DQ subclass
enabled to discriminate between low and high inflammation and
fibrosis (AUC = 0.83, p = 0.02 and AUC = 0.74, p = 0.10). A cut-off of
5000 MFI enabled a sensitivity (83.3% for inflammation and 75.0% for
fibrosis) and specificity (71.4% for inflammation and 57.1% for
fibrosis).
Conclusions: Among the post-LT class II DSA, DQ subclass with MFI
>5000 is associated with allograft inflammation and fibrosis in the
portal area.
THU-455
Implementation of psycho-social electronically-captured patientreported outcome measures for liver transplant at Mayo Clinic
Florida
S.K. Niazi1, A. Keaveny2, A. Vasquez1, A. Spaulding3, T. Schneekloth4,
T. Rummans1, C.B. Taner5. 1Psychiatry; 2Gastroenterology & Hepatology;
3
Health Sciences Research, Mayo Clinic, Jacksonville; 4Psychiatry, Mayo
Clinic, Rochester; 5Transplantation, Mayo Clinic, Jacksonville, United
States
E-mail: niazi.shehzad@mayo.edu
Background and Aims: Adult 1 year patient survival after LT (Liver
Transplant) at Mayo Clinic Florida (MCF) is 92% (http://www.srtr.org).
In addition to survival, it is important to assess the quality of life and
functional improvement after LT. LT programs track survival closely
but do not systematically assess how well or poorly LT recipients are
living. To address this gap, we implemented Electronically-captured
Patient-reported outcome measures for Liver Transplant (LTePROMs).
Methods: A multidisciplinary team at MCF developed LT-ePROMs
comprising of a baseline (Intake-QNaire) and follow-up questionnaire (F/U-Qnaire) set. Intake-Qnaire set includes demographics,
work status and LT expectations, current health status (SCQ: Selfreported comorbidity questionnaire), physical, work and social
functioning (WHODAS 2.0: WHO disability assessment scale),
depression (PHQ-8: Patient health questionnaire), anxiety (GAD-7:
Generalized anxiety disorder scale), alcohol use (Audit: Alcohol use
disorder identification), depression or anxiety treatment history,
compliance, social support (MOS-SSS: Social Support Survey) and
resilience (Connor Davidson Resilience Scale). F/U-Qnaire set
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includes questions about overall improvement, treatment response,
compliance and side effects, living arrangement, work status, PHQ-8
and GAD-7. LT-ePROMs are administered using iPAD at the time of
initial LT consultation and subsequently at 3 weeks, 4 months, 1 and 3
years post LT. Branching logic and decision algorithms determine
additional questionnaires based on patient’s responses to individualize the LT-ePROM. Data is stored in a HIPPA compliant cloud drive
and is available in real time for review by LT team. Program allows
customized schedules and remote LT-ePROMs collection via email or
text message.
Results: Between April and November 2016, 254 patients completed
LT-ePROMs at MCF. The mean age of the patients was 57.6 (Standard
Deviation (SD) = 12.4), and 59% of the sample was female. Patients
spent, on average, 24 minutes completing the survey (SD = 21
minutes). Out of the 254 observations, 22 patients did not trigger
additional questionnaires due to screening questions. Patients
averaged scores of 7.34 (SD = 5.5) for the PHQ8, 4.98 (SD = 5.0) for
the GAD7, 31.88 (SD = 7.03) for the Resilience Scale, and 11.91 (SD =
9.11) for the WHODAS 2.0. On average, patients rated the ease of use
for the scale as 4.04/5.0 (SD = 1.16).
Conclusions: Using innovative approach and information technology
tools, collection of ePROMs is feasible and well accepted by LT
patients.
THU-456
MELD score >19 on day five after liver transplant in hepatitis C
virus-positive recipients: impact on 90-day graft loss and analysis
of predictors
S. Martini1, F. Tandoi2, L.T. di Bergamo1, S. Strona1, M. Sacco1,
F. Maione2, F. Gonella2, M. Salizzoni2, G.M. Saracco1, R. Romagnoli2.
1
Gastrohepatology Unit; 2Liver Transplant Center, General Surgery 2U,
AOU Città della Salute e della Scienza di Torino, University of Turin,
Turin, Italy
E-mail: sivima21@hotmail.com
Background and Aims: Persisting organ shortage forces the use of
extended criteria donors, which carry a high incidence of early
allograft dysfunction (EAD) after liver transplantation (LT). EAD
negatively impacts on graft and patient survival starting from the first
months post-LT. The recent advent of safe and effective direct-acting
antivirals (DAAs) has revolutionized HCV therapy, especially in LT
setting. In HCV-positive LT recipients, we aimed to investigate the
definition of EAD most predictive of 90-day graft loss and to identify
EAD risk factors among variables available at LT.
Methods: From 11-2002 to 06-2016, 603 HCV-positive patients
underwent a first LT in our Center with grafts from brain-dead, HCVnegative donors. Median recipient age 56 years, males 81%, MELD at
LT 15, hepatocellular carcinoma 53%, median donor age 63 years,
median donor risk index 1.8, median cold ischemia time 469 minutes.
At LT, 77 (12.8%) patients were HCV-RNA negative; negativization was
achieved and maintained with pre-LT anti-HCV therapy (61 patients)
or pre-LT plus preemptive post-LT course (16 patients); 60 (78%)
patients received DAAs and 17 (22%) interferon-based therapy. We
compared three different EAD definitions by evaluating their negative
and positive likelihood ratio (LR) to predict 90-day graft loss: (a)
Olthoff’s (Liver Transpl, 2010): bilirubin > 10 mg/dL or INR > 1.6 on day
7 post-LT or AST/ALT > 2000 IU/L within 7 days of LT; (b) Wagener’s
(Liver Transpl, 2013): MELD score > 19 on day 5 post-LT; (c) Deschênes’s
(Transplantation, 1998): bilirubin > 10 mg/dL on post-LT days 2 to 7.
Results: EAD defined by MELD > 19 on day 5 post-LT had the lowest
LR− (0.1) and the highest LR+ (1.9) to predict 90-day graft loss, and
52.4% of the patients satisfied this definition. At 90 days post-LT, 9.2%
of the recipients with EAD lost their graft as opposed to 0.7% of those
without EAD ( p < 0.0001). At multivariate logistic regression, MELD
at LT > 25 (OR = 7.4) or 15–25 (OR = 3.2), graft macrovesicular steatosis
>30% (OR = 6.7), HCV-RNA positive at LT (OR = 2.7), donor age > 70
years (OR = 2), earlier LT era (OR = 1.8) and cold ischemia time >8
hours (OR = 1.8) were significant EAD risk factors.
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Conclusions: In HCV-positive patients, MELD > 19 on day 5 post-LT
best predicts 90-day graft loss. Preventing graft infection at reperfusion by pre or peri-LT antiviral therapy and minimizing cold ischemia
time could reduce EAD incidence and improve transplant outcomes,
especially in high MELD patients and in countries mostly relying on
elderly donors.
THU-457
Favourable virological and clinical outcomes at 1 year after liver
transplantation in hepatitis C virus-positive patients who
received direct-acting antivirals on the waiting list
S. Martini1, S. Strona1, M. Sacco1, F. Tandoi2, A. Ottobrelli1, D. Cocchis2,
S. Mirabella2, M. Salizzoni2, G.M. Saracco1, R. Romagnoli2.
1
Gastrohepatology Unit; 2Liver Transplant Center, General Surgery 2U,
AOU Città della Salute e della Scienza di Torino, University of Turin,
Turin, Italy
E-mail: sivima21@hotmail.com
Background and Aims: In HCV-positive recipients, who are viremic
at liver transplant (LT), HCV recurrence is almost universal and biliary
complications occur in 25–40% of cases. Liver stiffness (LS) ≥8.7
kilopascal (kPa) 1 year after LT was significantly associated with all
cause-related graft loss. The advent of safe and effective direct-acting
antivirals (DAAs) has revolutionized HCV therapy (tx). We aimed to
evaluate the impact of pretransplant antiviral tx on virological and
clinical outcomes 1 year after LT.
Methods: Between July 2014 and October 2016, 64 HCV-positive
patients ( pts), who received DAAs + ribavirin on the waiting list,
underwent a first LT in our Center from brain-dead, HCV-negative
donors. Sixteen pts bridged antiviral tx from pre- to post-LT to achieve
and/or maintain HCVRNA negativization.
Results: Median recipient age 57 years, males 84%, median body
mass index 26 Kg/m2, 80% with hepatocellular carcinoma, median
MELD at the beginning of antiviral tx 10 [range 6–20], at LT 12 [6–30];
IL28B C/C 23%, genotype 1b: 44%, 3: 23%. Median donor age 66 years
[14–93], median donor risk index 1.9, median cold ischemia time 416
minutes. Median duration of HCVRNA negativization pre-LT was 94
days (22 days for pts who underwent bridge tx). Five pts died within
90 days of LT due to delayed non function evolving to multiorgan
failure, 1 pt on day 116 due to septic shock. Fifty-four (98.2%) of the 55
pts who reached week 12 post LT/tx were HCVRNA negative (SVR12).
Median follow-up after LT of surviving pts was 377 days [35–839].
Biliary complications (leak, anastomotic/non-anastomotic stricture,
stones/sludge) were diagnosed in 10 (15.6%) pts and treated acute
cellular rejection occurred in 3 (4.7%) pts. Twenty-four cured pts
underwent liver elastography at 1 year after LT: median LS was
6.8 kPa, with 18 (75%) pts having LS < 8.7 kPa. Two of the 3 pts with
LS > 9.5 kPa underwent liver biopsy which showed mild portal and
periportal inflammation and focal reticular fibrosis without stigmata
of rejection; the third pt was cholestatic at the time of LS evaluation,
with ongoing treatments for biliary complication.
Conclusions: Antiviral tx pre- or peri-LT achieved viral eradication in
98% of the pts after LT. In the absence of viremia, early post-transplant
management was simplified and resulted in a low rate of both acute
rejections and biliary complications. Despite a LT activity mostly
relying on elderly donors, three-fourths of the cured pts showed a LS
corresponding to absent/mild fibrosis at 1 year after LT.
THU-458
Risk of late-onset CMV infection after liver transplantation is
associated with recipient’s IFNL4 rs12979860 genotype
̌ ldová2, P. Trunečka3,
K. Chmelová1, S. Fraňková1, M. Jirsa2, M. Nero
J. Špičák1, J. Šperl1. 1Department of Hepatogastroenterology;
2
Laboratory of Experimental Hepatology; 3Transplantcentre, Institute for
Clinical and Experimental Medicine, Prague, Czech Republic
E-mail: sona.frankova@ikem.cz
Background and Aims: Cytomegalovirus (CMV) infection represents
a serious complication in liver transplant (LTx) recipients with a

negative impact on morbidity and treatment costs. The standard
antiviral prophylaxis is adjusted according to donor and recipient
pretransplant serostatus. The failure of CMV infection control in 10–
20% LTx recipients shows that there is a need for a more
individualised prophylaxis. The upstream intronic variant IFNL4
rs12979860 T (formerly known as IL28B), linked to functional
frameshift mutation ss469415590 DG in IFNL4, and originally
described as HCV clearance predictor, influences CMV replication as
well. The aim of the study was to assess impact of IFNL4 variants on
incidence of CMV episodes (CMVe) in LTx recipients.
Methods: We retrospectively analysed 743 adult patients who
underwent LTx owing to liver cirrhosis from 1996 to 2015. CMV
prophylaxis was administered to all patients 6 months posttransplant (valaciclovir in seropositive, valganciclovir in seronegative
recipients). Any event associated with increase of CMV DNA or pp65
positivity requiring antiviral treatment was considered as a CMVe.
The patients with a CMVe were divided into subgroups according to
its onset: early (<6 months, EO) and late (≥6 months, LO) after LTx. Χ2
test was used to assess the significance of the differences between
allelic frequencies.
Results: 144/743 (19.4%) patients presented with at least one CMVe.
102/144 patients had an EO CMVe, 42/144 patients suffered from the
LO CMVe. The frequency of the IFNL4 rs12979860 genotypes was as
follows: in patients without CMVe (n = 599) CC 231 (38.6%), CT 295
(49.2%), TT 73 (12.2%), in patients with the EO (n = 102) CC 34 (33.3%),
CT 55 (53.9%), TT 13 (12.8%) and in patients with the LO (n = 42) CC 25
(59.5%), CT 13 (31%) and TT 4 (9.5%). The genotypes distribution in the
EO subgroup was comparable with the group without CMVe, while
the LO subgroup had higher CC genotype frequency. In the EO
subgroup, the influence of IFNL4 genotype was significant neither in
the allelic (CC vs. CT + TT, p = 0.31) nor in the recessive model (CC + CT
vs. TT, p = 0.87), but in the LO subgroup, T allele carriage (CC vs. CT +
TT) had a protective impact against CMV occurrence, OR 2.3 (95% CI
1.2–4.4, p = 0.007).
Conclusions: Our data showed that IFNL4 rs12979860 T allele carriers
had lower risk of LO CMVe after CMV prophylaxis cessation, but it had
no impact on EO CMVe occurrence during antiviral prophylaxis. Our
data may contribute to individualisation of the length of CMV
prophylaxis.
THU-459
Evolution of body weight parameters up to 3 years after liver
transplantation: the prospective Swiss transplant cohort study
S. Beckmann1,2, P. Dutkowski3, N. Nikolic4, K. Denhaerynck1, I. Binet5,
M. Koller6, E. Boely7, S. De Geest1,8 and for the Psychosocial Interest
Group, SwissTransplant Cohort Study. 1Department Public Health,
Institute of Nursing Science, University of Basel, Basel; 2Department of
Abdomen-Metabolism; 3Department of Surgery and Transplantation;
4
Department of Neurosurgery, University Hospital Zurich, Zurich;
5
Nephrology and Transplantation Medicine, Cantonal Hospital St. Gallen,
St. Gallen; 6Transplantation Immunology and Nephrology, University
Hospital Basel, Basel; 7University Hospital of Geneva, Geneva,
Switzerland; 8Department of Public Health and Primary Care, Academic
Center for Nursing and Midwifery, Leuven, Belgium
E-mail: sonja.beckmann@unibas.ch
Background and Aims: Obesity and weight gain are serious concerns
after liver transplantation (LTx), associated with comorbidities such
as diabetes mellitus or de novo nonalcoholic fatty liver disease. The
pattern of weight gain however, might be different based on body
mass index (BMI) category or end-stage organ disease. Investigations
on the evolution of body weight parameters have been limited by a
lack of longitudinal studies beyond the first year after LTx; and a
detailed comparison of various body weight parameters has not been
performed so far. We examined the evolution of different body
weight parameters (BMI, weight change in kg and % categories) up to
3 years after LTx, using data from the prospective, nationwide Swiss
Transplant Cohort Study.
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Methods: Changes in mean weight and BMI category were compared
to reference value at 6 months post-LTx to allow a baseline with “dry”
body weight without pre-LTx and immediate post-LTx fluid overload.
Generalized estimating equation was used to examine the differences
of weight change depending on end-stage liver disease.
Results: The analysis included 295 adult liver recipients (65% male,
mean age 52.7 ± 11.3 years), transplanted between May 2008 and
May 2012. Based on the reference weight at 6 months, the overall
mean weight gain at 1, 2 and 3 years was 2.1 ± 5.4 kg, 3.6 ± 8.2 kg, and
4.8 ± 10.4 kg, respectively. Those being normal weight and obese at 6
months, subsequently gained more weight compared to the other
BMI subgroups. At 3 years post-LTx, 57.4% of the recipients gained >5%
of their reference body weight. The prevalence of obesity increased
from 5.9% to 18.8% between 6 months and 3 years post-LTx. Incidence
of new onset obesity was 38.1% at 3 years post-LTx. Recipients with
LTx due to nonalcoholic steatohepatitis and alcoholic liver cirrhosis
gained significantly more weight (13.6 ± 3.8 kg, odds ratio = 6.07, p =
0.010 and 8.4 ± 10.4 kg, odds ratio = 5.46, p = 0.001, respectively)
compared to those with hepatocellular carcinoma (0.9 ± 10.9 kg),
independent of age, gender and BMI (Figure 1).

Figure 1 The box-plots represent weight change in kg compared to the 6month reference weight, grouped by the time of measurement. The bar in
each box represents the median value, the upper and lower borders of the
box are the 25th and the 75th quartiles, respectively, the error bar indicates the confidence interval, and the dots represent outlier.
At the time of LTx, a positive median indicates a higher weight compared
to following measure at 6-months, corresponding to weight loss between
LTx and 6 months.
Beyond 6 months post-LTx, a positive median indicates a higher weight
compared to the reference at 6-months, corresponding to a subsequent
weight gain.
LTx: liver transplantation; NASH: Nonalcoholic steatohepatitis.

Conclusions: Compared to international data, our LTx recipients
gained less weight. Prevalence of obesity was higher compared to the
Swiss general population. Our results showed important differences
in weight gain pattern among the BMI subgroups that call for
preventive measures. Especially normal weight and obese LTx
recipients and those, transplanted for nonalcoholic steatohepatitis
and alcoholic liver cirrhosis should be targeted for weight management interventions.
THU-460
Liver transplantation does not impact the renal function outcome
in Alagille syndrome
T. Demaret1, S. Varma1, Y. Vainilovich1, U. Halac1, D. El Bizri1,
J. Ambroise2, I. Scheers1, X. Stephenne1, F. Smets1, E. Sokal1. 1Service de
gastro-entérologie et hépatologie pédiatrique, Cliniques universitaires
Saint-Luc; 2Center for Applied Molecular Technologies (CTMA),
Université catholique de Louvain, Brussels, Belgium
E-mail: tanguy.demaret@gmail.com
Background and Aims: Alagille syndrome (AS) is an autosomal
dominant multi-systemic disorder caused by pathogenic variants
in JAG1 and NOTCH2. Characteristic findings include hepatic
S198

involvement with bile duct paucity and 20–50% eventually need a
liver transplantation. Post-LT Tacrolimus induced nephropathy is well
recognised and 40% of AS patients have an underlying renal anomaly.
In the current study we analysed the impact of LT and Tacrolimus on
the evolution of renal function (RF) in children with AS.
Methods: Retrospective study including 50 children that satisfied 3 of
5 major Alagille syndrome criteria and under regular follow-up at our
centre between 1984 and 2016. Clinical, biochemical and radiological
data were collected at similar time points of follow-up among the
transplanted and non-transplanted children. The time points were at
diagnosis or at LT and after 1–2 years, 2–3 years, 3–5 years, 5–7 years
and 7–10 years of follow-up. The RF was estimated by glomerular
filtration rate (eGFR) using the updated Schwartz formula. The RF
outcomes of children with AS having undergone LT were compared
with those without LT and also with children having undergone LT for
non-AS related indication but without associated nephropathy.
Results: 28 of 50 (56%) included AS children underwent LT and were
compared with 77 children transplanted for non-AS indications.
Mean eGFR post-LT in AS patients and non-AS patients were 93.8 and
143.2 mL/min, respectively (difference: 49.4 mL/min, p < 0.0001).
Among children with AS mean eGFR observed in those who did not
receive LT was 87.9 mL/min, −5.9 mL/min compared to those who
received LT though this was statistically insignificant ( p = 0.32).
Presence of renal ultrasound abnormalities was correlated to RF
impairment in AS patients, with or without LT: −14.6 mL/min
(98.5 mL/min vs 83.9 mL/min, p = 0.03) and −40.9 mL/min
(97.8 mL/min vs 56.9 mL/min, p < 0.0001), respectively.
Conclusions: Post-LT renal function outcomes are significantly worse
in children with AS being the primary disease. Among the children
with AS, the RF outcome is not worse after LT.
THU-461
The risk of death after liver transplantation due to increasing
donor age is highest in young recipients
T. Bittermann1, D.S. Goldberg1,2. 1Gastroenterology; 2Center for Clinical
Epidemiology and Biostatistics, University of Pennsylvania, Philadelphia,
United States
E-mail: therese.bittermann@uphs.upenn.edu
Background and Aims: Increasing recipient age and donor age are
independently associated with survival after liver transplantation
(LT). However, whether donor age differentially impacts post-LT
outcomes in younger compared to older recipients is not known. The
aim of this study was to evaluate the interaction of donor and
recipient age on post-LT survival.
Methods: This was a retrospective cohort study using the U.S. United
Network for Organ Sharing database. All adult deceased-donor LT
recipients from 2002–2015 were included. Multi-organ transplants,
re-transplants, and LTs with Status 1 priority were excluded. Donor
and recipient age were categorized as: <40 years, 40–59 years and
≥60 years. Post-LT survival at 3 and 5 years was estimated using the
Kaplan-Meier method. Unadjusted and adjusted Cox proportional
hazard models evaluated the risk of overall mortality according to
recipient and donor age.
Results: Of the 63,628 LTs performed, 4,174 (6.6%) were in recipients
<40 years, of which 2,145 (51.4%) used a donor <40 years. Only 7.5%
(2,145/27,855) of all donor organs <40 years were transplanted in agematched recipients <40 years. The proportion of recipients ≥60 years
more than doubled during the study period, from 21.1% in 2002 to
44.7% in 2015. Compared to recipients ≥60 years, those <40 years had
higher median calculated Model for End-stage Liver Disease score at
LT (23 vs 17; p < 0.001) and were more often hospitalized at LT (34.5%
vs 23.4%; p < 0.001). 3- and 5-year survival for recipients <40 vs ≥60
years were 86.8% vs 77.9% and 81.2% vs 70%, respectively. The effect of
increasing donor age on survival was less in recipients <40 vs ≥60
years (Figure 1). The interaction of recipient and donor age was
significant in unadjusted and unadjusted models ( p < 0.001). The
adjusted risk of death in recipients <40 years was 1.37 (95% CI: 1.22–
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1.16–1.62) and 1.76 (95% CI: 1.39–2.23) with donor organs 40–59
years and ≥60 years (with donors <40 years as reference), compared
to 1.45 (95% CI: 1.27–1.65) and 1.34 (95% CI: 1.09–1.66) respectively in
recipients ≥60 years.

The aim of this study was to evaluate the relationship between pre-LT
hospitalization and post-LT healthcare utilization in the first year
after LT.
Methods: This was a retrospective cohort study of 34,402 adult LT
recipients between 2002 and 2013 using Vizient U.S. hospitalizationlevel data linked to the United Network for Organ Sharing database.
Poisson regression clustered by transplant center analyzed the
association between hospitalization 90 days pre-LT and two outcomes: length of stay (LOS) after LT and total number of days
hospitalized in the first year after LT. All models were adjusted for
recipient and donor covariates.
Results: 9,798 (28.5%) LT recipients were hospitalized at least 7 days
in the 90 days pre-LT and 10,463 (30.4%) had at least one pre-LT
hospitalization. The burden of healthcare utilization in the first LT
year and its relationship to post-LT mortality is shown in Figure 1. Of
the 18,339 re-hospitalized in the first LT year, a total of 7,202 (39.3%)
spent ≥30 days and 2,615 (14.3%) spent ≥60 days in the hospital.
Being in the intensive care unit or on mechanical ventilation prior to
LT were the strongest predictors of immediate post-LT LOS with a rate
ratio for each additional day hospitalized of 1.18 (95% CI: 1.08–1.28)
and 1.33 (95% CI: 1.23–1.45), respectively. There was a 1% increase in
the mean number of days hospitalized in the first LT year for each day
hospitalized in the 90 days pre-LT ( p < 0.001), with an overall mean of
25 days hospitalized in the first LT year. Thus, those hospitalized 10
days pre-LT would be expected to have a 2.5 day increase (10%) in the
mean number of days hospitalized in the first LT year compared to
those not hospitalized pre-LT. Model for End-stage Liver Disease
(MELD) score was not a significant predictor of days hospitalized in
the first LT year (p = 0.056).

Conclusions: The effect of donor age on post-transplant mortality
differs according to recipient age, and is greater when young
recipients receive older donor organs than when older recipients
do. This effect persists when adjusting for recipient severity of illness,
other donor characteristics and transplant center factors. Given their
longer expected post-transplant survival, efforts should be made to
allocate the best organs to younger LT candidates.
THU-462
The burden of healthcare utilization after liver transplantation
and its relationship with pre-transplant hospitalization
T. Bittermann1, R.A. Hubbard2, M. Serper1, J.D. Lewis1,2,
S.F. Hohmann3, L.B. VanWagner4, D. Goldberg1,2. 1Gastroenterology;
2
Center for Clinical Epidemiology and Biostatistics, University
of Pennsylvania, Philadelphia; 3Center for Advanced Analytics,
Vizient Inc.; 4Gastroenterology, Northwestern University, Chicago,
United States
E-mail: therese.bittermann@uphs.upenn.edu
Background and Aims: The goal of liver transplantation (LT) is to
bring patients back to a state of high functioning, not of continued
chronic illness. Over time, recipients have become sicker and more
likely to be hospitalized prior to LT. Healthcare utilization after LT is
poorly characterized, in particular for patients hospitalized before LT.

Conclusions: The burden of hospitalization in the first year after LT is
considerable. In addition, pre-LT hospitalization significantly predicts
healthcare utilization after LT. Further studies are needed to identify
means to reduce the need for inpatient care after LT.
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THU-463
Recurrence of primary sclerosing cholangitis is associated with
lower survival after liver transplantation: an analysis of the
European liver transplant registry data base
T. Visseren1,2, W.G. Polak2, R. Adam3, J. Klempnauer4, B.-G. Ericzon5,
R.J. Porte6, F. Van der Heide7, A. Paul8, P. Nemec9, M. Salizzoni10,
J. Pirenne11, B.E. Hansen1, H.J. Metselaar1, J.N. IJzermans2,
S.D. Murad1 and for the European Liver and Intestine Transplant
Association (ELITA). 1Gastroenterology and Hepatology; 2Surgery,
Erasmus University Medical Center, Rotterdam, The Netherlands; 3Centre
Hépatobiliaire, AP-HP Hôpital Paul Brousse, Villejuif, France; 4General,
Visceral and Transplant Surgery, Hannover Medical School, Hannover,
Germany; 5Transplantation Surgery, Karolinska University Hospital,
Stockholm, Sweden; 6Department of Hepato-Pancreatico-Biliary
Surgery and Liver Transplantation; 7Department of Gastroenterology
and Hepatology, University of Groningen, University Medical
Center Groningen, Groningen, The Netherlands; 8General and
Transplant Surgery, University Hospital Essen, Essen, Germany; 9Centre
of Cardiovascular Surgery and Transplantations, Brno, Czech Republic;
10
Liver Transplantation Center, Azienda Ospedaliero-Universitaria
Città della Salute e della Scienza di Torino, Turin, Italy;
11
Abdominal Transplantation Surgery, University Hospitals Leuven,
Leuven, Belgium
E-mail: t.visseren@erasmusmc.nl
Background and Aims: Primary Sclerosing Cholangitis (PSC) is a
progressive cholestatic liver disease, which can only be cured by liver
transplantation (LTx). Our aim was to evaluate the long-term survival
and re-transplantation rate in all PSC patients transplanted in Europe
based on the ELTR database and to analyze the impact of recurrent
PSC (rPSC).
Methods: All PSC transplants between 1980–2015 registered in the
ELTR database were included. Data on demographics, indication, graft
type, ischemia times and outcomes were collected. In addition, a
special query for complimentary data regarding rPSC was sent to all
centers. Results are expressed as means ( ± SD) and medians (25th–
75th). Patient and graft survival were analyzed using Kaplan-Meier
analysis. Survival post-rPSC was assessed by time-dependent Coxregression analysis (Tcov = 1 at time of rPSC).
Results: In total, 4617 PSC patients were transplanted in 138 centers.
Mean age at LTx was 43.9 ( ± 12.7) and 68.7% was male. Mean donor
age was 43.0 (28.0–55.0). Median follow-up was 4.9 years (0.9–10.5).
In total, 1248 patients (27%) died within a median of 1.5 years postLTx (0.18–6.69). The vast majority received a full-size graft (90.4%) of
whom 98.3% was heart-beating. Patient survival at 1, 5, 10, 15 and 20
years was 87.2%, 78.2%, 70.3%, 60.5% and 48.9%. Graft survival was
80.8%, 69.6%, 58.8%, 47.8% and 35.5% respectively. There was a
significant increase in survival rates from 1980 to 1999 ( p < 0.001)
after which survival remained similar (p = ns). In total 712 (15.4%)
patients received a 2nd LTx, 102 (2.2%) a 3rd and 15 (0.3%) a 4th. 44
(31.9%) centers responded and supplied additional data on 1284
(27.8%) patients. In this group 17.5% (N = 225) developed rPSC after
median of 4.9 years (2.7–8.5). Patient survival in non-rPSC (N = 1059)
at year 1, 5, 10, 15 and 20 was 86.3%, 78.0%, 70.6%, 61.7% and 56.5%
and in rPSC (N = 225) 93.6%, 76.5%, 64.2%, 56.2% and 42.1%, resp.
Survival was significantly lower in rPSC (HR 2.28; 95% CI 1.7–3.1; p <
0.001) and re-LTx rate was significantly higher (34% vs. 14%; p <
0.001).
Conclusions: In general, survival post-LTx for PSC appears favorable.
However, there is a higher rate of re-LTx (15.4%) as compared to other
liver diseases. rPSC occurs in 17.5% of patients and is associated with
increased re-LTx rates. In contrast to other studies showing no
survival difference based on regular survival analysis (i.e. both groups
starting at LTx), we found inferior survival in patients with rPSC when
analyzing this in a time-dependent fashion.
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THU-464
Factors associated with tumor recurrence after liver
transplantation for hepatocellular carcinoma: prospective
cohort on 371 patients
T. Decaens1, R. Adam2, S. Dharancy3, L. Sulpice4, D. Samuel2,
E. Boleslawski3, M. Latournerie4, G.-P. Pageaux5, O. Scatton6,
S. Radenne7, E. Savier6, J. Belghiti8, C. Vanlemens9, N. Oubaya10,
C. Duvoux10. 1CHU Grenoble Alpes, Grenoble; 2APHP, Villejuif; 3CHU de
Lille, Lille; 4CHU Rennes, Rennes; 5CHU de Montpellier, Montpellier;
6
APHP, Paris; 7Hopital La Croix Rousse, Lyon; 8APHP, Clichy;
9
CHU Besançon, Besançon; 10APHP, Créteil, France
E-mail: tdecaens@chu-grenoble.fr
Background and Aims: Hepatocellular carcinoma (HCC) is now the
leading etiology for liver transplantation (LT). Patient’s selection
criteria are based on retrospective studies and are based on factors
associated with HCC recurrence risk.
Aim: The aim of this study was to assess tumor recurrence risk factors
at 2 years after LT for HCC in a prospective cohort of patient listed for
LT for HCC in France.
Methods: 15 LT centers have actively participated to this study
(NCT01198704). Overall survival analysis was done with Kaplan
Meier method and survival free with Fine and Grey method
(competitive risk) with death considered as a competitive event.
Results: Between April 2009 and December 2012, 371 patients were
listed for LT for HCC in one of the 15 participating centers. 17 patients
were secondarily excluded, 354 patients were the followed. At listing:
mean age was 57.8 (53–63), 89.8% were male, diabetes was diagnosed
in 33.2% of the cases, liver cirrhosis was due to alcohol in 68.5%, HCV
in 30.6, NASH in 14.4%, HBV in 10.2% and others in 6.5% of the cases.
Median AFP level was 7 ng/mL (4–21.2), and median MELD score was
11.94 (8–14). On imaging, the mean diameter of the largest tumor was
23.87 mm (16–29) 48.4% of patients have solitary tumor; tumor
portal thrombosis was suspected in 2.7%. Finally, Milan criteria were
fulfilled in 78.3%, « Up to seven » in 94% and AFP score in 93.9% of the
cases. During the waiting time: median waiting time on list was 7.6
months [IQR: 3,8–12,1] for transplanted patients. At LT: 279 patients
were transplanted. On the explant analysis, median number of HCC
was 2 (1–4), no tumor was found in 3.4% of the cases (n = 7). Non
tumor liver was normal (F0) in 2.6%, F4 in 96.7%, F3 in 2.6% and F1 in
0.7% of the cases. Post-LT follow-up: with 24 months of follow-up,
cumulative incidence of tumor recurrence was 11.56% (IC95% [8.03–
15.79]) and overall survival was 86.87% (IC95% [82.18–90.39]). Univariate and multivariate analysis of factors associated with 2 years
tumor recurrence risk will be presented. Cumulative incidence for
tumor recurrence at 2 years for patients within AFP criteria at listing
was 9.78% (IC95% [5.94–14.75]) compared to 15.38% (IC95% [24.76–
38.78]) for patients beyond AFP criteria.
Conclusions: This prospective study based on 371 patients listed for
LT for HCC independently confirmed the AFP score for patient’s
selection.
THU-465
A glycomic serum marker analysed at one week after liver
transplantation is an independent predictor of graft loss during
the first year after liver transplantation
X. Verhelst1, A. Geerts1, X. Rogiers2, A. Vanlander2, F. Berrevoet2,
N. Callewaert3, R.I. Troisi2, H. Van Vlierberghe1. 1Gastroenterology and
Hepatology; 2Hepatobiliary and Transplant Surgery, Ghent University
Hospital; 3Medical Biotechnology Center, VIB, Gent, Belgium
E-mail: xavier.verhelst@uzgent.be
Background and Aims: Poor graft function after liver transplantation
(LT) remains a challenge for transplant professionals and sometimes
requires retransplantation. Pretransplant estimation of graft function
using scores like donor risk index has limited use in individual
patients. Diagnosis of early allograft dysfunction after liver transplantation by clinical criteria is associated with graft loss. However,
biomarkers that reliably identify patients at risk for graft failure after
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LT are lacking. Analysis of N-glycans in serum (glycomics) has shown
to reflect the underlying liver function in liver disease but has never
been assessed after liver transplantation. The aim of this study was to
assess the potential of serum glycomics as predictive markers for
graft and patient survival after liver transplantation.
Methods: In this monocentric prospective cohort 127 liver transplant
patients were included between 1 December 2012 and 31 December
2014. Serum samples were collected just before and on daily bases
during the first 2 weeks after liver transplantation. Glycomic profiles
were analysed using an optimized glycomic technology on a DNA
sequencer. The major outcome parameters (graft and patient survival
during 1 year) were related to the observed glycomic alterations and
the best predictive association was searched for using cox regression
analysis.
Results: The assessment of 2 serum glycans NG1A2F (an agalacto,
core-alpha-1,6-fucosylated biantennary glycan structure) and NA3 (a
triantennary glycan), combined as log(NG1A2F/NA3) on day 7 after
liver transplantation was strongly associated with graft loss (hazard
ratio = 7.222; p < 0.001; 95% CI 2.352–22.182) and patient death
(hazard ratio = 3.885; p = 0.30; 95% CI 1.127–13.276) during the first
year after liver transplantation (cox regression analysis). In a multivariable cox regression model including early allograft dysfunction
(according to Olthoff ) and Donor Risk Index, this glycomic marker,
called GlycoTransplantTest, was the only independent predictor of
graft survival ( p = 0.003).

assessment of donor liver function before implantation. Glycomic
assessment of serum has proven useful in the diagnosis of liver
disease. Here, we performed a comprehensive analysis of perfusate in
relation to the appearance of PNF.
Methods: In this prospective monocentric study 66 consecutive liver
transplantations between October 2011 and July 2013 were included.
Perfusate samples were collected after flushing of the hepatic veins
before implantation of the liver graft. All donor grafts were
transported using cold static storage. Based on an optimized DNA
sequencer technology we performed glycomic analysis of these
perfusate samples and searched for glycomic alterations in PNF
patients.
Results: One single glycan, an agalacto core-alpha-1,6-fucosylated
biantennary glycan (NGA2F) was significantly increased in the
perfusate of the 3 patients that developed PNF after liver transplantation. It could identify PNF patients with 100% accuracy. This
glycomarker was the only predictor of PNF in a multivariate analysis
including donor risk index and perfusate AST/ALT levels ( p < 0.0001).

Conclusions: In this cohort, patients who developed PNF after liver
transplantation showed a specific glycomic signature in perfusate
(before liver transplantation) that could distinguish them from nonPNF patients with 100% accuracy. This approach could guide the
removal of donor grafts at risk for PNF from the donor pool, especially
when the use of high-risk organs is considered.

Conclusions: Assessment of GlycoTransplantTest, a glycomic serum
marker, on day 7 post liver transplantation is a strong and
independent predictor of graft survival during the first year after
liver transplantation. These findings add to the increasing evidence
that serum glycomics are sensible markers of liver dysfunction.
THU-466
Pretransplant glycomic analysis of perfusate is predictive of
primary non function after liver transplantation
X. Verhelst1, A. Geerts1, D. Vanderschaeghe2, X. Rogiers3,
A. Vanlander3, F. Berrevoet3, N. Callewaert2, R.I. Troisi3,
H. Van Vlierberghe1. 1Gastroenterology and Hepatology, Ghent
University Hospital; 2Medical Biotechnology Center, VIB; 3Hepatobiliary
and Transplant Surgery, Ghent University Hospital, Gent, Belgium
E-mail: xavier.verhelst@uzgent.be
Background and Aims: Primary non function (PNF) is a rare but
major complication after liver transplantation requiring urgent
retransplantation. It is associated with the use of extended-criteria
donors. The donor risk index is a clinical score that can guide the
estimation of graft quality but lacks the power to predict PNF risk in
individual patients. Perfusate analysis is an attractive tool for

Liver transplantation/surgery: Experimental
and pathophysiology
THU-467
Inhibition of NADPH oxidase-2 and P38 mitogen activated protein
kinase suppresses acrolein aggravated hepatic ischemia
reperfusion injury through neutrophil extracellular traps
A. Suyavaran1, C. Thirunavukkarasu1. 1Biochemistry and Moleuclar
Biology, Pondicherry University, Puducherry, India
E-mail: suyavaran@gmail.com
Background and Aims: The involvement of neutrophils in liver
damage during later stages of hepatic IR injury has been reported
earlier. However, the underlying mechanisms of IR induced innate
immune activation and liver damage is not quite clear. We suspect
that, such accumulated oxidative stress products might be the
underlying cause of unresponsiveness or failure in various treatment
strategies against hepatic IR injury.
Methods: In the current study, we chose acrolein – a common lipid
peroxidation product as a model oxidative stress product in
neutrophil mediated liver IR injury. We employed specific inhibitors
for molecular targets – NOX2 (NADPH oxidase 2) and P38 MAPK
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(Mitogen activated protein kinase) signal to counteract neutrophil
activation and NET release induced liver damage in IR injury. Initially
we examined the effects of acrolein exposure on isolated human
neutrophils and HepG2 cells co-coculture with neutrophils (to mimic
hepatocyte and neutrophil interaction in vitro). We observed that,
acrolein exposure initiated neutrophil chemotaxis and induced
neutrophil extracellular trap (NET) release ( p ≤ 0.05). Acrolein
exposure caused NET induced mitochondrial and nuclear damage
in HepG2 cells. The NET induction by acrolein in co-culture was
confirmed by presence of H3Cit marker. These changes in isolated
neutrophils and HepG2 co-culture were significantly suppressed
upon NOX2 and P38MAPK pre inhibition ( p ≤ 0.01). This combination
protected the rat liver histology against acrolein aggravated IR
damage. Also, it efficiently suppressed the expression of inflammatory cytokines TNF-α, IL-1β and the activation of P38MAPK-ERK axis.
Further, it mitigated the hepatic chemokines and upregulated the
HO-1 expression in rat liver exposed to acrolein and subjected to IR
( p ≤ 0.01).

Results: Co-incubation of increasing numbers of resting or activated
platelets with LSEC resulted in significantly enhanced IL-6 secretion
by LSEC. IL-6 release by LSEC was highest after incubation with ADPactivated platelets when compared to thrombin-activated platelets.
Thrombin activation or PAR4 modulation of platelets did not improve
IL-6 secretion by LSEC compared to resting platelets. The effect of
platelet releasates on LSEC was similar to whole platelets. IL-6 release
by resident liver macrophages was present, but was not modulated by
platelets. Following partial hepatectomy, in vivo adhesion of platelets
to LSEC was significantly increased compared to control mice (55.19
± 2.14% versus 29.61 ± 1.60%, p < 0.05). Decreased platelet counts led
to decreased serum levels of IL-6 4 h after partial hepatectomy
(isotype control versus platelet-depleting antibody: 79.26 ± 31.95
versus 13.60 ± 6.37 [ng/ml], p < 0.05).
Conclusions: Interactions between platelets and LSEC modulate IL-6
release by LSEC, but not by macrophages. After partial hepatectomy,
platelets adhere to LSEC and serum IL-6 level depends on platelet
concentration. These results indicate that platelets trigger LSEC to
secrete cytokines relevant for liver regeneration.
THU-469
Herpesviruses in bile: increasing sensitivity by testing the right
compartment
C. Rauber1, K. Bartelheimer1, D. Gotthardt1. 1Gastroenterology,
University Clinics Heidelberg, Heidelberg, Germany
E-mail: conrad.rauber@gmx.de

Conclusions: In current study we have shown that acrolein – an
oxidative stress product accumulated in liver due to chronic stress is
responsible for neutrophil recruitment in to liver and its activation
leading to NET induced liver damage during surgery. Targeting the
NOX2 and P38MAPK signals efficiently protects against acrolein
induced neutrophil activation, NET release and resultant hepatic IR
injury. The therapeutic targeting of NOX2 and p38MAPK signaling in
patients with chronic hepatic disorders would improve post
operative hepatic function and survival.

Background and Aims: Liver transplantation (LT) is a live saving
procedure in patients with end stage liver disease. Survival after LT
has increased tremendously since its first introduction. Patients after
LT are sucsceptible to infections or biliary compications that lead to a
deterioration of survival. Cytomegalivirus (CMV) is a known
pathogen to be involved in numerous complications after LT. Less is
known about other Herpes viruses. We aimed at investigating the
prevalence of Herpesviruses in blood, biopsy and bile and to study its
effects on graft survival and complications after LT.
Methods: We conducted a retrospective study of 73 patients after LT.
All 73 patients had undergone endoscopic retrograde cholangiopancreatography. Bile was cryopreserved at −20°C. For 43 patients blood
samples and for 53 biopsy samples were available around time of ERC.
We performed real time polymerase chain reaction on all samples
testing for Human Herpes Virus (HHV) 1–8 and Human Polyoma
Virus 1–2. We measured IL-2, IL-4, IL-6, TNF-alpha, IL-10, IL-17 and
Interferon gamma in a cytometry based multiplex assay in bile.
Our clinical database was assessed for clinical follow up.

THU-468
Platelets stimulate liver sinusoidal endothelial cells to secrete
interleukin-6 during the early phase of liver regeneration in mice
J.J. Meyer1, E. Perroud2, P. Fontana3, K. Sadoul4, P. Morel1,
C. Gonelle-Gispert2, L. Bühler1. 1Division of Visceral and
Transplantation Surgery, University Hospitals of Geneva, 1211 Geneva
14; 2Unit of Surgical Research, University of Geneva, 1206 Geneva;
3
Division of Angiology and Haemostasis, University Hospitals of Geneva,
1211 Geneva 14, Switzerland; 4Institut Albert Bonniot, Université Joseph
Fourier, 38706 La Tronche, France
E-mail: carmen.gonelle@unige.ch
Background and Aims: Platelets and liver sinusoidal endothelial
cells (LSEC) were shown to be independent key contributors to liver
regeneration. Our aim was to investigate the role of interactions
between platelets and LSEC for the regenerative process.
Methods: Highly purified primary mouse LSEC or resident liver
macrophages were co-incubated with increasing concentrations of
resting platelet, activated platelets, or platelet releasates, and
secretion of various cytokines (HGF, IL-6, EGF, IGF-1, VEGF and TGFβ) was measured. Platelet and LSEC interactions were analyzed in vivo
by intravital confocal microscopy in partially hepatectomized mice.
Finally, IL-6 serum concentration was measured in mice with varying
platelet counts after partial hepatectomy.
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Results: CMV (17.8% positive), HHV 6 (34.2% positive) and HHV 7
(20.5% positive) were highly prevalent in bile. In blood serum
prevalence of CMV, HHV 6 and HHV 7 was 2.4%, 2.4% and 0%
respectively and in biopsy samples 15.1%, 0% and 0%. Positivity in bile,
serum and liver biopsy did not correlate significantly.
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Valganciclovir prophylaxis vs. no valganciclovir prohylaxis reduced
biliary positivity rate for CMV in bile but not for HHV 6 and 7 (27% vs
6%, 26 vs 38%, 18 vs 16%; p < 0,05).
Overall 1 and 3 year retransplantation free survival was 86% and 66%.
HHV 6 (68 and 43%) and HHV 7 in bile (72% and 33%) were correlated
with 1 and 3 year retransplantation free survival while CMV (90% and
90%) was not.
IL-6 concentration in bile was higher in bile HHV-6 (44 vs. 129 pg/ml)
and HHV-7 (46 vs. 160 pg/ml) positive patients.
Conclusions: HHV-6 and HHV-7 are highly prevalent in bile but not
in blood serum and liver biopsy. HHV-6 and HHV-7 seem to affect
retransplantation free survival after LT. HHV-6 and 7 are correlated
with proinflammatory cytokines in bile after LT. Valganciclovir does
not protect patients from HHV-6 and HHV-7 infection. Testing bile for
infection should be further evaluated as it reflects direct pathogenic
process in the liver graft. Serum and biopsy are by far less sensitive
means of detection of graft herpes virus infection.
THU-470
Simulated microgravity significantly impacts the differentiation
and metabolism of human hepatic and biliary tree stem/
progenitor cells
D. Costantini1, V. Cardinale1, L. Casadei1, G. Carpino2, L. Nevi1,
S. Di Matteo1, A. Lustri1, S. Safarikia1, F. Melandro1, P.B. Berloco1,
C. Manetti1, D. Alvaro1. 1Sapienza University of Rome; 2University of
Rome “Foro Italico”, Rome, Italy
E-mail: daniele.costantini@uniroma1.it
Background and Aims: Gravity plays a key role in regulating cell
processes such as proliferation, differentiation and cell function. The
aim of the study was to evaluate the effects of microgravity on
differentiation and exo-metabolome profile of human hepatic and
biliary tree stem/progenitor cells.
Methods: Simulated weightless conditions were obtained by the
Rotary Cell Culture System (Synthecon). Primary cultures of human
biliary tree stem cells (hBTSCs) and immortalized human hepatic cell
line (HepG2, used as controls) were cultured in microgravity or in
normogravity conditions. Self replication and differentiation toward
mature cells were determined, respectively, by culturing in Kubota’s
Medium (KM) and hormonally defined medium (HDM) tailored for
hepatocyte differentiation. RT-qPCR was used to evaluate gene
expression and NMR to analyze the cell exo-metabolome profile.
Results: Microgravity determined a stable increase of stemness genes
(OCT4, SOX17, PDX1) in hBTSCs ( p < 0.05 vs normogravity). hBTSCs
cultured in microgravity conditions showed an impaired capacity to
differentiate toward mature hepatocytes (HDM media), since the
expression of hepatocyte lineage genes (ALB, ASBT and CYP3A4) was
significantly lower with respect to normogravity ( p < 0.05). In HepG2,
the microgravity caused a lower ( p < 0.05 vs normogravity) expression of CYP3A4, a terminal differentiation gene expressed in lobular
zone 3. The NMR Principal Component Analysis of the exometabolome cell profile evidenced that, in microgravity, both cell
lines presented higher glucose consumption and lower consumption
of pyruvate and glutamate with respect to normogravity ( p < 0.05),
with formation of fermentation (lactate, acetate) and ketogenesis
products (B-hydroxybutyrate). Interestingly, while in normogravity
the differentiation of hBTSCs toward mature hepatocytes was
associated with increased oxidative phosphorylation ( p < 0.05), this
was prevented by microgravity in association with the impaired cell
differentiation.
Conclusions: A glycolytic metabolism has been associated with a
pluripotency state of human embryonic stem cells, in different
studies. Our results demonstrated significant combined biologic and
metabolomic effects of microgravity on hepatic stem/progenitor cells
with several implications. From one side, these effects of microgravity
should be taken into consideration for space medicine programs but,
from the other side, they could be of interest for the generation of
devices based on stem/progenitor cells.

THU-471
The role of recipient epithelial cells in regeneration after liver
transplantation: different kinetics of chimerism for hepatocytes
and bile duct epithelial cells
F.J.M. Roos1, J.W. Selten1, W.G. Polak1, M.M.A. Verstegen1,
H.F. Sleddens2, M. Doukas2, H.J. Metselaar3, J.N. IJzermans1,
L.J. van der Laan1. 1Surgery; 2Pathology; 3Gastroenterology and
Hepatology, Erasmus Medical Centre, Rotterdam, The Netherlands
E-mail: f.roos@erasmusmc.nl
Background and Aims: Impaired regeneration of the biliary tree after
liver transplantation has been linked to post-operative biliary
complications and, more specific, to non-anastomotic bile duct
strictures (NAS). Ischemic damage of stem cell populations in the
graft may impair regenerative processes of both hepatocytes and bile
duct epithelial cells (cholangiocytes). It has been hypothesized that
recipient-derived (stem) cells may contribute to the restoration of the
damaged graft and thereby establishing epithelial chimerism.
Therefore, the aim of this study is to determine the extent and
kinetics of recipient-derived hepatocytes and cholangiocyte repopulation in transplanted livers after graft explantation due to NAS and
other reasons.
Methods: We retrospectively identified recipients which required a
re-transplantation for various indications between 2001 and 2015.
Recipient-derived cells in the liver explant were determined using
immunohistochemistry for HLA-A2 and X- and Y-chromosome
fluorescent in situ hybridization (FISH). Bile ducts were located by
cytokeratin 19 staining.
Results: Overall, 13 explants for which a re-transplantation was
performed were included in this study, of which five for NAS. All were
HLA-A2 positive recipient who received a HLA-A2 negative liver graft.
Additionally, four grafts were of female donors transplanted in male
recipients. Median time until re-transplantation was 167 days. In all
grafts, extensive repopulation of hepatocytes and cholangiocytes by
recipient cells was observed. These results were confirmed by XY-FISH
analysis. The repopulation of hepatocytes was time dependent. A
significant difference was observed between early and late retransplantations (<180 days mean 8.3% ± SD 6.4 vs. 31.8% ± 23.5 > 365;
p = 0.03). In contrast, the percentage of recipient derived cholangiocytes in the same grafts was not time-dependent (10.8% ± 12.9 vs. 8.5%
± 8.5; p = 0.75). No clear differences in hepatocyte repopulation was
observed between NAS and the non-NAS group (11.8% ± 9.6 vs. 26.0% ±
27.2; p = 0.38) though there was a trend toward more cholangiocyte
repopulation in the NAS livers (13.8% ± 12.7 vs. 3.5% ± 4.4 p = 0.054).
Conclusions: Extensive epithelial chimerism occurs after liver
transplantation. The kinetics of hepatocyte and cholangiocyte
chimerism is significantly different, suggesting distinct underlying
regenerative mechanisms.
THU-472
Approaches to fabricate practical recellularized liver graft using
primary liver cells-our seeding method for optimal distribution of
parenchymal and endothelial cells
H. Kojima1, K. Yasuchika1, K. Fukumitsu1, T. Ishii1, S. Ogiso1,
Y. Miyauchi1, R. Yamaoka1, T. Kawai1, H. Katayama1, E. Yoshitoshi1,
S. Kita1, K. Yasuda1, N. Sasaki1, J. Komori1, S. Uemoto1. 1Department of
Surgery, Graduate School of Medicine, Kyoto University, Kyoto, Japan
E-mail: kozi1103@msn.com
Background and Aims: Technology for tissue decellularization can
be one of the approaches to fabricate functional organ graft in vivo.
The parenchyma, and also non-parenchyma including vasculature
must be reestablished for organized liver regeneration, however,
there was no study so far to achieve recellularized liver grafts that
could be put to practical use in vivo. Inappropriate cell distribution,
insufficient liver function, and coagulation with blood perfusion in
the recellularized liver were tasks to be resolved for practical use. The
present study provided seeding method for optimal distribution of
parenchymal and endothelial cells, and evaluated potentialities of
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liver sinusoidal endothelial cells (LSECs) as a cell source to fabricate
vasculature intending to produce practical liver graft.
Methods: The Lewis male rat livers were used for generating the
whole-organ decellularized scaffolds and cell isolation. Isolated
primary hepatocytes and LSECs were recellularized via bile duct
and portal vein, respectively, and co-cultured for 1 week. Histological
study was performed to evaluate the cell distribution and function in
recellularized liver. Protein secretion in the medium was measured to
investigate the influence of LSECs on hepatocyte function in the
engineered liver graft. In addition, we put the fabricated liver into the
extracorporeal perfusion system using an alive Lewis rat to evaluate
the anticoagulation ability of LSECs under blood perfusion.
Results: Biliary Duct-seeding (BD-seeding) provided appropriate
distribution of hepatocytes into the parenchymal space without
intra-portal thrombosis and LSECs were lined the portal vein by
Portal Vein-seeding (PV-seeding) with identification of specific
endothelial marker (SE-1) expression. Albumin and urea secretion
were significantly higher in hepatocytes and LSECs co-seeded group
than in hepatocytes alone seeded group. Platelet deposition
evaluated by measuring fluorescent intensity of αIIb+ was significantly decreased in hepatocytes and LSECs co-seeded group.
Conclusions: Our seeding method might be optimal method for liver
fabrication of parenchymal and vascular structure according to 3dimentional structure on decellularized liver. LSECs could be considered as a cell source for reendothelialization, maintaining the function
of hepatocyte as well as preventing coagulation with blood perfusion in
engineered liver grafts. Further study is needed to investigate our
fabricated liver graft could support liver function in vivo.
THU-473
Human leukocyte antigen matching in living donor liver
transplantation: does it affects the outcome?
M. Montasser1, M. El Meteini2, I. Montasser1, H. Talkhan3, M. Salah1,
E. Allam1, H. Dabbous1, H. Ebada1, M. Sakr1 and Ain Shams Center for
Organ Transplantation (ASCOT). 1Tropical Medicine Department;
2
Hepatobiliary Surgery and Liver Transplantation; 3Clinical Pathology
Department, Ain Shams University, Cairo, Egypt
E-mail: Imanfawzy2@gmail.com
Background and Aims: The importance of HLA matching in liver
transplantation is controversial. Prospective matching of HLA is not
routinely performed before transplantation. A number of studies
show an adverse dualistic effect of HLA matching, amely that on the
one hand HLA matching reduces the frequency of rejection and on the
other hand it may enhance recurrent underlying diseases like
hepatitis C.
Aim: To assess HLA compatibility, HLA antibodies and cross matching
in living related liver transplantation recipients and their relation to
acute rejection, CMV infection, and recurrence of HCV.
Methods: This was a prospective cohort study conducted on 24
patients who had LDLT at Ain Shams Center for Organ Transplantation
(ASCOT) during 2015, HLA was performed by A SSP-PCR (sequencespecific- primer). HLA-A, HLA- B, and HLA-DR loci were examined
and used to calculate mismatch scores. Each patient was assigned an
overall total score depending on the total number of mismatches at
the 3 loci, ranging from 0 (no mismatches at any loci) to 6
(mismatches at all loci). Complement-dependent cytotoxicity cross
matching was used at 4°C and 37°C. The post transplantation
incidence of acute rejection, recurrence of hepatitis C virus (HCV)
infection and CMV infection as outcome parameters were recorded.
Results: The majority of patient have half mismatch at each locus with
50% for both HLA A and B and 70.83% for DR,The mean number of total
HLA mismatches between donor and recipient was 2.25 ± 1.45.
Impact of HLA Mismatch on LDLT outcomes: Nine patients (37.5%)
developed recurrent HCV infection, five patients (20.8%)suffered from
CMV infection. Nither HCV recurrence rate or CMV infection was
affected by the type of HLA-A, B HLA-DR mismatch and by total HLA
matching. Three patients (13%) suffered form an episode of acute
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rejection; the incidence of acute rejection was not affected by of HLAB and HLA-DR, and total HLA mismatch, in contrast to HLA-A
mismatch which showed significant relation to acute rejection (P
value = 0.028).
So as Complement-dependent cytotoxicity cross matching between
donor and recipient showed no effect on recurrence of HCV infection,
CMV infection, and episodes of acute rejection.
Conclusions: Mismatching of total HLA or HLA-A, HLA-B, and HLADR loci and positive crossmatch had no significant impact on
recurrence of HCV infection post transplantation, the incidence of
acute rejection or CMV infection and it shouldn’t be routinely used
prior to LDLT or as a cause of donor rejection.
THU-474
Bile duct strictures after liver transplantation are associated with
a donor glypican-6 polymorphism linked to the biliary stem cell
niche
J.W. Selten1, F.J. Roos1, C.J. Verhoeven1, H.J. Metselaar2, J.N. IJzermans1,
L.J. van der Laan1. 1Surgery; 2Gastroenterology and Hepatology, Erasmus
MC, Rotterdam, The Netherlands
E-mail: j.selten@erasmusmc.nl
Background and Aims: Bile duct strictures (ischemia type biliary
lesions and anastomotic strictures) are one of the most common
complications after liver transplantation, with an incidence of
approximately 30%. The origin of these strictures seems multifactorial, but damage to bile duct stem cell niche is found to play an
important role. Glypican-6 (GPC-6) has recently been identified as an
stem cell niche factor important for stimulation of the Wnt-signaling
pathway and linked to primary sclerosing cholangitis (PSC). However,
the role of GPC-6 in bile duct strictures post transplantation has not
been established.
Methods: A retrospective PCR-based SNP analysis was performed for
GPC-6 status of liver donors and recipients transplanted between
1989 and 2010. PSC recipients were excluded from analysis.
Results: Overall, GPC-6 status could be identified in 309 recipients,
241 donors and 201 paired donor-recipient combinations. Of the 309
transplantation recipients, biliary strictures occurred in 87 grafts
(37.2%). Distribution of the GPC-6 polymorphism did not differ
between the recipient (AA (n = 40) vs. AG/GG (n = 269)) and donor
(AA (n = 40) vs. AG/GG (n = 201)) ( p = 0.818). Donor GPC-6 AA
genotype was associated with the development of biliary strictures
( p = 0.024). Multivariate analysis with other known risk factors for
bile duct strictures showed GPC-6 AA genotype as an independent
risk factor for biliary strictures ( p = 0.050).
Conclusions: Donor GPC-6 AA genotype is an independent risk factor
for the development of bile duct strictures after liver transplantation
in non-PSC recipients. The exact relationship of GPC-6 and bile duct
injury may be based on decreased Wnt-activation of epithelial stem
cells in the peribiliary glands or other stem cell niches. Investigation
of the role of GPC-6 genotypes in Wnt-activation is currently on going
in organoid cultures of biliary stem cells.

Liver tumours: Clinical (epidemiology,
diagnosis) and management
THU-067
Correlation of efficacy and safety outcomes with regorafenib
exposure in patients with hepatocellular carcinoma
A. Cleton1, K. Graudenz1, F. Huang2, S. Fiala-Buskies3, B. Ploeger1,
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Background and Aims: In the phase 3 RESORCE trial, regorafenib
(REG) improved overall survival (OS) vs placebo in patients with
hepatocellular carcinoma (HCC) who progressed on sorafenib (HR
0.63; 95% CI 0.50, 0.79; P < 0.001). This exploratory analysis evaluated
the relationship between efficacy and safety outcomes and REG and
free aggregate exposure in RESORCE.
Methods: Average REG exposure estimates were derived from
population pharmacokinetic analyses for Cycle 1 and Cycles 1 plus
2. Patients were assigned to 3 exposure groups by quartile: low (1st
quartile), medium (2nd + 3rd quartiles), high (4th quartile). Average
exposure parameters were calculated for REG ( parent compound
only) and free aggregate (sum of REG and its metabolites, M-2 and M5, corrected for molecular weight and unbound fraction). The
relationship between exposure and OS or selected safety parameters
was analyzed by descriptive statistics.
Results: Demographics and baseline characteristics were similar
across the 3 exposure groups. Geometric mean exposures in Cycle 1
and Cycles 1 plus 2 for REG were 1867 and 1496 ng/mL, respectively
(geometric CVs 43.8% and 45.1%) and for free aggregate were 24.6 and
19.6 nmol/L (geometric CVs 48.1% and 50.6%). There was a trend for a
difference in OS between the exposure groups, with the lowest
median OS in the low exposure groups (REG [95% CI]: 260 days [194,
331]). OS was 374 days (272, 451) for the medium REG and 472 days
(341, 655) for the high REG group. However, the median OS in all REG
and all free aggregate exposure groups was prolonged in comparison
to placebo in RESORCE (237 days [192, 269]). No obvious correlation
between selected treatment-emergent adverse events (TEAEs; all
grade and grade ≥3) and exposure to REG and free aggregate was
observed. Low exposure groups experienced more TEAEs during the
first cycle which resulted in dose modifications (low exposure group
36.1% vs 20.9% and 14.5% in medium and high exposure groups,
respectively). A similar trend was observed for dose modifications
during the whole treatment period.
Conclusions: A trend for shorter median OS in the low REG exposure
group was observed but there was no difference for the medium/high
exposure groups. No consistent, relevant relationship between
exposure to REG and relevant safety variables explored in this
analysis was observed. More frequent dose modifications were
associated with lower exposure. The analyses support the use of
the approved dose of REG 160 mg QD in early treatment cycles
in HCC.
THU-068
Trunk and branch drivers in hepatocellular carcinoma: impact of
molecular heterogeneity
A. Moeini1,2, D. Sia1, A.N. Harrington1,3, S. Torrecilla1,2, Z. Zhang4,
G. Camprecios1, S. Toffanin1, M.I. Fiel1, K. Hao4, M. Higuera1,
L. Cabellos2, H. Cornella2, M. Mahajan1, Y. Hoshida1, A. Villanueva1,
S. Florman1, M.E. Schwartz1, J.M. Llovet1,2,5. 1Mount Sinai Liver Cancer
Program (Divisions of Liver Diseases, Department of Medicine,
Department of Pathology, Recanati Miller Transplantation Institute),
Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai,
New York, United States; 2Liver Cancer Translational Research
̀ iques
Laboratory, BCLC Group, Liver Unit, Institut d’Investigacions Biomed
August Pi i Sunyer (IDIBAPS), Hospital Clínic, CIBERehd, Universitat de
Barcelona, Barcelona, Spain; 3Department of Surgery, Residency
Program, Mount Sinai St Lukes/Roosevelt Hospital; 4Icahn Institute for
Genomics and Multiscale Biology, Icahn School of Medicine at Mount
Sinai, New York, United States; 5Institució Catalana de Recerca i Estudis
Avançats, Barcelona, Spain
E-mail: amoeini@clinic.ub.es
Background and Aims: Molecular heterogeneity occurs in
Hepatocellular carcinoma (HCC), but its implications in clinical
decision-making are unknown. Trunk alterations arise at early
stages and are shared by all malignant cells while branch mutations
occur in subclonal cells. We characterized genomic heterogeneity by

defining trunk and branch driver alterations at early stages and
defining intra- and inter-tumor diversity.
Methods: A total of 153 samples representing the multiple step HCC
process were analyzed by deep targeted-sequencing, transcriptome
and SNP arrays. Genes mutated in early lesions [39 dysplastic nodules
and 54 early HCCs (eHCC), defined as <2 cm, without satellites or
vascular invasion] were defined as trunk genes. Candidate trunk
genes were further explored in two additional cohorts: (a) intratumor heterogeneity cohort: 42 tumor regions of 21 tumors >4 cm (2
regions/tumor); and (2) inter-tumor heterogeneity cohort: 39 tumors
from 17 patients with multinodular lesions (2–3 nodules/patient). In
the inter-tumor heterogeneity cohort, the similarity of the CNVprofile was used to classify them as clonal (intra-hepatic metastasis)
or non-clonal (synchronic tumors).
Results: A total of 46 mutations were identified in the cohort of early
lesions. eHCCs compared with dysplastic nodules, presented a higher
number of mutations (1.1 vs 0.5 mutations/patient, p = 0.03) and CNV
aberrations (8% vs 0.6% of aberrant chromosomal arms, p < 0.0003).
Overall, 72% (23/32) eHCCs presented at least 1 trunk mutation, being
TERT, TP53 and CTNNB1 the most frequent (21/23, 91%). In the intratumor heterogeneity cohort, 81% (17/21) tumors shared at least 1
mutation between different tumor regions (trunk drivers), such as
TERT, TP53 and/or CTNNB1. Regarding inter-tumor heterogeneity, 6/17
(35%) of patients harbored clonal tumors according to their CNV
profiles. Clonality classification was further confirmed by gene
expression-based hierarchical clustering. 82% (9/11) of the sequenced
clonal tumors shared TERT, TP53 and/or CTNNB1 as trunk alterations.
In contrast, no trunk mutations were shared across non-clonal
tumors.
Conclusions: Trunk drivers mutated in early HCC tumors (TERT, TP53
and CTNNB1) remained as trunk aberrations across different regions
of the same tumor and between primary and metastatic nodules in
>80% of cases. These early mutations can be captured with single
biopsies and could represent ideal therapeutic targets in the future.
THU-069
The systemic inflammatory response is a prognostic marker in
human immunodeficiency virus-infected patients with
hepatocellular carcinoma
D.J. Pinato1, M. Merli2, A.D. Pria3, S. Jamshaid1, K. Parker3, N. Pagani3,
H. Hasson2, C. Uberti-Foppa2, E. Messina2, R. Sharma1, M. Nelson4,
M. Bower3 and Imperial College Liver Cancer Study Group. 1Surgery
and Cancer, Imperial College London, London, United Kingdom;
2
Infectious Diseases, IRCCS Ospedale San Raffaele, Milano, Italy;
3
National Centre for HIV Malignancy, Chelsea and Westminster NHS
Trust, London, United Kingdom; 4National Centre for HIV Malignancy,
Chelsea and Westminster NHS Trust, London, Italy
E-mail: david.pinato09@imperial.ac.uk
Background and Aims: Hepatocellular carcinoma (HCC) is increasingly prevalent in people living with human immunodeficiency virus
(HIV), especially in the context of concurrent hepatitis. Systemic
inflammation is a prognostic factor independent of Barcelona Clinic
Liver Cancer (BCLC) stage and Child-Pugh (CP) class in HCC. However
there is no documented role of its clinical value in cases associated
with HIV infection.
Methods: From a large, prospectively maintained database of 602
non-AIDS defining cancer (NADCs) treated at the National Centre for
HIV Oncology (London, UK), we selected all patients with HCC,
diagnosed between 2001 and 2014 (n = 21) and combined them with
an independent dataset from San Raffaele Hospital, Milan, Italy (n =
38). We investigated the prognostic role of a panel of inflammatory
markers including neutrophil-lymphocyte (NLR) and plateletlymphocyte ratio (PLR), Inflammation-based Index (IBI) and
Systemic Immune Inflammation (SII) score using uni- and multivariable overall survival (OS) analyses.
Results: 59 consecutive cases were included (92% men, median age
52, range 36–71), CP A 69%, early/intermediate BCLC stage 66%. Most
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prevalent aetiologies were HCV (69%) and HBV (32%). At HCC
diagnosis median latency from HIV diagnosis was 22 years, with
median CD4 count of 390 (range 56–1166) and undetectable HIV RNA
in 75%. Median OS was 22 months. On univariate analysis NLR ( p <
0.001), PLR ( p = 0.03) but not SII nor IBI emerged as predictors of OS
together with BCLC stage, CP ( p < 0.001), and alfafetoprotein
>400 ng/ml ( p = 0.002). Patients with NLR > 5 (n = 6, 10%) had a
median OS of 1 month compared to 15 of the NLR <5 group (n = 51,
90%, HR 7.3, 95% CI 2.8–19). The independent prognostic power of the
NLR ( p = 0.002) was confirmed in a multivariate Cox regression
model adjusted for BCLC, CP and AFP > 400. High NLR values were
associated with advanced BCLC stage ( p = 0.003), poorer performance status ( p < 0.001) and higher proportion of portal vein
thrombosis ( p < 0.001) but not with HIV RNA or CD4 counts.

Conclusions: Systemic activation of a pro-inflammatory response as
measured by the NLR is an independent prognostic domain for
survival of HIV patients with HCC. An elevated NLR is associated with
adverse pathological features of malignancy but not of the co-existing
HIV infection suggesting a tumour-promoting role of the innate
immune response that warrants further evaluation in mechanistic
studies.
THU-070
Rising incidence of hepatocellular carcinoma in a Spanish health
area between 2008 and 2016
A. Lue1,2, S. Lorente2, E. Martinez2, J. Nerin2, E. Solanas1,3, T. Serrano2.
1
Aragon Health Research Institute (IIS Aragon); 2Gastroenterology and
Liver Unit, Hospital Clinico Universitario Lozano Blesa; 3University of
Zaragoza, Zaragoza, Spain
E-mail: Alberto.lue@hotmail.com
Background and Aims: Hepatocellular carcinoma (HCC) is the first
leading cause of death in cirrhotic patients and the third cause of
cancer-related deaths worldwide. In our Health Area epidemiological
data are derived exclusively from mortality registry and its trend in
time is unknown. Our aim is to evaluate the incidence rate of HCC in
our Health Area and its trend over time.
Methods: 202 consecutive new cases of HCC from the population of
the Zaragoza III Health Area, Spain, were included in a well
maintained registry from January of 2008 to Octuber of 2016. Age
standardized incidence rate (ASIR) ( per 100.000 persons/year) were
calculated using the direct method with 18 groups of 5-years age
groups (0–4, 5–9,…, over 85 years) for the whole population and for
each sex separately. Data for each age group were obtained from
database of Biostatistics Service of the Government of Aragon.
Incidence rate were standardized to the European standard population. Clinical, analytical and tumoral features were measured. To
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evaluate trend over time patient were divided in two groups
depending on they have been diagnosed before or after January 1,
2012.
Results: HCC were diagnosed more frequently in men (80.2%) at a
median age of 63 (55–72) years. Cirrhosis was diagnosed in 92.6% of
patients. Chronic HCV infection (45.5%), alcohol (40.1%) and chronic
HBV infection (12.4%) were the commonest etiologies. One hundred
twenty three (60.9%) patients were diagnosed after January 1, 2012.
Considering the whole cohort, HCC ASIR has significantly increased
( p < 0.0001) in the time period 2012–2016 (6.95; 95%CI: 6.44–7.49)
compared to the period 2008–2011 (5.35; 95%CI: 4.91–5.82). In
males, HCC ASIR was significantly higher ( p < 0.0001) in the 2012–
2016 group (12.01; 95%CI: 11.34–12.7) compared to the 2008–2011
group (8.38; IC 95%: 7.82–8.97). In females no differences were
observed ( p = 0.059) in HCC ASIR in the period 2012–2016 (1.95; 95%
CI: 1.68–2.24) compared to the period 2008–2011 (2.34; 95%CI: 2.05–
2.66). Between 2012 and 2016 the percentage of patients with alcohol
related cirrhosis (48.8% vs 26.6%; p = 0.002) and patient who met
Milan Criteria at diagnosis (52.1% vs 30.8%; p = 0.003) have
significantly increased compared to 2008–2011.
Conclusions: In the last years HCC incidence has increased significantly
in the Zaragoza III Health Area, Spain. HCC incidence has grown
specially in males and in alcohol related cirrhosis. In addition an
increased rate of patients diagnosed at earlier stages has been observed.
THU-071
Laparoscopic ablation for hepatocellular carcinoma: proposal of a
6-months mortality score for patient selection based on more
than 1000 procedures
A. Bertacco1, A. Marchini1, A. Vitale1, F. D’Amico1, E. Gringeri1, D. Neri1,
D. Bassi1, G. Zanus1, C. Aliberti2, U. Cillo1. 1Department of Surgery,
Oncology and Gastroenterology, Hepatobiliary Surgery and Liver
Transplantation; 2Oncology Radiodiagnostics, Oncology Institute of
Veneto, Institute for the Research and Treatment of Cancer (IRCCS),
Padova University, Padova, Italy
E-mail: bertaccoale@gmail.com
Background and Aims: Trans-arterial-chemoembolization is the
only therapeutic option for patients unsuitable for liver resection or
percutaneous ablation according to international guidelines. The aim
of our study was to evaluate safety and efficacy of video-laparoscopic
(VLS) ablation as a therapeutic option for these HCC patients and to
define an early mortality predictor score to help clinicians in patient
selection.
Methods: We collected patients with HCC who were unsuitable for
liver resection and/or percutaneous ablation and who underwent VLS
ablation (microwave, or radiofrequency) in the period 2004–2015.
Early mortality (6-months) was the primary endpoint; perioperative
morbidity and long term survival were secondary endpoints.
Results: 1091 procedures in 903 patients (median age, 64 years) were
performed following a liberal selection policy (child B-C 35%; BCLC BC-D 38%). We had not perioperative mortality but 6-months mortality
was 10.5%. The overall morbidity was 33.6% with a median length of
hospital stay of 2 days. Independent predictors of 6-months mortality
resulted both variables related to liver function (Child Pugh, Portal
Hypertension, ascites, sodium, performance status) and to tumor
aggressiveness (Milan criteria, alpha-fetoprotein). A simple userfriendly score based on these 7 variables (score from 0 to 7)
performed as an accurate predictor of 6-months mortality (area
under ROC curve = 0.78). A cut-off of 4 proved to be a good tool for
patient selection (6 months mortality <10%) and for identifying
patients with optimal long-term survival (median survival 53 vs. 14
months, p < 0.0001).
Conclusions: VLS ablation seems to be a safe and effective treatment
in patients who are ineligible for liver resection and/or percutaneous
ablation. We proposed a simple score to help clinicians in selecting
patients for this procedure to obtain a curative long term survival
profile.
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THU-072
Pancreatic insufficiency related to hepatocellular carcinoma
treatment: early detection and treatment improves therapeutic
adherence
A. Diaz-Gonzalez1, A. Darnell2, J. Rimola3, E. Belmonte3, B. Loreto4,
L. Neus1, A. Forner1, G. Iserte1, C. Ayuso3, F. Feu5, J. Bruix1, M. Reig1.
1
Liver Unit, Hospital clínic of Barcelona. IDIBAPS. CIBERehd; 2Radiology,
Hospital Clínic of Barcelona. IDIBAPS. CIBERehd; 3Radiology, Hospital
Clínic of Barcelona. IDIBAPS. CIBERehd; 4Liver Unit, IDIBAPS. CIBERehd;
5
Gastroenterology, Hospital clínic of Barcelona, Barcelona, Spain
E-mail: diazgonz@clinic.ub.es
Background and Aims: The most frequent sorafenib-related adverse
events are dermatologic reaction, diarrhea and hypophosphatemia
but weight-loss appears in about 9% of patients. The physiopathological mechanism of them is unknown but hypophosphatemia,
diarrhea and weight-loss may be secondary to malabsorption (MA).
Aim: To describe MA incidence in hepatocellular carcinoma patients
treated with sorafenib treatment.
Methods: From 2014 to 2016, we prospectively evaluate MA (upper
endoscopy, colonoscopy, enteral-CT, fecal elastase, xylose, celiac
disease tests, stool culture and C. Difficile toxine detection, serological
and urinary parameters for the diagnosis of hyperparathyroidism and
Vitamin D deficiency) in all patients who developed chronic diarrhea
(diminution of stool consistency lasting at least 4 weeks) or presented
at least 10% of total body weight lost without concurrent radiological
progression.
Results: 190 patients were treated during the study, 21 of them (11%)
were included in this analysis (85.7% male, Child-Pugh-A 81.5%, 47.6%
BCLC-C). The most frequent etiology was HCV (52.4%), followed by
alcohol (23.8%). The median treatment duration, time on sorafenib
when MA studies were carried on and overall survival were 12.7, 5.9
and 30.1 months, respectively. Eleven out of 21 patients had at least
one sorafenib dose modification for diarrhea or weight-loss. 10/21
patients were diagnosed of hyperparathyroidism secondary to
vitamin D deficiency (HSVD) and 8/21 patients (38.1%) were
diagnosed of exocrine pancreatic insufficiency using fecal elastase.
Only four patients presented concomitantly pancreatic insufficiency
and HPTS. In 5 patients with pancreatic insufficiency, pancreatin
supplementation was administered (2 patients re-started sorafenib
and are on treatment without MA recurrence; 2 recovered from MA
after discontinuation of sorafenib and were included in second line
trials and the last-one discontinued sorafenib because of severe
pancreatic insufficiency and deceased three months after sorafenib
suspension).
Conclusions: Around 10% of patients receiving Sorafenib have
diarrhea or weigh lost with a possible malabsorption syndrome that
may be related to a variable degree of exocrine pancreatic insufficiency. Early detection and treatment will contribute to a better
tolerance and treatment adherence, fact that goes along with
maintaining treatment antitumor effect and improving quality of life
of these patients.
THU-073
Mipsagargin, a PSMA-directed prodrug, provides clinical benefit
in patients with advanced sorafenib-refractory hepatocellular
carcinoma
D. Mahalingam1, J. Peguero2, P. Cen3, V. Allgood4, R. Shazer4,
L. Campos5. 1Oncology, University of Texas Health Science Center San
Antonio, San Antonio; 2Oncology, Oncology Consultants Research;
3
University of Texas Health Science Center Houston, Houston; 4Inspyr
Therapeutics, Westlake Village, California; 5Oncology Consultants
Research, Houston, United States
E-mail: mahalingam@uthscsa.edu
Background and Aims: HCC is a highly-vascularized tumor and
tumor angiogenesis is essential to its growth. HCC tumors are
sensitive to therapies targeting the tumor vasculature. PSMA is
expressed on the tumor vasculature of HCC. Mipsagargin (M) is a

derivative of the SERCA pump inhibitor thapsigargin linked to a
masking peptide targeting PSMA. Cytotoxic activity is directed to
PSMA-expressing cells by PSMA-mediated cleavage of the masking
peptide. PSMA-activated, thapsigargin-based pro-drug M disrupts
blood flow in HCC tumors and provide clinical benefit in patients with
advanced, sorafenib-refractory HCC.
Methods: A multicenter, single-arm Phase II study of M was
conducted in patients with advanced sorafenib-refractory HCC. M
was administered intravenously on Days 1, 2 and 3 of a 28-day cycle
until disease progression or unacceptable toxicity. The primary
objective was to evaluate TTP. Secondary objectives were tumor
response rate, PFS and OS. Consenting patients underwent evaluation
of HCC tumor blood flow via dynamic contrast enhanced MRI before
treatment and after treatment in Cycle 2. Blood flow metrics were
descriptively represented by quantitation of Ktrans and evidence of
decreased arterial phase hyper-enhancement.
Results: 25 patients were enrolled to the study; 19 patients
completed at least two cycles of treatment and underwent posttreatment objective disease assessment, thereby comprising the
efficacy evaluable (EE) population. RECIST defined objective
responses were not observed in this study. However, among the 19
evaluable for response, 8 (42%) patients experienced some degree of
tumor volume reduction and 12 (63%) patients had SD. Median TTP in
the EE population was 4.5 months and median PFS was 4.3 months.
With a range of 74–421 days, median OS was 6.8 months. Blood flow
metrics were assessed in 11 lesions from 5 patients. All lesions
demonstrated a reduction in Ktrans, with an average 52% reduction
(range 13–90%).
Conclusions: Despite the advanced stage of disease of the enrolled
patient population, 63% of EE patients experienced disease stabilization. The median TTP of 4.5 months was statistically significantly
greater ( p < 0.001) than the historic median TTP of 2.1 months. Blood
flow in HCC lesions and in metastatic sites was reduced by
approximately half within 2 cycles of M exposure. Taken together,
the observation of disease stabilization, decreased tumor blood flow
and prolonged TTP demonstrate that M may have clinical activity in
patients with advanced, refractory HCC.
THU-074
Serum extracellular vesicles contain protein biomarkers for
primary sclerosing cholangitis and cholangiocarcinoma
A. Arbelaiz1,2,3, M. Azkargorta4,5, Á. Santos-Laso1,2,6,
M.J. Perugorria1,3,5,7, O. Erice1,2,3, E. Gonzalez8, A. Lapitz2,3,6,
L. Izquierdo1,3, P. Olaizola1,2,3, P.Y. Lee1,3, A. Arregi1,2,3,
R. Jimenez-Aguero1,2,3, A. Lacasta1,3, C. Ibarra9, A. Sánchez-Campos9,
J.P. Jimeno10, M. Krawczyk11,12, F. Lammert11, M. Marzioni13,
R. Macias5,14, J.J. Marín5,14, T. Patel15, G. Gores16, I. Martinez17,
F. Elortza5,18, J.M. Falcón-Pérez5,7,8, L. Bujanda2,3,5,19,
J.M. Banales2,3,5,7,19. 1Department of Liver and Gastrointestinal Diseases,
Biodonostia Health Research Institute; 2University of the Basque Country
(UPV/EHU); 3Donostia University Hospital, San Sebastian; 4Proteomics
Platform, CIC bioGUNE, Derio; 5National Institute for the Study of Liver
and Gastrointestinal Diseases (CIBERehd), Carlos III National Institute of
Health, Madrid; 6Department of Liver and Gastrointestinal Diseases,
Donostia University Hospital, San Sebastian; 7IKERBASQUE, Basque
Foundation for Science, Bilbao; 8Metabolomics Unit, CIC bioGUNE, Derio;
9
Universitary Hospital of Cruces, Bilbao; 10“Complejo Hospitalario de
Navarra”, Pamplona, Spain; 11Department of Medicine II, Saarland
University Medical Center, Saarland University, Homburg, Germany;
12
Laboratory of Metabolic Liver Diseases, Department of General,
Transplant and Liver Surgery, Medical University of Warsaw, Varsaw,
Poland; 13Department of Gastroenterology, “Università Politecnica delle
Marche”, Ancona, Italy; 14Experimental Hepatology and Drug Targeting
(HEVEFARM), Biomedical Research Institute of Salamanca (IBSAL),
University of Salamanca, Salamanca, Spain; 15Department of Cancer
Biology, Mayo Clinic Jacksonville, Florida; 16Division of Gastroenterology
and Hepatology, Mayo Clinic, Rochester, United States; 17OWL
Metabolomics; 18Proteomics Platform, Carlos III National Institute of
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Biodonostia Health Research Institute, San Sebastian, Spain
E-mail: ander.arbelaiz@biodonostia.org
Background and Aims: Cholangiocarcinoma (CCA) includes a
heterogeneous group of biliary cancers with poor prognosis.
Several conditions such as primary sclerosing cholangitis (PSC) are
risk factors. Accurate non-invasive biomarkers for CCA or PSC are not
available. In the last years, extracellular vesicles (EV) have emerged as
an important tool in the search of biomarkers for different disorders
as well as pathogenic players involved in disease development and
progression. In this study, we investigate the potential role of serum
EV as carriers of protein biomarkers for PSC and CCA, as well as
oncogenic proteins that might be involved in tumor growth and
dissemination.
Methods: Serum EV were isolated from CCA (n = 13) or PSC (n = 9)
patients and healthy individuals (n = 10) using well-established
ultracentrifugation/filtration methods. In addition, EV were isolated
from the culture medium of normal human cholangiocytes (NHC),
SV-40 immortalized human cholangiocytes (H69) and two CCA
human cell lines (i.e. EGI1 and TFK1). The characterization of EV was
performed by transmission electron microscopy (TEM), nanoparticle
tracking analysis (NTA) and immunoblot. The proteome of EV was
determined by mass spectrometry-based proteomics.
Results: Using NTA, serum EV concentrations were found higher in
CCA and PSC than in controls. Round morphology (by TEM), size
(∼165 nm diameter by NTA) and markers (CD9, CD63 and CD81 by
immunoblot) indicated that most serum EV were exosomes.
Proteome profiles (by mass spectrometry) revealed 128, 121 and 43
proteins differentially expressed in CCA vs. control, PSC vs. control,
and CCA vs. PSC groups, respectively. These proteins showed high
diagnostic values [maximum of 92.3% sensitivity (SEN), 90.0%
specificity (SPE) and an area under the ROC curves (AUC) of 0.983
for CCA vs. control, 100% SEN, 90.0% SPE and AUC of 0.967 for PSC vs.
control, and 83.3% SEN, 88.9% SPE and AUC of 0.898 for CCA vs. PSC].
The proteomic analysis of EV isolated from CCA human cells in vitro
revealed higher abundance of oncogenic proteins compared to EV
released by NHC. Orthotopic implant of CCA human cells in the liver
of immunodeficient mice resulted in the release of EV containing
some similar human oncogenic proteins into the serum.
Conclusions: Novel proteomic signatures found in serum EV of CCA
and PSC patients show potential usefulness as diagnostic and
prognostic tools. CCA-derived EV contain increased concentration
of oncogenic proteins that might participate in tumor progression.
THU-075
Albumin-Bilirubin grade based novel risk prediction model for
patients with hepatocellular carcinoma undergoing
chemoembolization
D.H. Sinn1, B.G. Song1, W. Kang1, G.-Y. Gwak1, Y.-H. Paik1, J.H. Lee1,
K.C. Koh1, S.W. Paik1, M.S. Choi1. 1Samsung Medical Center, Seoul,
South Korea
E-mail: sinndhn@hanmail.net
Background and Aims: Recently, albumin-bilirubin (ALBI) grade was
suggested as a better surrogate for liver function than Child Pugh (CP)
class as a predictor of survival for patients with hepatocellular
carcinoma (HCC). We developed and validated a novel risk prediction
model integrating ALBI grade for patients with HCC undergoing
transcatheter arterial chemoembolization (TACE).
Methods: A retrospective cohort of HCC patients who received TACE
as the first-line therapy between January 2007 and December 2012 at
Samsung Medical Center, Seoul, Korea [age: 62.7 ± 10.6, men = 757
(79.6%), median 3.1 years of follow-up (range: 0.1–8.8 years)] were
analyzed. Study population was randomly assigned into training (n =
476) and validation (n = 475) sets. From a multivariate Cox-regression
model for overall survival, five objective variables (ALBI grade, BCLC
stage, Response after the first TACE session, Alpha-fetoprotein, Sex;
the ABRAS model) were developed and scored to generate a 8-point
S208

risk prediction model. The prognostic performance was assessed in
the validation set.
Results: ALBI grade could stratify patient overall survival within the
same CP class. The time-dependent area under receiver-operating
characteristics curves (AUROCs) for overall survival at 1-, 3- and 5years were 0.776, 0.734 and 0.746 in the training set, and were 0.783,
0.708 and 0.715 in the validation set, respectively. According to the
risk score, patients were stratified into three groups; low (score 0–2),
intermediate (score 3–4) and high risk (score 5–8). The overall
survival was significantly different without overlap between three
groups (the 3-years survival rate: 71%, 36%, and 5% in the training set,
and 69%, 41% and 6%, in the validation set, respectively, p < 0.001).
Second TACE in high risk group was not associated with better overall
survival.
Conclusions: ABRAS model was useful in estimating prognosis for
patients who underwent TACE, and can be useful to guide further
treatment strategy after first TACE.
THU-076
CEUS LI-RADS are effective in predicting the risk hepatocellular
carcinoma of liver nodules
E. Terzi1, L. De Bonis2, S. Leoni1, F. Benevento1, A. Granito1, F. Tovoli1,
P. Pini1, L. Bolondi1, F. Piscaglia1. 1Department of Digestive Disease and
Internal Medicine; 2Digestive Disease and Internal Medicine,
Sant’Orsola-Malpighi Hospital, Bologna, Italy
E-mail: eleonora_terzi@yahoo.it
Background and Aims: The recently released scheme of American
College of Radiology (ACR) – Liver Imaging Reporting and Data
System (LI-RADS) for CEUS is an algorithm that, on the basis of CEUS
patterns categorizes patients in different classes of risk of having an
HCC (HepatoCellular Carcinoma), and accounts for the characteristics
differentiating HCC from CC (CholangioCarcinoma), based on timing
and intensity of contrast changes.
The aim of the study was to validate the proposed classes of CEUS LIRADS to stratify patients with different risk of HCC focusing on LR-3
(intermediate probability for HCC), 4 (high probability HCC) and 5
(definitely HCC) and LR-M ( probable malignancy not specific for
HCC), to test the rate of HCC in each class, in order to support decision
making.
Methods: We retrospectively evaluated the CEUS pattern of 146
patients with a total of 350 liver nodules (2005–2015) for all of whom
the diagnostic reference standard had been performed with a time
interval of <12 weeks from CEUS. Wash-out was defined by the lesion
becoming hypo-echoic (loss of contrast uptake) compared to the
surrounding parenchyma in portal-venous phase and classified
“early” if starting before 60 seconds and “marked” when the lesion
became echofree.
A definitive diagnosis of each nodule was made according to
noninvasive criteria reported by AASLD guidelines (with CT and/or
MRI) in the instance of HCC or with histological confirmation when
CT or MRI were not conclusive for HCC. Patients with inconclusive CT/
MRI findings and unsuitable for biopsy or with inconclusive histology
pattern were excluded from the present analysis.
Results: A total 350 consecutive solid nodules were investigated. CC
were 2.2%. The risk of having HCC increases from LR-3 to LR-5
(Table 1). In particular, 45/75 LR-3 nodules (60%) were HCC, 90/102
(88%) LR-4 nodules were HCC and 150/152 LR-5 (99%) were either
HCC (n = 149) or mixed HCC-CC (n = 1) ( p < 0.001). LR-M were 15
nodules (4.3%) of which 6 were HCC, 2 mixed HCC-CC, 7 pure CC. One
case was LR-1 (hemangioma).
Conclusions: CEUS LI-RADS classes are effective in predicting the risk
of HCC in patients with liver nodules, with the LR-5 class definitely
diagnostic for HCC at practically no risk of misdiagnosis for CC. The
present algorithm may be useful for restoring CEUS for the diagnosis
of HCC and for guiding the diagnostic approach of “atypical” nodules,
all of which remain at relatively significant risk of HCC (>50% if LR-3
or LR-4).
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Table 1: Patients’ distribution in CEUS-LI RADS classes LR-3, LR-4
and LR-5.
Arterial phase
hypo/isoenhancement
Dimension
(mm)

<20

No washout LR-3
of any type Hypo-Iso 4
−2 LGD (50%)
−2 HCC (50%)

Late and
mild
washout2

Iso-Iso 38
−8 LRN (21%)
−2 LGD (5%)
−3 HGD (8%)
−25 HCC (66%)
TOTAL 42
27/42 HCC (64%)
LR-3
Hypo-Hypo 4
−2 LRN (50%)
−1 LGD (25%)
−1 HCC (25%)

Arterial phase
hyperenancement1

≥20

<10 ≥10

LR-3
Hypo-Iso 5
−1 LRN (20%)
−2 HGD (40%)
−2 HCC (40%)

0

Iso-Iso 21
−5 LRN (24%)
−1 LGD (5%)
−2 HGD (9%)
−13 HCC (62%)
TOTAL 26 15/26
HCC (58%)
LR-4
Hypo-Hypo 2
−1 LRN (50%)
−1 LGD (50%)

Iso-Hypo 4
Iso-Hypo 10
−1 angioma (25%) −1 LRN (10%)
−3 HCC (75%)
−8 HCC (80%)
−1 CC (10%)
TOTAL
TOTAL
84/8 HCC (50%)
128/12 HCC (67%)

0

LR-4
Hyper-Iso 92
−2 angioma (2%)
−2 LRN (2%)
−1 LGD (1%)
−4 HGD (5%)
−83 HCC (90%)
Hyper-Hyper 1
−1 HCC (100%)

TOTAL 93
84/93 HCC (90%)
LR-5
Hyper-Ipo 153
−1 LRN (0.5%)
−1 HGD (0.5%)
−150 HCC and 1
HCC-CC (99%)

TOTAL 153
151/153 HCC and
HCC-CC (99%)

1

Arterial phase hyperenhancement whole or in part not rim peripheral
discontinuous globular enhancement
2
Late in onset (≥ 60 s) and mild in degree: in whole or in part with no part
showing early or marked washout
3
Early onset washout (< 60 s) and/or marked (punched out) appearance and/or
arterial phase rim enhancement
Abbreviations. LRN: Large Regenerative Nodule; LGD: Low Grade Dysplasia;
HGD: High Grade Dysplasia; HCC: HepatoCellular Carcinoma;
CC: CholangioCarcinoma; HCC-CC: HepatoCholangiocarcinoma Chi-squared
test: p<0.001

THU-077
Prospective validation of a score to predict hepatocellular
carcinoma in patients with hepatitis C cirrhosis that takes into
account sustained virological response. Influence of direct-acting
antivirals
A. Castaño1, C. Alvarez-Navascues1, C. Rodriguez-Escaja1,
M.A. de Jorge1, E. Rubio1, L. Gonzalez-Dieguez1, M. Varela1,
V. Cadahia1, R. Manuel1. 1Hepatology Unit, HUCA, Oviedo, Spain
E-mail: canavascues99@movistar.es
Background and Aims: A score to predict hepatocellular carcinoma
(HCC) in patients with hepatitis C (HCV) compensated cirrhosis has
been recently developed using 5 variables: age/platelets/GGT/
Alcohol/SVR (ANRS/CO12/CirVir. Hepatology 2016). Training and
validation sets included mainly patients with sustained virological
response (SVR) obtained with IFN.
To analyze the predictive value of the score in a series of patients with
HCV cirrhosis in which most SVR were obtained with DAAs.
Methods: Between Oct/92 and Mar/16, 385 patients with HCV
cirrhosis, Child A/B, were consecutively included in a HCC surveillance program (96 excluded by prior decompensation). Of the 289
analyzed, 71% were males, 94% Child A and 65% infected by GT-1. At
inclusion, 16 patients had SVR (12-IFN/4-DAAs) and 112 achieved it
during follow-up (23-IFN/89-DAAs). As in the original study, patients
with SVR during follow-up were considered before and after SVR for
the corresponding time. Finally, the score was analyzed in 401

patients: 4% age > 50 years(2 pts), 22% excessive alcohol consumption
(1 pts), 40% platelet count 100–150 × 103/mm3 (2 pts), 30% platelet
count <100 × 103/mm3 (3 pts), 61% GGT > UNL (2 pts) and 68% absence
of SVR (3 pts).
Results: During a mean follow-up of 46 ± 54 months, HCC was
diagnosed in 46 patients, with a cumulative probability at 1, 5 and
10 yrs. of 1.7%, 11.4% and 27.2% respectively, and an annual incidence
of 2.9%. According to the score, 14% were in the low risk group (≤3
pts), 48% in the intermediate risk group (4–7 pts) and 38% in the highrisk group (≥8 pts). The probability of developing HCC at 1, 5 and
10 yrs. were 0% in the low risk group, 3%, 6.6% and 15.3% in the
intermediate risk group and 2.2%, 18.8% and 43.4% in the high risk
group (p = 0.001). These figures were virtually identical to those
obtained in the original study. The AUC of the score in predicting the
risk of CHC was 0.69 (0.62–0.76). Among the 126 patients with SVR,
41% were in the low-risk group, 59% in the intermediate risk group
and 1% in the high-risk group. During a mean follow-up of 21 ± 35
months, 4 patients (3%), all in the intermediate risk group, developed
HCC (3-DAAs and 1-IFN).
Conclusions: These results validate in an external cohort the
usefulness of the ANRS/CO12/Cirvir score in predicting the risk of
developing HCC in patients with HCV liver cirrhosis without prior
decompensation. In addition, they demonstrate its usefulness in the
era of DAAs based treatments. SVR obtained with DAAs does not seem
to modify the risk of developing HCC compared which is observed
after IFN therapy, at least in the short term.
THU-078
Serum Markers for early diagnosis of hepatocellular carcinoma in
hepatitis C cirrhotic patients with sustained virological response
to direct-acting antivirals treatment
A. Sangiovanni1, R. D’Ambrosio1, G. Lunghi2, M. Bruccoleri1,
E. Alimenti1, M. Borghi1, R. Perbellini1, A. Aghemo1, M. Iavarone1,
M. Colombo3, P. Lampertico1. 1Division of Gastroenterology and
Hepatology; 2Virology Unit, Fondazione IRCCS Ca” Granda Ospedale
Maggiore Policlinico, Università degli Studi di Milano, Milan; 3Clinical
Transational Hepatology Researc, IRCCS Humanitas Hospital and
University, Rozzano, Italy
E-mail: angelo.sangiovanni@policlinico.mi.it
Background and Aims: Serum markers for the diagnosis of
hepatocellular carcinoma (HCC) were withdrawn from Western
Scientific Societies recommendation because of scanty performance,
however there is no data on sensitivity and specificity and specificity
of tumor markers in hepatitis C (HCV) patients with sustained
virological response (SVR) to direct-acting antivirals (DAA) treatment. Aim of this study is to define the changes of serum values of
AFP, PIVKA, SCCA-IgM after DAA treatment and to define their
diagnostic performance for the diagnosis of HCC in HCV cirrhotic
patients with SVR.
Methods: we enrolled 22 HCC patients and 66 sex and aged matched
cirrhotic patients with no history of HCC, all of them with SVR12 after
DAA treatment. AFP (Fujrebio), PIVKA (Fujrebio), and SCCA IgM
(Xeptagen) were tested at HCC diagnosis in HCC patients and at
starting DAA and of SVR 12 in cirrhotic patients.
Results: After DAA treatment AFP median value significantly falls
from 16 to 7 ng/ml ( p < 0.0001), while PIVKA and SCCA-IgM
remained unchanged (36 vs 38 mAU/ml, p = 0.96 and 127 vs 122 U/
mL, p = 0.06, respectively). AFP was significantly lower in cirrhotic
patients on SVR12 than in HCC patients (7 vs 12 ng (ml, p < 0.05),
while PIVKA and SCCA-IgM were similar (38 vs 49 mAU/ml, p 0.61
and 122 and 133 U/ml, respectively). Considering a cut-off value of
20 ng ml for AFP, 80 mAU/mL for PIVKA and 156 U/ml for SCCA-IgM,
sensitivity of AFP, PIVKA and SCCA-IgM after DAA treatment were
37%, 41%, 45%, respectively, specificity 98%, 86%, 56%, respectively,
PPV 0.86, 0.5 and 0.4, NPV 0.80, 0.81 and 0.69, diagnostic accuracy
81%, 68%, 52%, respectively.
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Conclusions: AFP, but not PIVKA and SCCA-IgM value significantly
decrease after DAA treatment. Sensitivity of AFP > 20 ng/ml for HCC
diagnosis in cirrhotic patients was nearly absolute after DAA
treatment.
THU-079
Advanced BCLC hepatocellular carcinoma includes a very
heterogeneous patient population treatable with different
therapies and with different prognosis
F. Garuti1, E.G. Giannini2, L. Bucci3, M. Valente3, B. Lenzi3,
F. Trevisani3 and on behalf of Italian Liver Cancer (ITA.LI.CA) Group.
1
Department of Medical and Surgical Sciences, Semeiotica Medica,
Bologna; 2Department of Internal Medicine, University of Genova,
Genova; 3Department of Medical and Surgical Sciences, Semeiotica
Medica, Bologna, Italy
E-mail: franco.trevisani@unibo.it
Background and Aims: The Barcelona Clinic Liver Cancer advanced
stage (BCLC C) of hepatocellular carcinoma (HCC) includes heterogeneous patients. Nevertheless, Sorafenib is the recommended treatment for these patients. This study aimed at investigating: 1. Overall
survival (OS) of BCLC C stage patients sub-classified by some
fundamental clinical features; 2. Treatment distribution; 3. Results
of Sorafenib therapy according to the presence of macro-vascular
invasion (MVI), extra-hepatic spread (EHS) or both (MVI + EHS).
Methods: Retrospective analysis of 837 consecutive patients from the
Italian Liver Cancer database diagnosed with a BCLC C stage HCC from
2008 to 2014. Patients were divided into 5 groups: PS1, 386 (46.1%)
patients with PS 1 alone; PS2,147 (17.6%) patients with PS 2 alone;
MVI, 224 (26.8%) patients with MVI, regardless of PS; EHS, 51 (6.1%)
patients with EHS, regardless of PS; MVI + EHS, 29 (3.5%) patients
with both MVI and EHS, regardless of PS.
Results: Patients with MVI, EHS and MVI + EHS presented with larger
and multifocal/infiltrating/massive HCC and higher alpha-fetoprotein
levels compared to PS1 and PS2 subjects. The longest median OS was
observed in PS1 patients (38.6 months), followed by PS2 subjects
(22.3 months). Median OS was 8.2 months in MVI patients, 11.2
months in EHS subjects, and 3.1 months in MVI + EHS cases. OS
significantly differed among BCLC C subgroups. Median OS was
significantly longer in patients with peripheral MVI ( pMVI) than in
those with central (cMVI) (11.2 vs. 7.1 months). In PS1 patients locoregional therapies prevailed, while in PS2 group best supportive care
(BSC) prevailed. In patients with MVI, EHS and MVI + EHS, Sorafenib
and BSC were the main treatments utilized. Sorafenib allowed to
achieve different OS according to the type of MVI ( peripheral: 14.2
months, central: 8.2 months), EHS (11.1 months), or MVI + EHS (4.1
months). Sorafenib was significantly superior to BSC in MVI and EHS
groups but not in MVI + EHS patients. In multivariate regression
models, Child-Pugh class, ascites, MVI, EHS, AFP and treatment were
independent predictors of mortality.
Conclusions: BCLC C does not identify a group of patients homogeneous enough to be allocated to a single tumour stage. Indeed: (1) PS 1
alone is not sufficient to include a subject in the advanced stage; (2) the
remaining BCLC C patients should be sub-classified according to PS
and tumoral features; (3) Sorafenib confirms its superiority to BSC in
patients with MVI ( peripheral or central) and EHS.
THU-080
Serum microRNAs as biomarkers for cirrhosis and hepatocellular
carcinoma in Hepatitis C
A. Weis1,2, D. Smith3, L. Wockner3, I. Hoffmann4, G. Ramm1,2,
R. Skoien1,2,5. 1Hepatic Fibrosis Group, QIMR Berghofer Medical
Research Institute; 2School of Medicine, The University of Queensland;
3
QIMR Berghofer Statistics Unit, QIMR Berghofer Medical Research
Institute, Brisbane, Australia; 4Institute of Medical Biostatistics,
Epidemiology and Informatics, University Medical Centre, Johannes
Gutenberg-University of Mainz, Mainz, Germany; 5Department of
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Background and Aims: Despite better treatment, chronic Hepatitis C
(CHC) remains an enormous burden due to cirrhosis and its
complications. Currently, staging disease and predicting cirrhosisrelated complications, such as hepatocellular carcinoma (HCC),
remain unmet clinical needs. Gold standard liver biopsy is invasive
and generates discrete disease stages that do not reflect the dynamic
nature of fibrosis; non-invasive tests are imperfect at discriminating
fibrosis stages, while the accepted HCC tumour marker alphafetoprotein has suboptimal sensitivity and specificity of approximately 60% and 90%, respectively.
Methods: Sixty patients with CHC were subdivided into three cohorts
based on expert clinical assessment, transient elastography and
medical imaging: mild to moderate disease (F0-2; n = 20); cirrhosis
(F4; n = 20); and cirrhosis with HCC (HCC; n = 20). Serum microRNA
expression was assessed via qRT-PCR microarray (Liver miFinder PCR
Array; Qiagen), allowing measurement of 372 liver-related
microRNAs. Significantly differentially expressed microRNAs based
on >2x fold change (FC) were detected using quantile normalisation
and modified t-test ( p value <0.05). The most differentially expressed
microRNAs were combined to identify promising diagnostic panels.
Results: In patients with cirrhosis, microRNA-2277-3p (FC = 3.13, p <
0.001), microRNA-4767 (FC = 2.44, p = 0.0018) were significantly
decreased, and microRNA-19b-3p (FC = 2.14, p = 0.0047), microRNA22-3p (FC = 2.31, p = 0.0108) were significantly increased versus mild
disease (F0-2). In patients with HCC, microRNA-409-3p (FC = 4.33, P
< 0.0001), microRNA-151a-5p (FC = 2.03, p = 0.0141) and microRNA142-3p (FC = 2.43, p = 0.0023) were significantly decreased versus
cirrhosis. Promising biomarker panels included the combination of
microRNA-409-3p and microRNA-1281 to diagnose HCC (sensitivity
70.0%, specificity 85.7%, positive predictive value 87.5%, negative
predictive value 66.6%) and the combination of microRNA-19b-3p,
microRNA 151a-5p, microRNA-122-5p, microRNA-486-5p, microRNA409-3p and microRNA 22-3p to identify cirrhosis (sensitivity 83.3%,
specificity 71.4%, positive predictive value 71.4%, negative predictive
value 83.3%).
Conclusions: Circulating microRNAs are differentially expressed in
fibrosis, cirrhosis and HCC and panels of these microRNAs could
diagnose cirrhosis and/or identify HCC at an earlier stage. The roles of
specific differentially expressed microRNAs require further investigation to confirm preliminary findings and better understand disease
pathogenesis.
THU-081
Interferon-free therapy of chronic hepatitis C does not change the
short-term risk for de novo hepatocellular carcinomas in patients
with liver cirrhosis
F. Mettke1, B. Schlevogt2, K. Deterding1, A. Wranke1, K. Port1,
M.P. Manns1, A. Vogel1, M. Cornberg1, H. Wedemeyer1. 1Department of
Gastroenterology, Hepatology and Endocrinology, Hannover Medical
School, Hannover; 2Department of Transplantation Medicine, University
of Muenster, Faculty of Medicine, Muenster, Germany
E-mail: Friederike_Mettke@gmx.de
Background and Aims: The annual risk to develop hepatocellular
carcinoma in cirrhotic patients with chronic hepatitis C is about 2–5%.
HCV clearance with IFN-based therapies reduces the HCC incidence,
but does not eliminate the HCC risk. IFN-free clearance of HCV
infection leads to profound changes in the inflammatory milieu,
which could affect tumor surveillance. Indeed, there has been some
debate if IFN-free therapy of chronic hepatitis C may increase the risk
for de novo HCCs and HCC recurrence.
Methods: In a single center study with standardized monitoring
procedures, we prospectively monitored 373 patients with chronic
hepatitis C receiving IFN-free therapies against HCV for the
development of HCC since January 2014. All patients underwent
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HCC screening with ultrasound and AFP, AFP-L3 and DCP testing and
were free of HCCs at the start of HCV therapy. A retrospective control
cohort of untreated HCV patients fulfilling stringent inclusion and
exclusion criteria was recruited out of 3715 hepatitis C patients being
followed at our center between 2007 and 2013.
Results: Overall, 158 treated (AVT) and 184 untreated control
patients (Con) with liver cirrhosis were included in this analysis.
132 (85%) and 142 (78%) patients had compensated cirrhosis, ChildPugh classes B and C were present in 24 (15%) AVT and 40 (22%) Con
patients. Both groups did not differ in terms of gender and
genotype distribution, severity of liver disease (MELD- and ChildPugh-Scores), biochemical markers of liver function (with the
exception of bilirubin levels, which were slightly higher in the AVT
group), BMI, and prevalence of diabetes mellitus. Patients were
followed for a median of 440 (range 91–908) and 592 (range 90–
1000) days. HCCs developed in 6 and 14 patients during follow-up,
resulting in an HCC incidence of 2.9 (AVT) and 4.48 (Con) per 100
person years, respectively. HCC free survival was not significantly
different in Kaplan-Meier estimates of both groups (log rank p =
0.39, Figure 1). In the AVT group there was no new case of HCC later
than 450 days after treatment initiation. In multivariate analysis
independent factors associated with HCC were higher MELD-Score
and Alpha-Fetoprotein levels. Patient survival and transplant-free
survival were similar in both groups.

2015 with a follow-up time of at least six months. Medical records
were reviewed for patient/lesion characteristics, management and
complications.
Results: We included 194 patients, 2 male and 192 female. A
comparison between the surveillance group (n = 86) and treatment
group (n = 108) showed significantly higher BMI (31,6 vs 28,5 kg/m2, p
= .029), smaller baseline diameter of the HCA (71 vs 88 millimeters, p
< .001), more centrally located HCA (60 vs 25% p < .001) and multiple
lesions (85 vs 64%, p < .001) in the patients who did not undergo
treatment for HCA. No significant differences were found for gender,
baseline-age, symptoms, complication-rate and HCA-subtype distribution. In the surveillance group 61 HCA (71%) showed regression to
≤5 cm after a median time of 85 weeks (95% > CI 59–111 weeks).
Larger hepatocellular adenomas take longer to regress to ≤5 cm ( p =
0.001), no differences for time to regression were found between HCAsubtypes. No complications were documented during follow-up.

Conclusions: IFN-free therapy of chronic hepatitis C does not alter
the short-term risk for HCC in patients with liver cirrhosis. A reduced
HCC incidence may become evident after more than 1.5 years of
follow-up.
THU-082
Resection of larger hepatocellular adenomas: when is it justified?
A.J. Klompenhouwer1, M.E. Bröker1, M.G. Thomeer2, M.P. Gaspersz1,
R.A. de Man3, J.N. IJzermans1. 1Surgery; 2Radiology; 3Gastroenterology
and Hepatology, ERASMUS MC, Rotterdam, The Netherlands
E-mail: a.klompenhouwer@erasmusmc.nl
Background and Aims: Hepatocellular adenoma (HCA) is a benign
liver tumor for which resection may be indicated if the lesion size is
>5 cm six months after withdrawal of oral contraceptives. The aim of
this study was to evaluate whether this interval is sufficient to expect
regression to ≤5 cm in large HCA and to assess the differences
between conservatively treated patients and patients who underwent surgical treatment for hepatocellular adenoma >5 cm.
Methods: In this retrospective cohort study we included all
subsequent patients with HCA > 5 cm diagnosed between 1999 and

Conclusions: This study suggests that a six-month cut-off point for
consideration of resection in HCA > 5 cm may lead to overtreatment.
We recommend to prolong the cut-off point in females with typical,
non-β-catenin mutated HCA to at least twelve months irrespective of
baseline diameter. For hepatocellular adenomas >7 cm it might be
justifiable to wait up to 24 months assuming that the risk of
complications does not increase.
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THU-083
In hepatitis C infected patients with cirrhosis squamous cell
carcinoma antigen (SCCA)-IgM levels may contribute to identify
the individual risk of hepatocellular carcinoma development
after antiviral therapy
G. Ricco1, D. Cavallone1, P. Pontisso2, G. Fassina3, A. Gallotta3,
P. Colombatto1, F. Oliveri1, V. Romagnoli1, B. Coco1, A. Salvati1,
F. Bonino4, M.R. Brunetto1,5. 1Hepatology Unit and Laboratory of
Molecular Genetics and Pathology of Hepatitis Viruses, Reference Center
of the Tuscany Region for Chronic Liver Disease and Cancer, University
Hospital of Pisa, Pisa; 2Internal Medicine, University of Padua, Padua;
3
Xeptagen S.p.a. VEGA Science Park, Marghera, Venice; 4UPMC Institute
for Health, Chianciano Terme, Siena; 5Clinical and Experimental
Medicine, University of Pisa, Pisa, Italy
E-mail: riccogabriele@gmail.com
Background and Aims: In HCV infected patients with cirrhosis the
risk of hepatocellular carcinoma (HCC) persists even after DirectActing-Antivirals (DAAs) induced HCV clearance. Therefore, biomarkers of the residual HCC risk are still an unmet need. Serum levels of
squamous-cell-carcinoma antigen-immunoglobulin-M (SCCA-IgM)
were associated with higher risk of HCC development. We have
retrospectively evaluated the kinetics of SCCA-IgM during DAAs in
HCV infected patients with cirrhosis with and without subsequent
development of HCC.
Methods: Of the 572 HCV pts with cirrhosis DAAs treated according
to Italian Drug Agency (AIFA) from February 2015 to August 2016 at
the Hepatology Unit of Pisa University-Hospital we enrolled all 20
HCC cases (de novo or recurrence), 24 pts previously treated for HCC
and 41 without HCC. Serum levels of SCCA-IgM were measured at
therapy start (BL), after 12 and 24 weeks by ELISA (Hepa-IC, Xeptagen
S.p.A., Venice, Italy). All pts completed DAAs treatment, 2 experienced
a relapse.

Results: Overall, 9 (10.6%) and 11 (13.0%) patients were diagnosed
with recurrent or newly developed HCC, after a median time of 24.9
(4.7–65.7) weeks from the end of therapy. The remaining 24 (28.2%)
and 41 (48.2%) patients, with and without history of HCC, remained
HCC free during a comparable follow-up. Median SCCA-IgM values
were not significantly different between the four groups ( p = 0.300)
at baseline [cirrhosis without HCC = 244.0 (39.2–785.2) AU/ml; HCC
de novo = 259.3 (111.0–1266.5) AU/ml; Cirrhosis with HCC = 189.0
(38.7–758.7) AU/ml; HCC recurrence = 217.1 (105.1–940.2) AU/ml],
week 12 and 24 ( p = 0.448 and p = 0.378, respectively) after the start
of therapy. On-therapy median SCCA-IgM levels decreased similarly
in all groups. None of the patients with BL SCCA-IgM values <100 AU/
mL (8/85, 9.1%) developed HCC. A Receiver Operating Characteristics
(ROC) analysis showed that the diagnostic performances of SCCA-IgM
levels in discriminating pts with or without HCC development,
improved significantly in pts with lower HCV-RNA (Figure 1) reaching
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the highest diagnostic accuracy (100% Sensitivity and Specificity) for a
viremia below 500.000 UI/mL.
Conclusions: SCCA-IgM serum levels alone or in combination with BL
HCV-RNA could contribute to better define the individual risk of
HCC development in the first 18 months after DAAs treatment in HCV
infected patients with cirrhosis. Our findings prompt further
investigation in larger cohorts.
THU-084
Predictors for successful downstaging in patients with BCLC
intermediate stage hepatocellular carcinoma
A. Broekhoven1, B. Takkenberg2, D. Sprengers3, S. Ramsoekh4,
K. van Erpecum5, S. van Meer5, H. Verspaget1, M. Burgmans6,
S. Osanto7, A. Baranski8, M. Fiocco9,10, M. Coenraad1 and Dutch
Hepatocellular Carcinoma Group. 1Department of Gastroenterology
and Hepatology, Leiden University Medical Center, Leiden; 2Department
of Gastroenterology and Hepatology, Amsterdam Medical Center,
Amsterdam; 3Department of Gastroenterology and Hepatology, Erasmus
Medical Center, Rotterdam; 4Department of Gastroenterology and
Hepatology, VU Medisch Centrum, Amsterdam; 5Department of
Gastroenterology and Hepatology, University Medical Center Utrecht,
Utrecht; 6Department of Radiology; 7Department of Oncology;
8
Department of Surgery; 9Department of Medical Statistics and
Bioinformatics, Leiden University Medical Center; 10Department of
Mathematical Institute, Leiden University, Leiden, The Netherlands
E-mail: A.G.C.Broekhoven@lumc.nl
Background and Aims: Liver transplantation (LT) after downstaging
therapy for hepatocellular carcinoma (HCC) is still controversial.
Several studies have been performed to assess the outcome after LT in
patients with HCC initially outside Milan criteria (MC) who achieved
successful downstaging. However, little is known about factors that
may predict successful response to downstaging therapies or
intention-to-treat outcome of downstaging therapy.
Methods: Medical records of 220 consecutive patients diagnosed
with BCLC intermediate stage HCC between 2005 and 2011 in five
Dutch tertiary care centres were retrospectively reviewed. According
to the radiologic response to downstaging therapy, patients were
classified into 2 groups: successfully downstaged (SD) and notsuccessfully downstaged (NSD). SD was defined as >3 months
fulfilling MC. Student’s t, chi-square and Wilcoxon test were used to
compare groups. A competing risks model was used to estimate the
cumulative incidence for time to success. To study the effect of risk
factors on time to success, a multivariate Cox proportional hazards
model censoring patients dying without success was employed. Risk
factors associated with overall survival were estimated with a
multivariate Cox model with transplantation and successful downstaging as time dependent covariates.
Results: At baseline, significant differences were found between the
SD (n = 64, 29%) and NSD (n = 154) group in the median AFP (19
vs. 62 ng/mL, p = 0.005), number of lesions (2.6 vs. 4.0, p < 0.001),
diameter of the largest tumor (5.1 vs. 7.0 cm, p < 0.001). Also
therapies applied differed significantly between groups ( p < 0.001).
After 15 months 95% of the patients in the SD group were downstaged
successfully, while 68% of the NSD group had deceased (Figure).
Hepatitis B/C as underlying aetiology, lower number of lesions and
diameter of the largest tumor were independent predictors for
successful downstaging (all p ≤ 0.03). Importantly, successful downstaging was predictive for a better survival ( p = 0.004). A high age at
diagnosis, MELD score, number of lesions, diameter of the largest
tumour and AFP > 100 ng/mL were all associated with a significantly
worse survival (all p ≤ 0.006).
Conclusions: Hepatitis B/C as underlying aetiology, number of
lesions and maximum diameter of the largest tumour independently
predict successful downstaging of HCC. Moreover, patients with
intermediate stage HCC have a survival benefit from downstaging
therapies.

Journal of Hepatology 2017 vol. 66 | S95–S332

POSTER PRESENTATIONS
Conclusions: PIVKA-II diagnostic accuracy was significantly higher
than AFP and the combination of both biomarkers was not superior
than PIVKA-II alone for HCC detection.
In cirrhotic patients undergoing surveillance for HCC, serum PIVKA-II
levels greater than 55 mAU/mL may allow the identification of
those patients at higher risk of HCC development that could benefit
from a closer monitoring.
THU-086
The role of spleen stiffness measurement as predictor of
hepatocellular carcinoma recurrence after curative resection in
cirrhotic patients
G. Marasco1, A. Colecchia1, A. Colli2, G. Casazza3, F. Ravaioli1,
A. Cucchetti1, M. Cescon1, A.D. Pinna1, D. Festi1. 1Department of Medical
and Surgical Sciences, University of Bologna, Bologna; 2Department of
Internal Medicine, Manzoni Hospital Lecco, Lecco; 3Department of
Clinical and Biochemical Sciences, University of Milan, Milano, Italy
E-mail: giovannimarasco89@gmail.com

THU-085
Risk of hepatocellular carcinoma development in patients with
cirrhosis of viral etiology assessed by protein induced by vitamin
k absence or antagonist II
G.P. Caviglia1, M.L. Abate1, C. Bosco1, S. Gaia2, A. Olivero1, C. Rosso1,
P. Carucci2, A. Ciancio1, E. Bugianesi1, G.M. Saracco3, A. Smedile1.
1
Department of Medical Sciences, University of Turin; 2Department of
Gastroenterology and Hepatology, Città della Salute e della Scienza –
Molinette Hospital; 3Department of Oncology, University of Turin,
Turin, Italy
E-mail: caviglia.giampi@libero.it
Background and Aims: The use of serum biomarkers in the setting of
hepatocellular carcinoma (HCC) surveillance is still a matter of
debate. We investigated α-fetoprotein (AFP) and protein induced by
vitamin k absence or antagonist II (PIVKA-II) diagnostic accuracy for
HCC detection and prediction of HCC development in patients with
cirrhosis of viral etiologies under surveillance.
Methods: A total of 254 patients, 127 patients with cirrhosis (78M/
47F, median age 57 [33–82] years, 96 HCV and 31 HBV) and 127
patients with HCC (106M/21F, median age 66 [31–89] years, 94 HCV
and 33 HBV) were consecutively enrolled (Cross-sectional cohort).
Serial serum samples of a subgroup of 27 patients (21M/6F, median
age 67 [53–78], 14 HCV and 13 HBV) who developed HCC during
surveillance, were analyzed (Longitudinal cohort). AFP and PIVKA-II
serum levels were measured by chemiluminescent enzyme immunoassays on Lumipulse-G600-System (Fujirebio Inc, Tokyo, Japan) at
single time-point in the Cross-sectional cohort and at HCC diagnosis
(T0), 6–9 months (T-1) and 12–18 months (T-2) before HCC diagnosis
in the Longitudinal subgroup.
Results: Median AFP and PIVKA-II serum levels were significantly
different between patients with cirrhosis and those with HCC ( p <
0.0001). Area under ROC curve (AUC) was 0.725 and 0.807 for AFP and
PIVKA-II, respectively, for the discrimination between patients with
cirrhosis and those with HCC (AFP vs. PIVKA-II, ΔAUC = 0.082, p =
0.034). No significant improvement in HCC detection was observed
from the combination of AFP and PIVKA-II (AUC = 0.818) in
comparison to PIVKA-II used alone (ΔAUC = 0.011, p = 0.609). In the
Longitudinal subgroup, a significant variation was found for both
biomarkers from time T(−2) to T(0) (Friedman test, p = 0.002 for both
AFP and PIVKA-II). Multivariate Cox regression analysis, adjusted for
age and gender, showed that only PIVKA-II > 55 mAU/mL could
significantly and independently predict HCC development up to 18
months before diagnosis (HR = 3.71, 95% CI 1.65–8.31, p = 0.002;
Logrank test, p < 0.001).

Background and Aims: Hepatocellular carcinoma (HCC) is a frequent
complication in patients with chronic liver diseases and one of the
most common malignancies worldwide. Liver resection is the gold
standard treatment option for patients with solitary tumors;
however, tumor recurrence complicates 70% of cases of hepatic
resection at 5 years. Recently it has been demonstrated that the
degree of portal hypertension (PH) measured by HVPG is directly
correlated with the risk of developing hepatocellular carcinoma. We
recently documented that spleen (SSM) and liver (LSM) stiffness
measurement are accurate non-invasive markers of portal hypertension in cirrhosis. The aim of our study was to identify the role of SSM
and LSM as predictors of HCC recurrence after curative resection.
Methods: One hundred and fifty-seven (157) patients with HCC who
underwent curative resection between 2008 and 2014 were
prospectively enrolled to assess early (<12 months) and late (>24
months) recurrence. The results of LSM and SSM assessed with TE
(Fibroscan®, Echosens, Paris) together with clinical and histological
data were collected before surgery and their association with early or
late recurrence was assessed by uni and multivariate logistic
regression analysis.
Results: Forty-nine (49) patients with early and 22 with late HCC
recurrence were identified during follow-up period. At univariate
analysis, early recurrences were associated with etiology, number of
nodules, HCC diameter and grading, infiltrated resection margins and
satellitosis. Multivariate analysis showed that only viral (HCV, HBV)
etiology, tumor diameter and margin infiltration were independently
associated with early recurrence with an area under the curve (AUC)
of 0.73. At univariate analysis late recurrence was associated only
with SSM ( p = 0.0027) with an AUC of 0.70.
Conclusions: Early HCC recurrence is associated with HCC clinical
and pathological features; late recurrence was best predicted by the
assessment of SSM, thus suggesting a role of portal hypertension in
the develompment of HCC late recurrence.
THU-087
Portal vein infiltration in patients with hepatocellular carcinoma:
the impact of correct classification
R. Kloeckner1, V. Steinle1, S. Koch2,3, D.P. Dos Santos1, J. Marquardt2,
M. Sprinzl2,3, H. Lang4, C. Dueber1, P. Galle2, M. Woerns2,3,
A. Weinmann2,3. 1Department of Diagnostic and Interventional
Radiology; 2Department of Internal Medicine I; 3Clinical Registry Unit;
4
Department of General, Visceral and Transplant Surgery, University
Medical Center of the Johannes Gutenberg University Mainz, Mainz,
Germany
E-mail: weinmann@mail.uni-mainz.de
Background and Aims: Portal vein invasion (PVI) is known to have a
significant impact on the prognosis of patients with hepatocellular
carcinoma (HCC). Patients with PVI are classified as stage C in the
BCLC score and systemic therapy is recommended. Nevertheless,
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patients with minor PVI are frequently misclassified in clinical
practice due to radiological challenges in determining malignant PVI
or non-adherence to clinical guidelines. The concept of resection or
TACE in limited PVI is sometimes followed with the assumption of a
negligible influence on survival. Aim of this study is the reevaluation
of portal vein infiltration and the analysis of the impact a possible
misclassification.
Methods: 395 patients with HCC of a total of 1413 were extracted
from the clinical registry of our tertiary referral center as an ongoing
effort to reevaluate the extent of PVI in all patients treated between
January 2000 and December 2015. PVI was diagnosed retrospectively
by re-evaluating all available contrast enhanced CT or MRI by an
experienced radiologist focused on liver imaging. The extent of PVI
was documented using the classification suggested by the Liver
Cancer Study Group of Japan ranging from Vp0-Vp4: Vp0 = no PVI;
Vp1 = segmental; Vp2 = right anterior or posterior PV; Vp3 = right or
left PV; Vp4 = main trunk. The influence on survival was calculated
for each BCLC stage.
Results: 181/395 patients were classified with PVI. Median age at
diagnosis was 65.3 years, 148 patients (81.8%) were male. Etiology of
liver disease was alcohol (46.4%), viral hepatitis (28.7%), NASH (5.5%),
and others (9.5%). No liver disease was present in 18 patients (9.9%).
No liver cirrhosis (LCI) was present in 22 patients (12.2%). LCI was
classified as Child Pugh stage A/B/C in 43 (23.8%)/73 (40.3%) and 43
(23.8%) of patients. BCLC classification prior to PVI reevaluation in
patients with PVI was A/B/C/D in 6/10/109/56 of cases. Comparing the
overall survival (OS) of patients initially classified as BCLC A with or
without PVI was 12.5 months vs. 104.5 months ( p = 0.001). In patients
initially classified as BCLC B the OS was 11.0 months vs. 28.5 months
( p = 0.015) in BCLC B.

Conclusions: Even minor PVI leads to a dismal prognosis. Meticulous
evaluation of cross sectional imaging is crucial for the clinical
management of patients with HCC. Once PVI has been diagnosed,
such patients have to be classified as advanced stage. The guidelines
should be followed closely, irrespective of the extent of PVI.
THU-088
Management of people with early or very early stage
hepatocellular carcinoma: an attempted network meta-analysis
A. Majumdar1, D. Roccarina1, D. Thorburn1, B.R. Davidson2,
E.A. Tsochatzis1, K.S. Gurusamy2. 1Sheila Sherlock Liver Centre, Royal
Free Hospital and the UCL Institute of Liver and Digestive Health;
2
Department of Surgery, Royal Free Campus, UCL Medical School,
London, United Kingdom
E-mail: avikmajumdar@me.com
Background and Aims: Several treatment approaches exist for early
stage hepatocellular carcinoma (HCC). We aimed to assess the
benefits and harms of different treatment modalities for Barcelona
Clinic Liver Cancer (BCLC) stage 0 (very early) and A (early) HCC by
performing a network meta-analysis (NMA) using Cochrane
methodology.
Methods: The Cochrane Central Register of Controlled Trials,
MEDLINE, EMBASE, Science Citation Index Expanded, WHO
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International Clinical Trials Registry Platform and randomised clinical
trials (RCTs) registers were searched to identify 6033 trials. Only RCTs
with BCLC stage 0/A HCC were included. RCTs were excluded if
participants had previously undergone liver transplantation or if
technical variations of the same modality were compared. Two
review authors independently identified trials and extracted data.
The primary outcome was mortality at maximal follow-up. We were
unable to perform the intended NMA due to lack of comparative data.
Therefore, we calculated the odds ratio (OR), rate ratio (RR), or hazard
ratio (HR) with 95% confidence intervals (CI) based on an availablecase analysis.
Results: 3126 participants from 18 RCTs were suitable for inclusion
with an average follow-up of 6–42 months, during which 30% died.
Most deaths occurred after 3 years of follow-up. The quality of
included RCTs was generally low. Compared to radiofrequency
ablation (RFA), higher mortality was seen with percutaneous acetic
acid injection (PAI, HR 1.77, CI 1.12–2.79) and percutaneous alcohol
injection (PEI, HR 1.49, CI 1.18–1.88). No difference in mortality at
maximal follow-up was observed in RFA vs surgery, or any other
comparisons between treatments. In non-surgical candidates, PEI
resulted in higher cancer-related mortality (OR 2.18, CI 1.22–3.89)
and distal/local HCC recurrence (OR 1.58, CI 1.02–2.45) than RFA.
Participants who had surgery had lower distal/local HCC recurrence
(OR 0.53, CI 0.35–0.78) and lower HCC recurrence in the liver (OR
0.49, CI 0.31–0.78) than those who had RFA. In addition, RFA resulted
in fewer adverse events (RR 4.42, CI 2.74–7.15), fewer serious adverse
events (RR 7.02, CI 2.29–21.46) and shorter length of stay (mean 8.42
days, CI 7.84–9.01).
Conclusions: RFA appears to be superior to PEI and PAI in terms of
mortality. In non-surgical candidates, RFA has lower cancer-related
mortality and recurrence than PEI. In surgical candidates, RFA has
fewer complications and shorter length of stay but higher recurrence
rates. Further high quality RCTs are required in this group.
THU-089
The effect of antiviral treatment on hepatitis B virus reactivation
after radiotherapy for hepatocellular carcinoma
B.G. Jun1, Y.D. Kim1, G.J. Cheon1, S.G. Kim2, Y.S. Kim2, S.W. Jeong3,
J.Y. Jang3, S.H. Lee4, H.S. Kim4. 1Internal Medicine, GANGNEUNG ASAN
HOSPITAL, Gangneung-si; 2Internal Medicine, Soonchunhyang
University College of Medicine Bucheon Hospital, Bucheon; 3Internal
Medicine, Soonchunhyang University College of Medicine Seoul Hospital,
Seoul; 4Internal Medicine, Soonchunhyang University College of
Medicine Cheonan Hospital, Cheonan, South Korea
E-mail: backyou78@hanmail.net
Background and Aims: There are no convincing data supporting the
routine use of preventive therapy against hepatitis B virus (HBV)
reactivation in radiotherapy (RT) for hepatocellular carcinoma (HCC).
The aim of this study was to investigate incidence, clinical
significance and risk factors of HBV reactivation during RT.
Methods: Medical records of 121 HBsAg (+) HCC patients with
radiotherapy were reviewed from March 2007 to February 2016.
Patients were divided into 2 groups, 24 patients did not receive
antiviral therapy before RT and 97 patients underwent antiviral
therapy before RT. We evaluated the factors related to HBV
reactivation in HCC patients.
Results: During the follow-up, 11 (9.1%) of 121 patients developed
HBV reactivation. Compared with non-antiviral group, antiviral group
had significantly lower rates of HBV reactivation (5/97, 5.2% vs. 6/24,
25%: p = 0.002). The incidence of HBV induced radiation induced liver
toxicity (RILT) (2.1% vs. 12.5%: p = 0.021) and HBV related hepatitis
(3.1% vs. 12.5% p = 0.057) were low in antiviral group. In contrast,
there were no difference in incidences of overall RILT ( p = 0.157) and
hepatitis (p = 0.478). In multivariate analysis, absence of antiviral
prophylaxis and combined with transarterial chemoembolizatoin
(TACE) were the risk factors for reactivation.
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Table 1: Baseline characteristics in antiviral group and non-antiviral
group
Variable

Non-antiviral
group

Antiviral group

Sex (Male/Female)
Age (Year)
AST
ALT
AFP (median)
HBeAg
Positive/negative
HBV DNA (IU/ml)
>2×103
<2×103
Child pugh class
A/B
Radiotherapy type
SBRT/3DCRT
Radiation dose
Combination with TACE
Tumor size

77/20
58.56 ± 9.60
59.78 ± 46.64
42.76 ± 35.24
32.89 (1–3328000)

21/3
56.92 ± 6.77
47.71 ± 25.07
30.24 ± 17.87
56.72 (2.03–
4640000)

0.364
0.432
0.224
0.099
0.562

21/76

4/20

0.310

29
69

8
16

0.744

83/14

22/2

0.430

30/67
4979 ± 753
42/55
4.39 ± 4.10

9/15
4875 ± 925
10/14
5.42 ± 4.37

0.537
0.584
0.885
0.284

ALT, alanine aminotransferase; AFP, a-fetoprotein

Table 2: Clinical outcome for HBV reactivation

All cases of HBV
reactivation
All cases of
Hepatitis
HBV-related
hepatitis
All cases of RILD
HBV-related
RILD

Antiviral group
(n = 97)

Non-antiviral group
(n = 24)

Total
(n = 121)

P
value

5 (5.2%)

6 (25.0%)

11 (9.1%)

0.002

16 (16.5%)

7 (29.2%)

23 (19%)

0.157

3 (3.1%)

3 (12.5%)

6 (5%)

0.057

11 (11.3%)
2 (2.0%)

4 (16.7%)
3 (12.5%)

15 (12.3%) 0.478
5 (5.2%)
0.021

HBV, hepatitis B virus; RILD, radiation induced liver disease;

Figure 1: Subgroup analysis.

Conclusions: HBV reactivation can occur after radiotherapy.
Combination treatment with TACE and non-antiviral treatment are
the major risk factors for HBV reactivation during RT. Preventive
therapy should be recommended for the patients supposed to
receive RT.
THU-090
Operability of perihilar cholangiocellular carcinoma can be
reliably predicted by combination of endoscopic retrograde
cholangiography, endoscopic ultrasound and computer
tomography as variables in the European staging system
B. Schlevogt1, S. Kammerer2, M. Lessing3, D. Domagk4,
A. Hüsing-Kabar1, I. Kabar1, H.H.-J. Schmidt1, H. Wolters5, T. Meister6,
H.S. Heinzow1. 1Transplant Medicine, University Hospital Muenster,
Muenster; 2University Hosptial Frankfurt, Frankfurt; 3University
Hospital Muenster, Muenster; 4Josephs-Hospital Warendorf, Warendorf;
5
St.Josefs-Hospital Dortmund-Hörde, Dortmund; 6HELIOS AlbertSchweitzer-Klinik Northeim, Northeim, Germany
E-mail: bernhard.schlevogt@ukmuenster.de
Background and Aims: Perihilar cholangiocellular carcinomas
( pCCC) have a poor overall survival. As surgery is the only curative
treatment a preoperative assessment of operability is desirable. In
many patients exploratory laparotomy is still needed to determine
operability.
The aim of this study was to develop a model for prediction of
operability in pCCC based on the European Staging System (ESS) by
combining endoscopic retrograde cholangiography (ERC), endoscopic ultrasound (EUS) and computer tomography (CT).

Table 3: Risk factors related to HBV reactivation during radiotherapy
Multivariate
analysis

Univariate analysis
HBV
No HBV
P
reactivation reactivation value
Age (year)
Gender
Male/Female
Child-pugh class
A/B
Antiviral treatment
Yes/ No
Combination with
TACE
Yes/ No
HBeAg
Positive/ Negative
Pretreatment HBV
DNA
>2000 /<2000 IU/ml
Radiotherapy type
3DCRT/ SBRT
AFP

HR

P
95 % CI value

55.9 ± 8.64 55.9 ± 91.6
10/1

88/22

0.379

10/1

96/14

0.727

5/6

92/18

0.002 0.128 0.031– 0.004
0.521

9/2

43/67

0.006 8.741 1.657– 0.003
46.118

1/10

20/90

0.448

1/10

36/74

0.105

5/6

34/76

0.325

ALT, alanine aminotransferase; AFP, a-fetoprotein; OR, odds ratio; CI,
confidence interval.

Methods: In a single centre study 67 patient with histologically
proven pCCC were included. Patients where either operable or
palliative. Tumor staging according to variables of ESS was performed
by ERC, EUS and CT. The parameters of ESS were used for multivariate
logistic regression and ROC analysis allowing the developement of a
model for prediction of resectability.
Results: The patients in this cohort had a median age of 67 years
(range 57–72) and 62% being male. Curative treatment by operation
was performed in 39% (n = 26) whereas a palliative setting was
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diagnosed in 61% (n = 41). By combining tumor staging by ERC, EUS
and CT as variables for ESS operability could be predicted in a high
percentage as determined by ROC analysis (AUC 0.909, 95%
confidence interval 0.836–0.982, p < 0.0001, Figure 1).
Conclusions: By using ERC, EUS and CT as variables for ESS we
developed a highly accurate model for prediction of operability of
pCCC. Assessing the probability of curative operation preoperatively
by our prediction model can avoid unnecessary exploratory laparotomies due to inoperable pCCC.
THU-091
Liver transplantation for human immunodeficiency virusInfected patients with hepatocellular carcinoma
C. Citti1, D. Pinato2, M. Ventura-Cots3, H. Platt4, M. Merli5, B. Minguez3,
A.D. Pria6, R. Sharma2, S. Marcus7, M. Nelson6, M. Bower6,
V. Mazzaferro8, N. Bräu7,9 and Liver Cancer in HIV Study Group.
1
Kaiser Permanente Los Angeles Medical Center, Los Angeles, CA, United
States; 2Department of Surgery and Cancer, Imperial College, London,
United Kingdom; 3Hospital Universitario Vall d’Hebron, Barcelona,
Spain; 4Merck, Sharp & Dohme Corp, Kenilworth, NJ, United States; 5San
Raffaele Hospital, Milan, Italy; 6Chelsea & Westminster Hospital, London,
United Kingdom; 7James J. Peters VA Medical Center, Bronx, NY, United
States; 8Istituto Tumori, Milan, Italy; 9Mount Sinai School of Medicine,
New York, NY, United States
E-mail: norbert.brau@va.gov
Background and Aims: In selected patients with HCC, orthotopic
liver transplantation (OLT) is a treatment option with high reported
survival rates. Yet, OLT is not available to most patients with HIV
infection. This study reports the experience of HIV-infected patients
with HCC who underwent OLT.
Methods: HIV-infected patients with HCC were retrospectively
identified from 1995–2014 in 47 centers in North and South
America, Europe, and Australia. Among a total of 392 patients, 37
subjects with OLT were compared to 124 with other curative therapy
(radiofrequency ablation, RFA, 58; surgical resection, 54; percutaneous ethanol injection, PEI, 12).

Results: Compared to 124 patients with other curative therapy, 37
patients with OLT were younger (50.3 vs. 53.4 years, p = 0.038) and
had higher Child-Turcotte-Pugh scores (6.8 vs. 5.8, p = 0.015), but had
similar etiology of HCC (HCV 76%, HBV 22%), frequency of alcohol
abuse (19% vs. 22%, p = 0.69) and control of HIV infection with HIV
RNA <400 copies/mL in 88% vs.82% ( p = 0.43) and median CD4 + cell
count of 322 vs. 425 per mm3 ( p = 0.37). OLT patients more frequently
had multiple tumors (46% vs. 22%, p = 0.004), but frequency of early
Barcelona-Clinic-Liver-Cancer (BCLC) stages A&B was similar (76% vs.
71%, p = 0.58). Five-year survival in all patients was significantly
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higher for OLT (85%) compared to RFA (73%), resection (51%) and PEI
(14%, p < 0.001, log rank). Survival at 5 years was higher for OLT
compared to the other curative treatments (RFA, resection, PEI), both
in BCLC stage A (92% vs. 57%, p = 0.006) and BCLC stage B (100% vs.
59%, p = 0.044), but not in stages C&D (5-yr, 57% vs. 0%; 3-yr, 76% vs.
49%; p = 0.31). Among patients with OLT, 5-year survival was superior
in those with HBV vs. HCV infection (100% vs. 85%, p = 0.013), but it
was similar between BCLC stage A and B (92% vs. 100%, p = 0.68) and
in those who met Milan criteria (n = 28, 78%) and those who did not
(n = 9, 100%).
Conclusions: For HIV-infected patients with HCC, OLT is a therapeutic
option with high survival rates which are superior to radiofrequency
ablation and surgical resection. The 5-year survival of 85% compares
favorably to reported 5-year survival rates of HIV-negative patients
with HCC undergoing OLT of 75–80%.
THU-092
Alpha-fetoprotein levels before and after sustained virological
response with direct- acting antivirals in patients with liver
cirrhosis due to hepatitis C virus
C. Alvarez-Navascues1, A. Castaño2, M.A. de Jorge1,
C. Rodriguez-Escaja1, E. Rubio1, M. Varela1, V. Cadahia1,
L. Gonzalez-Dieguez1, M. Rodriguez1. 1Hepatology Unit, Hospital
Universitario Central de Asturias; 2Hepatology Unit, Hospital
Universitario Central de Asturiads, Oviedo, Spain
E-mail: canavascues99@movistar.es
Background and Aims: Cure of HCV infection with IFN reduces
AFP levels and high levels of AFP after SVR increase the risk of
developing HCC. The aim of this study was to analyze AFP levels
after SVR obtained with DAAs in patients with liver cirrhosis due
to HCV.
Methods: We analyzed 188 patients with HCV cirrhosis who
obtained SVR after DAAs treatment. Most patients were male
(66.5%), mean age 58 ± 19 yrs; 48.9% were infected with genotype
1b, 53% had esophageal varices, 20% a previous episode of
decompensation, and 16% were coinfected with HIV. In all cases,
basal AFP levels (AFP-TT) were compared with those observed at the
time of SVR (AFP-SVR). The influence of different demographic,
clinical and analytical variables on AFP levels was analyzed.
Results: AFP-TT levels were 16.0 ± 42.6 (0.9–530) and AFP-SVR were
5.3 ± 4.7 (1.1–37.1) ng/ml ( p < 0.001), with an average decrease of
10.6 ± 42.3 ng/ml. AFP-SVR was higher than AFP-TT in 27 patients
(increase of 3.1 ± 6.7 ng/ml), equal in 3 and lower in 158 (decrease of
13.2 ± 45.7 ng/ml). Comparing AFP-TT and AFP-SVR, the proportion of
patients with AFP > 10 was 37.2% and 7.9%; between 5–10, 25% and
26% and <5, 37.8% and 65.9% respectively ( p < 0.001). Levels of AFP-TT
> 10 ng/ml were related with higher levels of ALT (113.7 ± 78.2 vs.
70.6 ± 53.3, p < 0.001) and AST (107.8 ± 56.3 (P < 0.001), with the
presence of steatosis in ECO (20% vs. 13%, p = 0.03) and with the
absence of previous decompensation (88.6% vs. 74.6%; p = 0.05).
There was no relationship with sex ( p = 0.22), age ( p = 0.75), HCV
genotype ( p = 0.1), baseline platelet count ( p = 0.79) or albumin ( p =
0.13), presence of varices ( p = 0.73), HIV ( p = 0.09) or diabetes ( p =
0.26). AFP-RVS levels were not related with any of the variables
analyzed. During the follow-up, 4 patients developed CHC (3 to 12
months from SVR), 3/15 (20%) with AFP-SVR > 10 and 1/173 (0.57%)
with AFP-SVR ≤ 10 ng/ml ( p = 0.001).
Conclusions: SVR obtained with DAAs significantly reduces AFP
levels. While high levels of AFP before treatment are related with
the degree of necroinflammatory activity and with the presence of
liver steatosis, this relationship is lost at the time of SVR.
Although further monitoring is required, high AFP levels
(>10 ng/ml) at the time of SVR may be a marker of risk for the
development of HCC, as is the case after IFN treatment. Since after
SVR most patients have normal AFP levels, this marker may gain a
role in the early diagnosis of HCC in patients with HCV cirrhosis
in the DAAs era.
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THU-093
Predictive factors of tumor recurrence and death in patients with
hepatocellular carcinoma treated by locoregional therapies:
results of a retrospective cohort study
G. Gallo1, P. Carucci2, A. Veltri1, A. Nasce2̀ , M. Diotallevi2, M. Surace2,
E. Versino3, S. Gaia2, E. Rolle2, G.M. Saracco2. 1Radiology, San Luigi
Gonzaga Hospital, Orbassano; 2Gastroenterology, Molinette Hospital,
Turin; 3Statistics, San Luigi Gonzaga Hospital, Orbassano, Italy
E-mail: giuliagallo718@gmail.com
Background and Aims: Primary aim of this study was to verify if
metabolic syndrome (defined by International Diabetes Federation –
IDF criteria) is a prognostic factor that negatively affects outcome and
tumor recurrence after locoregional therapies and patient mortality;
moreover, we evaluated if other baseline factors could impact on the
course of hepatocellular carcinoma (HCC).
Methods: We enrolled 167 patients affected by HCC, treated with
locoregional therapies as first approach from September 2011 in the
Gastroenterology of Molinette Hospital (Turin). We also recruited 38
patients treated from October 2014 in S.Luigi Gonzaga Hospital
(Orbassano). We collected medical history and habits; arterial
pressure, waist and hip circumferences, height and weight were
measured; results of biochemical and virological tests were obtained
before treatment and during follow-up. We considered three endpoints: relapse, mortality and outcome (relapse and/or mortality).
Differences significance was evaluated using chi square test for
dichotomous variables and parametric/non parametric tests for
continuous variables. A multivariate analysis was performed by
using the Cox model.
Results: 205 patients were considered (76.1% males; mean age 65.8 ±
11 years; 63.3% had HCV and 10.7% HBV infection; 66.8% in stage A
according to Barcelona Clinical Liver Cancer classification). According
to IDF definition 58.9% patients suffer from metabolic syndrome;
35.1% had diabetes and 72.9% a history of arterial hypertension; mean
weight was 74.3 ( ± 12.5 kg); mean value of waist circumference was
99.5 ( ± 10) cm. Medium follow-up lasted 19 months. At the end of our
study 16% of patients died, 53% relapsed. Disease course was
negatively influenced by absence of virological response to therapy
(OR = 0.36; IC 95% = 0.139–0.934; p = 0.03), while the only predictive
factor of mortality was the high arterial pressure (OR = 0.434; IC 95%
= 0.191–1.99; p = 0.043). According to the multivariate analysis, the
progressive increase of waist circumference (RR = 4.119; IC 95% =
1.163–14.595; p = 0.028) and an elevated Child-Pugh score (RR =
0.228; IC 95% = 0052–1.005; p = 0.05) were independent predictive
factors of tumor relapse.
Conclusions: Overall mortality seems to be affected by arterial
hypertension; non-response to antiviral therapy significantly
increases the risk of relapse after treatment. The only independent
predictive factors of neoplastic relapse are visceral obesity and
advanced stage of cirrhosis.
THU-094
Hepatitis B related hepatocellular carcinoma: can PEG-IFN
treatment contribute to the decrease in hepatocellular carcinoma
incidence compared to other treatments?
C. Yaghi1,2, A.A. Rached3, J. El Hajal2,4, W. Ammar5. 1Gastroenterology,
Université Saint Joseph, Faculté de Médecine; 2Gastroenterology, HotelDieu de France University Hospital; 3Gastroenterology, Lebanese
University; 4Internal Medicine, Université Saint Joseph, Faculté de
Médecine; 5General Director, Ministry of Public Health, Beirut, Lebanon
E-mail: cesaryaghi@gmail.com
Background and Aims: The incidence of HBV in Lebanon is
approximately 1.9%. The most common genotype is D which is
known to have a low response rate to PEG-IFN treatment. HBV related
HCC occurs mainly in the presence of cirrhosis, but can occur also in
chronic hepatitis B patients. Our aim is to analyze the incidence of
HCC in a treated the treated HBV population during the last 10 years
in Lebanon.

Methods: The studied population was all patients followed in the
ministry of public health in Lebanon. We retrospectively reviewed the
registry of the ministry of public health and followed-up patients
through the registry and contacting their respective physicians. Our
study included 545 patients with hepatitis B infection. The mean age
was 41.6 ± 14.30. The gender distribution was 402/143 male/female
ratio with males representing 73.7% of the population. The number of
patients having cirrhosis was 153 patients (27.7%).
Results: Hepatocellular carcinoma developed in 30 (5.3%) cases. It
occurred in 28 patients in the context of cirrhosis (17.9%), and in 2
cases in chronic HBV infection without cirrhosis (0.5%). In 13 cases,
HCC occurred as the first manifestation of liver disease and were
therefore excluded from follow-up analysis. Mean Log-PCR prior to
treatment was 5.79 ± 1.97 [0.37–10.1]. Patients were treated with
PEG-IFN alone in 71 (13%), with PEG-IFN followed by NA in195
(35.8%), with NA in 262, and no treatment in 17 cases (3.1%). The
mean follow-up of patients prior to diagnosis of HCC was 4.5 ± 3.7
[0.5–19] years. The incidence of HCC was 1.9%, 3.6%, and 4.7% at
respectively 1, 3 and 5 years. It reached 12.3% at 10 years. Factors
associated with a higher incidence of HCC were the presence of
cirrhosis. In the presence of cirrhosis, the incidence of HCC was 5.9,
11.6, and 15.6% at respectively 1, 3, and 5 years. A previous treatment
with PEG-IFN decreased the incidence of HCC in cirrhotic patients
with a trend to reach statistical significance (P = 0.095). In the
presence of cirrhosis and without PEG-IFN treatment, the incidence
of HCC was respectively 3.6, 17.3, and 21.2% whereas in patients
treated with PEG-IFN, the incidence of HCC was respectively 3.2, 3.2,
and 7.4% at 1, 3, and 5 years.

Conclusions: HCC occurs in a significant proportion of HBV relatedcirrhosis patients at five years. A previous treatment with PEG-IFN
may decrease the incidence of HCC as compared to nucleos(t)ide
analogues. A larger scale follow-up study is required to highlight
these results in a more significant pattern.
THU-095
Clinical features of hepatocellular carcinoma in the elderly in a
hepatitis B endemic country – a comparative study of 1430 cases
C.-C.M. Cheah1, B.-B.G. Goh1, P.-E. Chang1, C.-K. Tan1. 1Gastroenterology
and Hepatology, Singapore General Hospital, Duke-NUS Medical School,
Singapore, Singapore
E-mail: mark.cheah@mohh.com.sg
Background and Aims: Patients with hepatitis B and C related
hepatocellular carcinoma (HCC) commonly present between 50 and
70 years old. Although hepatitis B is endemic in Singapore and is the
main aetiology of HCC, we hypothesize that prevalence of hepatitis B
related HCC is lower in our elderly (ELD) HCC patients as cryptogenic
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(commonly attributed to non-alcoholic steatohepatitis (NASH)) HCC
becomes increasingly important. We also compared other clinical
features and survival outcomes between ELD and non-ELD patients.
Methods: The study cohort comprised 1430 patients seen in the
Department of Gastroenterology and Hepatology, Singapore General
Hospital, prospectively enrolled in a HCC database since 1988. The
ELD group consisted of patients with HCC diagnosed at age 70 years
or more. Demography, clinical characteristics and mortality data were
compared between ELD and non-ELD groups. Survival census was
performed with the National Registry of Deaths on 31 October 2015.
Statistical and survival analyses were performed using SPSS. Study
was approved by IRB.
Results: There were 378 (26.4%) and 1052 (73.6%) patients in ELD and
non-ELD groups respectively. Median age was 75 and 59 years
respectively ( p < 0.001). There were significantly more female
patients in ELD group (30.4% vs. 13.8%, p < 0.01). Hepatitis B was
significantly less prevalent in ELD group (35.9% vs. 68.5%, p < 0.0001).
Conversely, cryptogenic ( presumably NASH) HCC was significantly
more prevalent in ELD group (27.3% vs. 11%, p < 0.0001). There were
significantly less Child Pugh A (CP-A) patients in ELD group (CP-A/B/C
in ELD vs. non-ELD: 42%/44.3%/13.7% vs. 53.6%/32.6%/13.8%, p <
0.001). Single lesion HCC at presentation was more common in ELD
group (55.8% vs. 49.0%, p < 0.05). There was no significant difference
in BCLC staging between ELD and non-ELD. Portal vein invasion was
less common in ELD group (25.4% vs. 35.6%, p < 0.001). Mean ± SEM
survival of ELD was significantly lower than non-ELD (23.8 ± 2.67 vs.
53.7 ± 4.45 months, p < 0.01).
Conclusions: There were more female elderly patients with HCC
compared with non-elderly patients. Cryptogenic ( presumably
NASH) HCC becomes more important in elderly patients. Elderly
patients tended to have less aggressive disease with less multifocal
disease and less portal vein invasion but still had poorer survival.
Thus, the outcome of HCC is poorer and risk indicators associated
with HCC in the elderly differ from our younger patients. This has
implications in the surveillance for HCC in the elderly.
THU-096
Risk of hepatocellular carcinoma recurrence in hepatitis C
cirrhotic patients treated with direct acting antivirals
G. Cabibbo1, I. Cacciola2, M.R. Cannavò3, S. Madonia4, V. Calvaruso5,
S. Petta1, M. Di Stefano6, L. Larocca7, T. Prestileo8, F. Tine9̀ ,
A. Digiacomo10, G. Bertino11, L. Giannitrapani12, F. Benanti13, A. Davì14,
R. Volpes15, L. Guarneri16, A. Averna17, I. Scalisi18, C. Iacobello19,
G. Mazzola20, F. Cartabellotta21, V. Portelli22, M. Russello23, G. Scifo24,
G. Squadrito25, G. Raimondo25, A. Craxì1, V. Di Marco1, C. Cammà1 and
on behalf of RESIST-HCV (Rete Sicilia Selezione Terapia – HCV).
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Palermo; 16Malattie Infettive, Umberto I, Enna; 17Malattie Infettive,
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Malattie Infettive, Università di Palermo, Palermo, Italy; 21Medicina
Interna, Buccheri La Ferla, Palermo, Israel; 22Malattie Infettive, P.O.,
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Background and Aims: Use of direct acting antivirals (DAA) is a
revolution for the treatment of patients with chronic hepatitis
C. However, conflicting data exists regarding the impact of DAA
treatments on the rate of tumor recurrence after curative treatment of
hepatocellular carcinoma (HCC) in HCV-related cirrhotic patients.
To evaluate the risk of HCC early recurrence in successfully treated
HCV-related HCC after DAA therapy, we analysed the on-going
dataset from RESIST-HCV, which includes all HCV patients evaluated
in 22 Centres of Sicily.
Methods: Between March 2015 and October 2016, 185 patients with
HCV-related compensated cirrhosis and an HCC who achieved
complete radiological response after curative treatment underwent
anti-HCV treatment with DAAs. DAA regimens and use of Ribavirin
were established by each physician. The baseline characteristics and
radiologic tumor response were registered in all patients before
starting antiviral therapy and during the follow-up according to the
clinical practice policy. The primary endpoint of the analysis was the
time to HCC recurrence, defined as the initiation of DAA to the
documentation of HCC recurrence.
Results: Median follow-up was 9.9 months (mo.). One hundred fifty
six patients was in Child-Pugh A, while 29 was in Child-Pugh
B. Seventy nine patients had a 12 –mo. therapy regimen while 106
had a 24 mo. therapy regimen. One hundred seven patients
completed therapy during follow-up and 78 were still on treatment.
The crude rate of HCC recurrence was 13% (24/185). Pattern of
recurrence was nodular in 83% patients (20/24) and infiltrative in 17%
(4/24). The actuarial probability by Kaplan-Meier method of developing HCC recurrence during follow-up is shown in Figure 1. The 6
and 12 mo. HCC recurrence rates were 7.9% and 16.3%, respectively.
One patient died during follow-up.

Conclusions: In patients with HCV-related successfully treated HCC
DAAs does not increase the risk of HCC recurrence. Moreover,
potential benefit of DAA on preservation of liver function, resulting
in a lower cirrhosis-related mortality and a greater change of
receiving curative treatments, should improve survival of patients
with HCV-related HCC who achieved complete radiological response
after curative treatment.
THU-097
Hepatocellular carcinoma and rheumatoid arthritis: a 10-year
population-based propensity-score matched cohort study in
Taiwan
C.-S. Hsu1, H.-C. Lang2, K.-Y. Huang3, C.-L. Chen4. 1Liver Diseases
Research Center, Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical
Foundation, New Taipei; 2Institute of Hospital and Health Care
Administration, National Yang-Ming University, Taipei; 3Internal
Medicine, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation,
Chiayi; 4Internal Medicine, Hualien Tzu Chi Hospital, Buddhist Tzu Chi
Medical Foundation, Hualien, Taiwan
E-mail: hsu.chingsheng@gmail.com
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Background and Aims: Data for the risk of hepatocellular carcinoma
(HCC) in patients with rheumatoid arthritis (RA) are scarce. We did a
nationwide cohort study in Taiwan to examine the risk of HCC in
patients with RA.
Methods: All study subjects aged ≧18 years were enrolled prospectively in the Taiwan National Health Insurance program between
January 1, 1999, and June 30, 2009, and their follow-up data were
collected until December 31, 2009. We matched RA and non-RA
subjects by propensity scores in a 1:1 ratio. Our primary outcome was
a diagnosis of HCC during a 10-year follow-up period. The risk of HCC
was represented as a hazard ratio (HR) calculated in Cox proportional
hazard regression models.
Results: 32,603 RA and 32,603 non-RA subjects were included in the
primary outcome analysis. Mean overall person-years(PY) of followup were 198,227 PY for the RA cohort, and 317,507 PY for the non-RA
cohort. The overall incidence of HCC was higher in the RA cohort than
in the non-RA cohort (47.4 vs. 37.8 events per 105 PY; crude HR 1.69
[95% CI 1.28–2.23] (Figure. HCC cumulative incident rate during a 10year follow-up period); HR adjusted for age, sex, frequency of medical
visits, and comorbidities was 2.38 [1.78–3.17]). RA further increased
the HCC risk in patients with HBV infections (1.13[1.06–1.21]; P =
0.0004), HCV infections(1.26[1.16–1.37]; P < 0.0001), or liver cirrhosis
(1.61[1.46–1.78]; P < 0.0001).

Conclusions: RA is associated with a significantly increased risk of
developing HCC, even in patients with HBV or HCV infections.
Awareness of this increased risk should help optimise the management of both RA and HCC.
THU-098
Transarterial chemoembolizaton combined with sorafenib for
intermediate-stage hepatocellular carcinoma: a window of tumor
burden for survival benefit
E. Wang1, W. Bai1, D. Xia1, L. Liu1, W. Wang1, H. Chen1, Q. Wang1, L. Zuo1,
Y. Lv1, H. Liu1, Z. Yin1, J. Xia2, D. Fan1,3, G. Han1. 1Department of Liver
Disease and Digestive Interventional Radiology, Xijing Hospital of
Digestive Diseases, Fourth Military Medical University; 2Department of
Medical Statistics, Fourth Military Medical University; 3State Key
Laboratory of Cancer Biology, Xijing Hospital of Digestive Diseases,
Fourth Military Medical University, Xi’an, China
E-mail: hangh@fmmu.edu.cn
Background and Aims: The benefit of combining transarterial
chemoembolizaton (TACE) and sorafenib (TACE-S) over TACE alone
in intermediate stage of hepatocellular carcinoma (HCC), a highly

heterogeneous patient population, remains a controversial issue.
Therefore, we aim to investigate how the treatment outcome changes
as the tumor burden varies and find the subset of patients
appropriate for TACE-S.
Methods: From January 2009 to December 2015, 616 consecutive
intermediate HCC patients with preserved liver function (ChildPugh ≤ B8) and well performance status (ECOG score ≤ 1) underwent
TACE alone (n = 394) or TACE-S (n = 222). Tumor burden is defined as
the algebraic sum of tumor size [cm] and number, based on which we
divide the intermediate stage of HCC. In the entire cohort and
different subsets of patients, the Cox regression analyses were
separately used to evaluate the superiority of TACE-S to TACE in
improving overall survival (OS) and time-to-tumor progression (TTP).
Results: During a median follow-up of 16 months, 443 patients
(71.9%) had died. In multivariate analysis, there was no significant
difference between TACE and TACE-S in improving OS (adjusted
hazard ratio [HR] 0.88, p = 0.196); however, the concomitant
administration of sorafenib statistically prolonged TTP compared
with TACE alone (adjusted HR 0.75, p = 0.007). With the cut-off value
of seven and twelve for tumor burden, the included patients were
divided into three groups with low, moderate and high tumor burden.
For patients with moderate tumor burden, TACE-S significantly
improved OS compared to TACE (adjusted HR 0.68, p = 0.013),
whereas no significant differences with respect to OS were observed
in patients with low or high tumor burden (adjusted HR 0.77, p =
0.132 and 0.77, p = 0.132, respectively).

Conclusions: Compared with TACE alone, TACE-S significantly prolongs TTP but not OS in the whole cohort of intermediate HCC
patients. Notably, a significant improved OS is observed in the subset
of patients with 7-to-12 tumor burden. Consequently, there might be
a window of survival benefit based on intrahepatic tumor burden,
and further prospective, multicenter studies are needed.
THU-099
The malignant transformation of hepatocellular adenoma:
experience of a French liver center
C. Sempoux1, J.F. Blanc2,3, B. Le Bail2,4, L. Chiche5, C. Balabaud2,
P. Bioulac-Sage2,4. 1Institut Universitaire de Pathologie-IUP, Lausanne,
Switzerland; 2Bariton INSERM 1053, Université de Bordeaux, Bordeaux,
France; 3Service Hépatologie gastroentérologie et oncologie digestive,
Hôpital Haut Lévêque, CHU Bordeaux; 4Service de Pathologie, Hôpital
Pellegrin; 5Service de Chirurgie Digestive, Hôpital Haut Lévêque, CHU
Bordeaux, Bordeaux, France
E-mail: charles.balabaud@u-bordeaux.fr
Background and Aims: The malignant transformation of hepatocellular adenoma (HCA) is reported to occur in 4–8% of cases, mainly in
men and in HCA with ex3 b-catenin mutation. The aim of this study
was to describe our experience with malignant transformation of
HCA.
Methods: In our hospital all resected HCA are phenotypically
classified, using the panel of antibodies, LFABP, CRP, GS/b-catenin,
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to diagnose HNF1a inactivated (H-HCA), inflammatory (IHCA), bcatenin activated (b-HCA) and unclassified HCA (UHCA), respectively.
All slides for each of HCA were reviewed and classified in 2 categories:
benign HCA and HCA related to malignant transformation. We
differentiated: (a) cases with borderline lesions, (cellular or architectural atypia still insufficient for the diagnosis of hepatocellular
carcinoma (HCC); (b) cases with a firm diagnosis of focal HCC; (c)
cases of large HCC containing areas reminiscent of HCA.
Results: Over a total of 217 resected cases (189F/28M), there were 79
H-HCA, 69 IHCA, 22 b-HCA [15 with ex3 mutation], 32 b-IHCA [19
with ex3 mutation including 1 with ex3-S45] and 15 UHCA. 198 cases
were classified as benign and 19 cases (7M), mean age 40 (range 18–
66) were classified within the suspicious or malignant subgroups.
Nodules were single in 10 cases. The mean size of the largest nodule
was 9.5 cm (range 3.5–17 cm). There were 4 H-HCA (3M), all with no
or minimal steatosis; 8 b-HCA (2M), 5 b-IHCA (2M), and 2 UHCA.
Death related to HCC occurred in 5 cases (4F). In H-HCA, b-HCA, bIHCA, UHCA there were 2, 2a, 3b, 1c nodules among HCA borderline;
2d, 2e, 1f, 1g nodules among HCA with HCC foci; and 0, 4h, 1i, 0 nodules
among HCC on HCA respectively.
a
1 Cushing, recurrence, death 4 years later; b1 incomplete resection
(S45), recurrence, death due to HCC 12 years later, 1 focal borderline
lesion, 1 alcoholism; cdiabetes and obesity; d2 vascular liver disease
OLT; e1 diabetes, recurrence 4 years later (resection), death 10 years
later; fGSD, OLT, alive; gdiabetes, morbid obesity; h2 drugs (male
hormone, antiepileptic), 1 GSD, death 5 years later; iHCC satellite
nodule, death 1 month later.
Conclusions: HCA malignant transformation occurred in 8.7% of
surgical HCA cases with death in 2.3%; there is a tendency to have an
increase ratio of man, specific etiology and b-HCA/b-IHCA subtypes
exon 3 mutations including S45. Malignant transformation in H-HCA
with no or few steatosis do occur. Malignant transformation affects
also women. These data are relevant for patient’s management.
THU-100
Radiological assessments in patients with hepatocellular
carcinoma following transarterial chemoembolization: can initial
response independently predict the survival regardless of tumor
load?
W. Wang1,2, E. Wang1, D. Xia1, W. Bai1, L. Zhang1, J. Yuan1, J. Niu1,
Z. Yin1, Z. Zhang1,3, G. Han1. 1Department of Liver Disease and Digestive
Interventional Radiology, Xijing Hospital of Digestive Diseases, Fourth
Military Medical University, Xi’an; 2Department of Radiology, Pla 538
Hospital, Hanzhong, China; 3Department of Radiology, Northwestern
University, Chicago, United States
E-mail: hangh@fmmu.edu.cn
Background and Aims: Whether the initial response assessed by
modified Response Evaluation Criteria in Solid Tumors (mRECIST) can
reliably predict the survival in hepatocellular carcinoma (HCC)
patients following repeated transarterial chemoembolization (TACE)
has been controversial. This may be because difference in tumor load
between published studies and tumor load may play a pivotal role in
response evaluation. The aim of our study was to investigate the
prognostic value of mRECIST response in patients with different
tumor load.
Methods: A total of 350 patients with intermediate stage HCC and
preserved liver function treated with TACE were enrolled. Response to
therapy was based on mRECIST criteria. Spline-based analysis was
used to define the best cutoff value of tumor load in terms of size and
number. Kaplan–Meier and Cox regression analyses were used to
explore differences in OS between mRECIST responders and mRECIST
non-responders.
Results: Spline-based analysis revealed that the best cutoff value of
tumor size was 7 cm and that of 2 for tumor number. On this basis,
tumor load was stratified into two groups: a total of 158 patients with
7 cm or less in size and 2 or less in number were assigned to lowtumor load group; Another 192 patients were assigned to high-tumor
S220

load group. In low-tumor load group, difference in median survival
between responders and non-responders was statistically significant
(37.8 versus 22.5 months, P < 0.001) and mRECIST responders had a
57% risk reduction when compared to non-responders. Multivariable
Cox regression analysis showed that mRECIST response was an
independent predictor of survival. In high-tumor load group, no
significant statistic difference in median survival was observed
between mRECIST responders and non-responders (20.9 versus
10.0 months, P = 0.123); Multivariable Cox regression analysis
showed that the initial mRECIST response was not an independent
predictor of survival (Table 1).
Table 1: THU-100 Prognostic significance of mRECIST response in
low- and high-tumor load subgroups

Variables

Number Median
of
survival
patients (Months)

Low-tumor load group
Responders
113

37.8

Non-responders
45
High-tumor load group
Responders
98

22.5

Non-responders

10.0

94

20.9

Univariate
analysis
HR
(95% CI)

P

Multivariate
analysis
HR
(95% CI)

P

0.43 (0.28, <0.001 0.41 (0.27, <0.001
0.66)
0.63)
Reference
Reference
0.77 (0.56, 0.125 0.80 (0.54, 0.243
1.07)
1.17)
Reference
Reference

mRECIST, modified Response Evaluation Criteria in Solid Tumors; HR, hazard
ratio; CI, confidence interval.

Conclusions: Response evaluation should be further stratified by the
tumor load. The initial mRECIST response strongly predicts the
survival only in those patients with low-tumor load, not in patients
with high-tumor load.
THU-101
Hepatocellular carcinoma diagnostic performance of liver
imaging reporting and data system for contrast enhanced
ultrasound and of quantitative contrast enhanced ultrasound
C.G. Cristea1, L.D. Sandulescu1, A. Saftoiu1, S.M. Cazacu1, I.A. Gheonea2,
T. Ciurea1. 1Gastroenterology and Hepatology Research Center;
2
Department of Medical Imaging, University of Medicine and Pharmacy,
Craiova, Romania
E-mail: cg.cristea@yahoo.com
Background and Aims: Hepatocellular carcinoma (HCC) is the fifth
most frequent malignancy in men and the ninth in women. Contrast
enhanced ultrasound (CEUS) provides characterization of focal liver
lesions (FLL) based on their behavior during the three phases of
contrast enhancement. A modified version of the LI-RADS score (Liver
Imaging Reporting and Data System) was proposed for CEUS as to
reduce diagnostic errors and intra-operatory variability in HCC
diagnosis. Thus we focus on a method of associating objective data
with subjective image examination, quantitative CEUS.
Methods: Our study included 132 patients at risk of developing HCC,
diagnosed with FLL, which underwent CEUS examination at the
Gastroenterology and Hepatology Research Center of Craiova
between 01.07.2014 and 01.07.2016.
Results: Sensitivity (Se) and specificity (Sp) of CEUS LI-RADS were
calculated for three situations: high Se = 95.7% and low Sp = 20.3%
when lesions with LI-RADS higher than LR-3 were considered HCC,
Se = 80.7% and Sp = 78.7% when lesions with a score higher than LR-4
were considered HCC or low Se = 53.4% and high Sp = 85.3% when
only LR-5 was equivalent to HCC. Optimum Se and Sp were obtained
by associating LR-4 with LR-5. Area under the ROC curve was
statistically significant at 0.65.
In quantitative CEUS, focal nodular hyperplasia (FNH) had the fastest
time to peak (TTP), 9.6 ± 3.9 s, and an enhancement with a maximum
intensity (IMAX) of 129 ± 35.4%. For FNH the rise slope (RS) was
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abrupt: 13.4 ± 4.1. For HCC the values were slightly lower, presenting
fast contrast agent uptake (TTP = 14.5 ± 4.2 s) and intense hyperenhancement (IMAX = 109 ± 19.6%) with a RS of 7.5 ± 3.6. Hepatic
hemangioma presented the slowest uptake due to its characteristic
enhancement pattern with IMAX = 48 ± 21,9%, TTP = 24.3 ± 6.1 s, and
RS = 1.9 ± 1.5.

Paris; 3Service d’hépatologie, DHU Unity Hôpital Beaujon, Assistance
Publique-Hôpitaux de Paris, Clichy; 4INSERM, UMR-970, Paris
Cardiovascular Research Center – PARCC, Paris; 5Service de chirurgie
hépato-biliaire, DHU Unity Hôpital Beaujon, Assistance PubliqueHôpitaux de Paris, Clichy; 6Université Denis Diderot-Paris 7, Paris;
7
INSERM, UMR-1149, Centre de Recherche sur l’inflammation; 8Service
d’imagerie; 9Service d’anatomie pathologique, DHU Unity Hôpital
Beaujon, Assistance Publique-Hôpitaux de Paris, Clichy, France
E-mail: drcristinalevi@yahoo.com
Background and Aims: Identification of biomarkers for early
detection of hepatocellular carcinoma (HCC) is a major public
health goal. Microvesicles (MVs) are extracellular vesicles released
by cells following activation or apoptosis. We aimed at determining if
plasma MV levels can identify HCC and predict the future
development of HCC in patients with cirrhosis.
Methods: We prospectively included all patients with cirrhosis
undergoing hepatic vein catheterization (Figure). We analyzed
circulating levels of endothelial (CD62E+ or CD144+), platelet
(CD41+), leuko-endothelial (CD31+/41-), pan-leukocyte (CD11a+),
and hepatocyte (cytokeratin 18+) MVs using flow cytometry or ELISA/
filtration, and provide results as median (interquartile range).
Results: 125 patients (78% male, median MELD 12) were included.
Cause of cirrhosis was alcoholic in 40%, hepatitis C in 29% and other in
31%. For 83% of the 36 patients with HCC, tumor was within Milan
criteria. Since the 36 patients with HCC at inclusion had a lower MELD
than the 89 without HCC, we matched 21 out of the 36 HCC patients
with 21 out of the 89 HCC-free patients on MELD and on cause of
cirrhosis to determine the independent impact of HCC on MV levels.
The only difference between the two groups was higher platelet
MV levels in HCC patients than in others ( p = 0.026). Volume of HCC
(< or ≥5 cm3) did not influence MV levels. To determine whether MV
levels predict future HCC development, we focused on the 89 patients
without HCC at inclusion, of whom 15 developed HCC after a followup of 12 (6–18) months. Patients who developed HCC had twice
higher endothelial (CD62E+; p = 0.032) and 3 times lower leukoendothelial (CD31+/41−; p = 0.048) MV levels than those who did not.
The actuarial risk of HCC in patients having CD62E+ MVs levels within
the 3rd tertile was 26% at 12 months vs. 11% in others (log rank, p =
0.03). Actuarial risk of HCC was 28% at 12 months in patients having
leuko-endothelial MV levels in the 1st tertile vs. 10% in others (log
rank, p = 0.02). Combination of these criteria improved prediction of
HCC development: 35% at 12 months in patients having high CD62E+
MV and low CD31+/41− MV levels vs. 12% in others ( p = 0.003).

Conclusions: Our study suggests that CEUS LI-RADS scores LR-3, LR-4
and LR-5 combined offer a high sensibility rate of HCC detection,
while LR-5 has a high specificity. Combined use of LR-4 and LR-5
provides high sensibility and specificity for HCC. Quantitative CEUS
analysis can improve HCC diagnosis by facilitating differential
diagnosis with benign FLL based on arterial enhancement parameters. CEUS LI-RADS score was recently introduced and studies that
evaluate its diagnostic capacity are important in further improving its
performance. To our knowledge, this is the first quantitative CEUS
comparison of hepatic hemangioma, FNH and HCC and therefore the
current data can improve the diagnostic accuracy of CEUS.
THU-102
Plasma microvesicles levels can predict the development of
hepatocellular carcinoma in patients with cirrhosis
C. Levi1,2, A. Payancé3, J. Bissonnette3, M. Tanguy4, O. Roux3,
M. Bouattour3, O. Soubrane5, C. Francoz3, D. Lebrec3,6,7, V. Vilgrain8,
V. Paradis9, D. Valla3,6,7, F. Durand3,6,7, C.M. Boulanger2,6,
P.-E. Rautou2,3,6. 1Université Paris Descartes, Sorbonne Paris Cité;
2
INSERM, UMR-970, Paris Cardiovascular Research Center – PARCC,

Conclusions: Presence of HCC suitable for surgery or transplantation
had no or weak association with MV levels. By contrast, high CD62E+
and low CD31+/41− MVs levels predicted the future development of
HCC. These results suggest that endothelial injury may favor HCC
development.
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THU-103
Hand-foot-skin reaction of grade two or higher within sixty days
as the best response criterion for survival prediction in
hepatocellular carcinoma treated by sorafenib
E. Wang1, D. Xia1, W. Wang1, W. Bai1, Q. Wang1, J. Yuan1, X. Li1, J. Niu1,
Z. Yin1, J. Xia2, D. Fan1,3, G. Han1. 1Department of Liver Disease and
Digestive Interventional Radiology, Xijing Hospital of Digestive Diseases,
Fourth Military Medical University; 2Department of Medical Statistics,
Fourth Military Medical University; 3State Key Laboratory of Cancer
Biology, Xijing Hospital of Digestive Diseases, Fourth Military Medical
University, Xi’an, China
E-mail: hangh@fmmu.edu.cn
Background and Aims: Sorafenib-related adverse events have been
reported as surrogates of treatment response for hepatocellular
carcinoma (HCC); however, there remains no agreement on the
definition of responders. We aimed to evaluate the predictive abilities
of different criteria for sorafenib response based on adverse events
and to identify the most discriminatory one as a surrogate marker.
Methods: From January 2010 to December 2014, a total of 320
consecutive HCC patients treated with sorafenib for more than eight
weeks at our center were recruited. Considering the severity, type and
timing of adverse events, twelve different categories of sorafenib
response were defined. By comparing the discriminatory abilities of
these categories for overall survival (OS), an indicative criterion was
defined, and its predictive value was adjusted by multivariate Cox
regression models and validated in various study population subsets.

Results: Using concordance (C) index analyses and time-dependent
receiver operating characteristic (ROC) curves, the development of a
grade ≥2 hand-foot-skin reaction within 60 days of sorafenib initiation
(2HFSR60) was the most discriminating responder criterion. Based on
that defined criterion, 166 (51.9%) sorafenib responders achieved
significantly decreased risks of death (by 58%; adjusted hazard ratio
[HR] 0.42) and progression (by 44%; adjusted HR 0.56) compared to
those of non-responders (both p < 0.001). Notably, this criterion
consistently showed effective discrimination among most subgroups
and superior predictive ability compared to previous definitions.
Conclusions: Compared with other criteria to define sorafenib
response based on adverse events, 2HFSR60 has the optimal
discriminating ability for survival benefit in HCC treated by sorafenib.
THU-104
Close association of arrest-defective protein 1 (ARD1)
overexpression with frequent postoperative recurrence and poor
survival in patients with hepatocellular carcinoma
D. Lee1, H.J. Kang2, Y.-H. Chung1, G.H. Choi1, J.H. Seo3, J.-H. Park3,
H.S. Lee3, J. Choi3, M.-K. Jang4, S.H. Ryu5, Y.J. Lee6, E. Yu2, K.-W. Kim3,7.
1
Internal Medicine; 2Pathology, University of Ulsan College of Medicine,
Asan Medical Center; 3SNU-Harvard NeuroVascular Protection Research
Center, College of Pharmacy and Research Institute of Pharmaceutical
Sciences; 4Internal Medicine, Hallym University College of Medicine,
Kangdong Sacred Hospital; 5Internal Medicine, Inje University College of
Medicine, Seoul Paik Hospital; 6Hepatobiliary Surgery, University of
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Ulsan College of Medicine, Asan Medical Center; 7Molecular Medicine
and Biopharmaceutical Sciences, Graduate School of Convergence
Science and Technology, and College of Medicine or College of Pharmacy,
Seoul National University, Seoul, South Korea
E-mail: yhchung@amc.seoul.kr
Background and Aims: Arrest-defective protein 1 (ARD1) has been
known to be an important protein to regulate cell growth and
differentiation. However, the exact role of ARD1 has not been clarified
in most human cancer including hepatocellular carcinoma (HCC). In
this study, we investigated the effects of ARD1 overexpression in HCC
tissue on the clinical outcomes of HCC patients.
Methods: A total of 698 patients with histologically-proven HCC (162
liver transplantation and 536 curative surgical resection) were
subjected (etiology [HBV/HCV/NBNC]: 88%/6%/6%). Radiologically,
605 patients (87%) had single nodular type of HCC and 93 (13%) had
multinodular HCC; the median size of HCC was 4.0 cm in diameter.
(Range; 1–21) Two hundreds and fifteen patients (31%) revealed to
have microvascular invasion (MVI) histologically. In 5%, 31%, 46% and
18% of HCC, the Edmondson-Steiner (ES) grade was I, II, III and IV,
respectively. Sixty-eight percent of HCC patients had liver cirrhosis
(LC) in the surrounding liver. The expression of ARD1 was
semiquantitated immunohistochemically based on the proportion
of stainable cells. (−, nothing; +, <1/3; ++, 1/3 ∼ 2/3; +++, >2/3). All the
subjects were followed up regularly for a median of 86 months.
(Range, 1∼232)
Results: ARD1 was stainable in 87% of HCC tissues. (+, 32%; ++, 43%;
+++, 12%) In contrast, only 2 surrounding liver tissues (<1%) were
weakly stainable for ARD1. ARD1 overexpression in HCC tissue was
associated with the presence of MVI (P < 0.001) and poor differentiation (P < 0.001), while not related to the size or type of HCC. Out of
536 patients treated with curative surgical resection, 387 (72%)
developed recurred HCC and 253 (47%) died from HCC progression
during the follow-up. The cumulative recurrence rates of HCC
increased in proportion to the degree of ARD1 expression. (P < 0.05)
Also, HCC patients with MVI (P < 0.01) and LC (P < 0.001) had higher
post-operative recurrence rates compared with those without them.
The survival rates of HCC patients decreased proportionally to the
degree of ARD1 expression in HCC tissues (P < 0.01) Also, the presence
of LC (P < 0.05), MVI (P < 0.001), poor differentiation (P < 0.01),
multinodularity (P < 0.05), and larger size (P < 0.01) were related to
shorter survival periods.
Conclusions: Our data suggested that ARD1 overexpression may be
closely associated with microvascular invasion and poor differentiation of HCC, and thus, with frequent postoperative recurrence and
shorter survival period in patients with HCC after curative surgical
resection.
THU-105
Phase 3 biomarker study for HCC surveillance using AFP, AFP L-3
and DCP. A prospective collection with retrospective blinded
evaluation
H. El-Serag1,2, D. White1,2, N. Tayob2,3, A. Alsarraj1,2, Y. Mori4,
H. Yamada4, F. Kanwal1,2. 1Baylor College of Medicine; 2Michael E
DeBakey VAMC HSR&D IQUEST; 3University of Texas MD Anderson
Cancer Center, Houston; 4WAKO Life Sciences, Inc., Mountain View,
United States
E-mail: hasheme@bcm.edu
Background and Aims: The triple biomarkers (AFP, AFP L-3, DCP) are
extensively used and validated for HCC surveillance in Japan.
However, there is a paucity of data from North American populations.
Methods: We present interim results from a prospective cohort study
(08/14–08/16) at the Houston VAMC. We enrolled consecutive
patients with cirrhosis irrespective of etiology and no past or
present HCC in a 6 monthly surveillance program consisting of liver
imaging (mostly ultrasound) combined with AFP. HCC was diagnosed
according to AASLD criteria. Blood samples were prospectively
collected every 6 months and were analyzed in a retrospective
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blinded fashion. AFP, AFP L-3, DCP were bioassayed. We calculated
sensitivity and false positive rate (FPR) for detecting HCC using
cutoffs recommended by the Japan Society of Hepatology (AFP >
20 ng/ml. AFP-L3 > 7%, DCP > 0.48 ng/ml, or any of the three). We also
calculated the sensitivity and FPR for the GALAD were score at a
threshold of −1.95 chosen by Berhane et al 2016.
Results: A total of 493 patients contributed to a total of 828
surveillance episodes, of whom 14 patients developed HCC. We
limited the analysis to 12 HCC cases with complete information on
biomarkers before HCC development and 449 controls with
consistently negative imaging. The mean age of the overall cohort
was 63.35 and 98% were men. The cirrhosis etiology was HCV in 72%,
alcohol 59%, and NAFLD in 17%. Cases had higher AFP-L3 (6.53 vs.
3.55, p = 0.048) at baseline. At the time of diagnosis the mean tumor
size was 2.01 cm (SD 0.82), 7 patients had only one HCC nodule (3 had
2 nodules and 2 had 3 nodules), all but two received HCC specific
treatment and one is listed for liver transplant. The sensitivity of all
three biomarkers combined was higher than using any of the markers
alone but the FPR was high (Table). Cutoff based on GALAD score
further increased FPR.
6 months

AFP > 20 ng/mL
AFP-L3% > 7%
DCP > 0.48 ng/mL
Either: AFP > 20 ng/
mL, AFP-L3% > 7% or
DCP > 0.48 ng/mL
GALAD > −1.95

12 months

Sensitivity

FPR

Sensitivity

FPR

0.20
0.60
0.80
0.90

0.05
0.18
0.39
0.50

0.25
0.58
0.83
0.92

0.05
0.18
0.38
0.50

0.90

0.72

0.92

0.71

Conclusions: In North American patients with cirrhosis, the use of
biomarkers with existing cutoffs (AFP, AFP-3, DCP) results in a
considerable improvement in sensitivity for HCC detection at an early
stage but may also result in an increase in false positive results.
Further refinement of cutoffs may further increase the accuracy for
early HCC detection.
THU-106
Associating liver partition and portal vein ligation for staged
hepatectomy induces greater hypertrophy compared to
conventional staged hepatectomy
D. Chia1, Z. Yeo2, S. Loh3, A. Kow1. 1Department of Surgery, National
University Hospital; 2Yong Loo Lin School of Medicine, National
University of Singapore; 3Department of Diagnostic Imaging, National
University Hospital, Singapore, Singapore
E-mail: darylchia@gmail.com
Background and Aims: Insufficient future liver remnant (FLR)
remains a challenge in major hepatectomies. Associating liver
partition with portal vein ligation for staged hepatectomy (ALPPS)
has emerged as an alternative to conventional staged hepatectomy
following portal vein embolisation or ligation (PVE/L). We compared
short-term outcomes of ALPPS with PVE/L in treating patients with
unresectable liver tumours where the FLR was initially deemed
insufficient.
Methods: A retrospective review was performed between 8 patients
with ALPPS and 29 patients with PVE/L for staged hepatectomy.
Clinical parameters and computed tomography volumetry before and
after PVE/L for staged hepatectomy or ALPPS were studied. Shortterm outcomes in patients who underwent definitive hepatectomy
were compared between both groups.
Results: Disease characteristics, incidence of cirrhosis and baseline
FLR volume were similar between ALPPS and PVE/L staged hepatectomy patients. The absolute increase in volume (ALPPS vs. PVE/L
staged hepatectomy, 163.1 + 75.6 ml vs. 53.0 + 89.5 ml, p = 0.006)
and percentage of change in FLR (ALPPS vs. PVE/L staged hepatectomy, 60 + 45% vs. 25 + 40%, p = 0.05) was superior in ALPPS patients.

Of the 75% (6/8) ALPPS patients and 59% (17/29) PVE/L staged
hepatectomy patients who underwent definitive liver resection,
there was no difference in median serum bilirubin (ALPPS vs. PVE/L
staged hepatectomy, 28.5 + 37.5 μmol/L vs. 21.0 + 16.5, p = 0.37),
median INR (ALPPS vs. PVE/L staged hepatectomy, 1.5 + 0.4 vs. 1.4 +
0.3, p = 0.07) or incidence of post-hepatectomy liver failure (ALPPS
vs. PVE/L staged hepatectomy, 17% vs. 0%, p = 0.26) on post-operative
day 5. There was no 30-day mortality in both groups.
Conclusions: ALPPS was superior in inducing FLR growth and was
not associated with increased post-hepatectomy liver failure or 30day mortality compared to conventional staged hepatectomy. It is a
useful option to increase the resectability of liver tumours with
threatened FLR.
THU-107
Treatment-stage migration maximizes survival outcomes in
patients with hepatocellular carcinoma treated with sorafenib:
an observational study
C. Yen1, R. Sharma1, L. Rimassa2, T. Arizumi3, D. Bettinger4, J. Evans1,
T. Pressiani2, M.E. Burlone5, M. Pirisi5, L. Giordano2, J. Howell6,
M. Kudo3, R. Thimme4, J.-W. Park7, D.J. Pinato1. 1Department of Surgery
and Cancer, Imperial College London, London, United Kingdom; 2Medical
Oncology & Haematology Unit, Humanitas Cancer Center, Milan, Italy;
3
Department of Gastroenterology and Hepatology, Kindai University
School of Medicine, Osaka, Japan; 4Department of Medicine II, University
Hospital Freiburg, Freiburg, Germany; 5Department of Translational
Medicine, Università degli Studi del Piemonte Orientale, Novara, Italy;
6
Department of Medicine, University of Melbourne, St Vincent’s Hospital,
Melbourne, Australia; 7Center for Liver Cancer, National Cancer Center
Hospital, Goyang, South Korea
E-mail: david.pinato09@imperial.ac.uk
Background and Aims: Sorafenib (SOR) is an effective first-line
therapy in patients with Barcelona Clinic Liver Cancer (BCLC) C
hepatocellular carcinoma (HCC). The efficacy of SOR after failure to
curative or loco-regional therapies is not based on randomized
controlled trials and efficacy is extrapolated from studies in advanced
disease, which however carries a more adverse course. We compared
outcomes of patients who received SOR as first-line therapy with
those treated at disease progression after curative or loco-regional
therapy failure.
Methods: From a multi-center cohort of 790 patients from Europe (n
= 483, 61%) and Asia (n = 307, 39%) a total of 265 (34%) were treatment
naïve (TN) whereas 525 (66%) had been pre-treated (PT) with at least
1 line of therapy including TACE (n = 416, 79%), RFA (n = 170, 32%) and
resection (n = 149, 28%). Commonest causes of SOR discontinuation
were progressive disease in 456 patients (58%) or unacceptable
toxicity in 149 (19%). Primary endpoint was overall survival (OS) from
the date of SOR commencement with prognostic factors analyzed
using Kaplan-Meier and Cox regression analysis.
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Results: Median OS was 9 months for the entire cohort (95%CI 8.2–
9.7), median SOR duration was 2.8 months (IQR 5.4). PT patients had
better Child Pugh (CP) class (CPA n = 283, 57%) than TN (n = 117, 47%, p
< 0.001) and lower BCLC stage (BCLC A-B n = 158, 33% vs. 55, 23% p =
0.003). Median OS was shorter in TN (6.6 months 95%CI 5.7–7.5)
compared to PT (10.4 months, 95%CI 9.1–11.7 p < 0.001). The
prognostic impact of prior treatment for HCC (HR 1.4 95%CI 1.2–1.7,
p < 0.001) was preserved in a multivariate Cox regression model
adjusted for baseline BCLC (HR 1.7 95%CI 1.4–2.1 p < 0.001), alphafetoprotein > 400 ng/ml (HR 1.8 95% CI 1.5–2.1, p < 0.001) and CP class
( p = 0.24). PT patients were more likely to receive further active
anticancer treatment after SOR than TN (n = 105/369, 29% vs n = 14/
158, 9% p < 0.001).
Conclusions: In this observational study SOR treatment conferred a
better OS in PT compared to TN patients suggesting biologic
heterogeneity in these patient subgroups, a finding that may facilitate
drug development and interpretation of trials. The improved survival
outcomes in pre-treated patients justifies BCLC-stage treatment
migration to maximize survival outcomes after failure to curative or
loco-regional therapies.

Liver tumours: Experimental and
pathophysiology
THU-108
CRIPTO expression in hepatocellular carcinoma
D. van der Helm1, S. Karkampouna2, H. Verspaget1, A.F. Sarasqueta3,
L. Chen4, S. Osanto5, M. Burgmans6, A. Schaapherder7,
E. Snaar-Jagalska4, B. van Hoek1, L. Terracciano8, M.K. de Julio9,
M. Coenraad1. 1Gastroentrology, Leiden University Medical Center,
Leiden, The Netherlands; 2Clinical Research, Bern University, Bern,
Switzerland; 3Pathology, Leiden University Medical Center; 4Biology,
Leiden University; 5Oncology; 6Radiology; 7Surgery, Leiden University
Medical Center, Leiden, The Netherlands; 8Pathology, University Hospital
Basel, Basel, Switzerland; 9Clinical Research, Bern University, Bern,
The Netherlands
E-mail: d.van_der_helm@lumc.nl
Background and Aims: Hepatocellular carcinoma (HCC) is the third
cause of cancer-related death worldwide. Despite increasing treatment options, prognosis remains poor. CRIPTO is a GPI-anchored
signaling protein with diverse actions as a regulator of stemness. In
addition to its physiological roles in stem cells, Cripto is expressed at
high levels in human tumors and promotes the oncogenic phenotype.
In HCC, CRIPTO expression was correlated to poor patient outcome,
however the underlying mechanism(s) are still unknown. In this
study, we aimed to elucidate the underling mechanisms and explore
the effect of CRIPTO expression in HCC.
Methods: Paraffin embedded and frozen tissue samples were used to
evaluate CRIPTO expression on protein and RNA level. Functional and
molecular effects exerted by CRIPTO in HCC were studied in a stable
lentiviral transduced CRIPTO overexpressing HepG2 cell line. RNA
levels of CRIPTO related pathway, epithelial to mesenchymal transition (EMT) pathways and cancer stem cell (CSC) genes were measured.
Migratory and proliferative capacities were tested with standard
wound healing, transwell and proliferation assays. Tumour take was
assessed by subcutaneous implantation of cells in immunocompromised mice and duct of Cuvier injection in zebrafish embryos.
Results: CRIPTO immunostaining of 80 pairs of HCC and adjacent
tissue samples identified a subpopulation (28%) of tumours expressing higher CRIPTO levels than adjacent tissue. In vitro studies with
HepG2-CRIPTO cells revealed increased expression levels of GRP78
and NODAL pathway members (NODAL, ALK4, LEFTY). Moreover,
proliferation and migration were increased in HepG2-CRIPTO cells
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compared to HepG2-MOCK cells. Consistently HepG2-CRIPTO cells
showed downregulation of E-CADHERIN, upregulation of EMT
markers (VIMENTIN, ZEB-1, ZEB-2, TWIST and SNAIL-2) and
increased CSC marker (EpCAM, BMI-1 and CD44) expression.
Zebrafish embryos injected with HepG2-CRIPTO cells contain more
HCC foci compared to HepG2-MOCK cells which indicate a better cell
survival. Subcutaneously implanted HepG2-CRIPTO cells formed
larger tumours (13 mm) compared to HepG2-MOCK cells (4 mm).
Conclusions: These data indicate elevated CRIPTO expression levels
in a subpopulation of HCC tumours. Furthermore, CRIPTO overexpressing cells exhibit a more aggressive phenotype, which may
indicate that CRIPTO is involved in HCC progression.
THU-109
Intra-tumour heterogeneity in the regulation of immunetolerogenic pathways in primary and metastatic hepatocellular
carcinoma
D.J. Pinato1, S. Victor1, P. Spina2, P. Trivedi3, M. Pirisi4, M.E. Burlone4,
J.R. Black1, R. Minisini4, M. Leutner2, R.L. Boldorini2, F.A. Mauri5,
R. Sharma1 and Imperial College Liver Cancer Study Group. 1Surgery
and Cancer, Imperial college London, London, United Kingdom;
2
Histopathology, Università del Piemonte Orientale “A. Avogadro”,
Novara, Italy; 3Histopathology, Imperial College NHS Trust, London,
United Kingdom; 4Translational Medicine, Università del Piemonte
Orientale “A. Avogadro”, Novara, Italy; 5Histopathology, Imperial college
London, London, United Kingdom
E-mail: david.pinato09@imperial.ac.uk
Background and Aims: Immune-checkpoint inhibitors targeting the
programmed-death (PD) pathway and its ligands (PD-Ls) have shown
preliminary evidence of activity in hepatocellular carcinoma (HCC),
with variable response rates. Whilst PD-L1 status is utilised as a
stratifying biomarker in clinical trials, evidence from other solid
tumours suggests heterogeneity in PD-Ls expression across sampled
sites, with implications in the development of immunotherapy.
Methods: We collected archival paraffin embedded samples from 77
patients across 2 institutions: 56 with surgically resected and 21 with
intermediate/advanced HCC. In 15 patients, 20 matching metastases
were also available. Surgical samples were re-embedded in a tissue
microarray including tumour tissue and surrounding cirrhotic
background and were analysed for PD-L1 and PD-L2 expression by
immunohistochemistry. Following total RNA extraction, we performed targeted transcriptomic analysis by Nanostring technology
using a panel of 770 immune-related genes in 12 paired primary and
metastatic HCC cores from 6 patients.
Results: Surgically resected cases were predominantly Child A (51/
56, 91%), BCLC stage A (45/56, 80%). In resected tumour cores 11/56
(20%) were PD-L1 and 18/56 (32%) were PD-L2 positive. Surrounding
cirrhotic liver revealed PD-L1 in the lymphocytic infiltrate in 8/56
samples (14%), whilst PD-L2 expression was found in the cirrhotic
background in 29/56 cases (52%). PD-L2 expression in cirrhotic ( p =
0.03) but not in tumour cores ( p = 0.13) correlated with more
advanced BCLC stage. In patients with intermediate-advanced HCC
(n = 21), the prevalence of tumour PD-Ls expression was 40% (8/21)
for both markers. Concordance between PD-L1 positive primary and
metastases was 33% and 85% in PD-L1 negative tumours. In contrast,
there was universal concordance between in PD-L2 expression
between primary and metastatic HCC ( p < 0.001). Targeted transcriptomic profiling revealed a subset of 40 genes involved in innate and
adaptive immunity to be differentially regulated across primary and
metastatic disease.
Conclusions: Intra-tumour heterogeneity in the expression of PD-L1
is common in HCC, whilst PD-L2 is homogeneously distributed in
primary and metastatic deposits. Unsupervised transcriptomic
profiling confirms differential activation of innate and adaptive
immune-related pathways in the metastatic dissemination of liver
cancer. This has profound implications in the clinical development of
immune response biomarkers in HCC.
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THU-111
DPP4 inhibition reveals interleukin-33–dependent eosinophilmediated tumor immunity in hepatocellular carcinoma
C. Hollande1, R.B. da Silva2, V. Bondet1, A. Llibre1, D. Duffy1, V. Mallet3,
S. Pol1, M. Albert1. 1Immunobiology of Dendritic Cells, INSERM/Institut
Pasteur, Paris, France; 2Cancer Immunology, Genentech Inc., South
San Francisco, United States; 3Paris Descartes University, Sorbonne Paris
Cité, Paris, France
E-mail: clemence.hollande@pasteur.fr
Background and Aims: Dipeptidylpeptidase 4 (DPP4 or CD26) posttranslational modification of chemokines has been shown to
compromise lymphocyte trafficking, and its inhibition enhances
tumor immunity by preserving intact CXCL10 and augmenting
CXCR3+ T cell migration. In an attempt to extend these initial findings,
we discovered a distinct mechanism whereby DPP4 inhibition
resulted in improved anti-tumor responses through the increased
trafficking of eosinophils in hepatocellular carcinoma (HCC).
Methods: We developed a mouse model of hepatocellular carcinoma
where we injected one million of Hepa 1–6 cells in mice treated or not
with orally DPP4 inhibitors. Enzymatic assays and Elisa were used to
characterize pharmacokinetic and pharmacodynamic biomarkers;
analysis of cellular infiltration of tumors were performed using
multiparametric cytometry; and experimental studies used blocking
antibodies and knock-out mouse strain for relevant genes. In parallel
a Phase I interventional trial was developed–methodology and
design for the human clinical study can be found on http://
clinicaltrials.gov (Study # NCT02650427).
Results: We discovered that DPP4 inhibition by sitagliptin delayed
growth of HCC and the enhanced tumor immunity achieved by DPP4
inhibition was also evident in Rag2–/–, but was abrogated upon
depletion of eosinophils or inhibition of their degranulation. DPP4
cleavage of the N-terminal dipeptide from CCL11 (Eotaxin-1)
diminished CCR3-mediated eosinophils migration and we further
demonstrated that tumor-derived IL-33 was required for the
observed eosinophil-mediated tumor immunity. These findings
provide new insight into eosinophil-mediated tumor immunity,
revealed when endogenous mechanisms of immune regulation are
inhibited. These preclinical data allowed us to conduct a prospective
phase Ib clinical study where patients with hepatocellular carcinoma
awaiting surgery were treated with escalating doses of Sitagliptin.
Inclusion of patients is ongoing, and preliminary results from the first
patients indicate CCR3 downregulation and eosinophils mobilization
from circulation, both suggestive of their trafficking toward parenchymal sites of inflammation. Interim analysis of the patients
receiving low and mild dose of Sitagliptin will be presented.
Conclusions: These findings reveal a role for eosinophils as
mediators of tumor immunity in hepatocellular carcinoma and
suggest that DPP4 inhibition may have an application in HCC patients
as an immunotherapy inducing eosinophil-mediated anti-tumor
responses.
THU-112
Galectin-1 lack exacerbates hepatitis, liver fibrosis and
carcinogenesis in murine model of chronic inflammationmediated hepatocellular carcinoma
E. Galun1, T. Potikha1, D. Olam1, L. Mizrahi1, O. Pappo2,
D.S. Goldenberg1. 1The Goldyne Savad Institute of Gene Therapy;
2
Department of Pathology, Hadassah-Hebrew University Medical Center,
Jerusalem, Israel
E-mail: eithang@hadassah.org.il
Background and Aims: Chronic inflammation produces pro-carcinogenic changes in liver microenvironment, which are among
primary risk factors for development of hepatocellular carcinoma
(HCC); yet underlying mechanisms are still not well understood.
Galectin-1 protein (Gal1) is involved in regulation of inflammation,
angiogenesis and tumorigenesis, possessing mainly anti-inflammatory and pro-tumorigenic activities. Multidrug resistance 2 (Mdr2/

Abcb4) knockout mouse is a known model of inflammation-mediated
HCC (IMHCC) development. Gal-1 is over-expressed in Mdr2-KO liver
starting from the early age. To explore its regulatory role in chronic
inflammation and IMHCC progression, we generated double-knockout Gal1-KO/Mdr2-KO (dKO) mice on B6 and FVB genetic backgrounds and explored HCC development in the produced strains.
Methods: Transcript expression was tested by either RT-PCR, or by
Nanostring assay. Protein expression was tested by either immunoblotting, or immunohistochemistry.
Results: Gal1 loss increased liver injury, inflammation, ECM
remodeling and ductular reaction in dKO mice starting from the
early age. We observed significant contribution of mesenchymal cells
into fibrogenesis in dKO livers. In contrast to Mdr2-KO/B6 mice,
double mutants dKO/B6 didn’t exhibit liver injury resolution towards
adult age. Aged dKO mutants displayed earlier hepatocarcinogenesis
and increased tumor size compared to Mdr2-KO mice. This was
accompanied also by higher hepatic tumor penetrance, worsened
tumor differentiation, intense cell pleomorphism, and tendency to
higher and atypical mitosis in liver tumors. Several known regulators
of hepatic inflammation, fibrogenesis and damage response were
over-expressed in dKO/B6 versus Mdr2-KO/B6 livers through early to
late animal age.
Conclusions: Despite multiple well-known pro-tumorigenic activities of the Gal1 protein, its lack in Mdr2-KO mice resulted in the
increased hepatocarcinogenesis. Our results demonstrate that, in this
murine model of chronic IMHCC, Gal1-mediated protection of liver
from hepatitis, fibrosis and early stage of HCC initiation/progression
dominates over its pro-carcinogenic activities at later stages of HCC
development, thus making questionable application of the anti-Gal1
therapeutic treatments in this disease.
THU-113
Role of RAS-dependent signaling pathways in hepatic
carcinogenesis
C. Lechler1, T. Roesner1, B. Kohnke-Ertel1, D. Saur1, J. Sage2,3,
R.M. Schmid1, U. Ehmer1. 1II. Medizinische Klinik und Poliklinik,
Klinikum rechts der Isar, TU München, Munich, Germany; 2Department
of Pediatrics; 3Department of Genetics, Stanford University, Stanford,
United States
E-mail: ursula.ehmer@tum.de
Background and Aims: The identification of signaling pathways that
drive tumor formation in liver cancer is key to the development of
novel therapies. We developed a mouse model with hepatic
activation of oncogenic Kras together with inactivation of the
tumor suppressor proteins RB and p53 to mimic the molecular
events that occur in the majority of human hepatocellular carcinomas
(HCC). In this model, rapid formation of primary liver tumors with
hepatocellular, cholangiocellular and mixed differentiation coincides
with the development of extrahepatic metastases. Our data indicates
that Ras effector kinases are key drivers of early cell proliferation and
tumor development. However, it remains unclear which of many
downstream targets of Ras signaling is of relevance in hepatic
carcinogenesis.
Methods: Rblox/lox;p53lox/lox;KrasLSL-G12D/+ (RPK) mice were injected
with liver-specific AAV-Cre or a Cre-transposon construct. Upon liver
tumor formation, individual lesions were microdissected and
analyzed. Affymetrix mRNA microarray analysis was validated using
qPCR. Protein expression was visualized by immunohistochemistry
and western blotting. Cell viability and proliferation upon inhibition
of RAS effector pathways were assessed by MTT assay.
Results: RNA and protein expression analysis revealed activation of
ERK and AKT signaling downstream of Kras in RPK tumors. Inhibition
of AKT and MEK synergistically decreases proliferation and cell
viability in RPK tumor cell lines. Immunohistochemistry of RPK
mouse livers show us an overall activation in the cell for pAKTThr308
which gets phosphorylated and therefore activated by PDK1.
Immunofluorescence staining of livers with genetic inactivation of
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RAS-dependent AKT signaling in RPK;Pdk1lox/lox mice revealed lower
levels of hepatocyte proliferation in comparison to RPK mice and
possibly impaired tumor formation in vivo.
Conclusions: The RPK mouse model is a tool to investigate critical
mechanisms in liver carcinogenesis to mimic activated RAS signaling
found in many human hepatocellular and cholangiocarcinomas.
Combination of MEK and PI3K/AKT inhibitors synergistically inhibited cell growth and survival in vitro. Furthermore, our data indicate
that RAS driven AKT activation might be involved in tumor
development in our in vivo model. Future studies will focus on the
role of individual RAS effector pathways in tumor initiation,
differentiation and metastasis development in vivo.
THU-114
Hepatic tumour burden is reduced by endogenous overexpression
of chemerin-157
E.M. Haberl1, R. Pohl1, L. Rein-Fischboeck1, T.S. Weiss2, C. Buechler1.
1
Internal Medicine I; 2University Children Hospital (KUNO), University
Hospital Regensburg, Regensburg, Germany
E-mail: elisabeth.haberl@ukr.de
Background and Aims: Hepatocellular carcinoma (HCC) is one of the
most deadly malignancies and in many cases arises as a consequence
of chronic liver diseases caused by viral infections, alcohol abuse and
non-alcoholic fatty liver disease (NAFLD). The chemokine chemerin is
produced by hepatocytes and reduced levels in human HCC tissues
are associated with a worse prognosis. The chemoattractant activity
of chemerin is suggested to contribute to the recruitment of immune
cells which protects from tumour development and progression. Our
aim was to increase active hepatic chemerin protein via adenoassociated virus 8 (AAV8) and to investigate its effect on HCC
development in mice.
Methods: Two week old C3H/HeNRj mice were injected with
Diethylnitrosamine (DEN) to induce HCC. After six months mice
were infected with 1012 AAV8 particles to achieve a liver specific
overexpression of active chemerin (Chemerin-157). Afterwards, we
examined the effect of increased Chemerin-157 expression on HCC
development. Therefore, tumour number was quantified and the
expression of endogenous chemerin in tumourous tissue compared
to healthy liver tissue was analyzed.
Results: DEN/AAV8-Chemerin-157-injected mice showed no differences in body and liver weight compared to the respective control
infected mice. Serum chemerin levels tended to be higher in AAV8Chemerin-157-injected mice, while hepatic chemerin level was
increased three times compared to the AAV8-control-injected mice.
The quantification of single tumours in the liver showed, that thereby
hepatic tumour burden was reduced by about 30%.
Chemerin protein level in tumourous tissue of AAV8-control-injected
mice was increased two-fold compared to healthy liver, while the
level in tumourous tissue of AAV8-Chemerin-157-injected mice was
similar to healthy liver. Analysis of tissues of 21 HCC patients by
immunoblot showed higher chemerin expression in the tumour.
Therefore, similar to human HCC, endogenous chemerin protein was
increased upon cancer development.
Conclusions: Increased hepatic Chemerin-157-expression limits
growth of HCC.
THU-115
Preclinical evaluation of polyethylenimine-mediated RNA
interference of Polo-Like Kinase 1 gene for ultrasound imageguided treatment of hepatocellular carcinoma
E. Heuillard1,2, G.B. About3, M. Goncalves1,2, F. Gosse1,2, V. Lindner4,
T. Sorg3, R. Memeo2,4, Y. Herault3, P. Erbacher5, P. Pessaux2,4,
T.F. Baumert2,4, E. Robinet1,2. 1IHU Strasbourg; 2U1110, INSERM; 3Mouse
Clinical Institute; 4Strasbourg University Hospital; 5PolyPlus
Transfection, Strasbourg, France
E-mail: sophie.pernot@ihu-strasbourg.eu
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Background and Aims: Hepatocellular carcinoma (HCC) is the
second cause of cancer death worldwide. Indeed, due to limited
treatments options (surgical resection, liver transplantation, radiofrequency ablation or chemotherapy with Sorafenib), the 5-year
overall survival rate is <20%. Thus, innovative HCC treatments are
urgently needed. RNAi based therapeutic approaches are attractive
since they allow a personalized treatment strategy. Here, we propose
to develop an innovative approach based on image-guided local
delivery of siRNA using a nanovector.
Methods: We performed the preclinical evaluation of a product
consisting of in vivo-jetPEI (a polyethylenimine-based vector under
clinical evaluation for the treatment of pancreatic ductal adenocarcinoma, NCT01274455) delivering concatemerized siRNA (Sticky
siRNA) targeting the Polo-Like Kinase 1 (Plk1), a target under clinical
evaluation for the treatment of secondary liver tumors by lipidencapsulated siRNA delivery (NCT01437007).
Results: The toxicity of the in vivo-jetPEI/Sticky siRNA Plk1 product
was evaluated after a single intravenous injection at different doses
(1, 3, 6 mg/kg) and vector/siRNA ratios (or N/P ratios: 6, 8, 10 and 12)
in C57Bl/6 mice. The product was well tolerated at 1 mg/kg, whatever
the N/P ratio. In contrast, at 3 and 6 mg/kg, death events occurred
quickly (<3 h) from pulmonary embolism or later (<24 h) from liver
failure. The Lethal Dose 50% (LD50) were 4.7, 6.8, 2.7 and 2.3 mg/kg
for N/P ratios of 6, 8, 10 and 12, respectively. The anti-tumor efficacy of
the product was evaluated in a Huh-7 Cell-Derived Xenograft (CDX)
tumor model in NMRI-Nude mice, after 6 intra-tumoral injections in
subcutaneous tumors, monitored by bioluminescence imaging. At N/
P ratio of 8 and a dose of 1 mg/kg, the product led to a >2 log 10
reduction of the tumor growth as compared with control group
injected with glucose. Quantitative RT-PCR demonstrated specific
reduction of Plk1 mRNA levels by Sticky siRNA Plk1 and not control
siRNA. Intra-tumoral administration of in vivo-jetPEI/Sticky siRNA
Plk1 will be now evaluated in orthotopic CDX tumors: preliminary
data show that intrahepatic ultrasound (US) image-guided injection
of Huh-7 cells leads to an orthotopic growth in >95% of mice and that
US-guided drug injection in orthotopic tumors is feasible.
Conclusions: These results pave the way for the future preclinical and
clinical evaluation of US-guided intra-tumoral administration of in
vivo-jetPEI/Sticky siRNA for individualized treatment of HCC.
THU-116
Inhibition of lymph node metastasis by CTGF in Notch1 driven
malignant transformation of rat liver oval cells
X.-D. Shi1, S.-P. He1, W.-R. Wu1, H.-W. Fu1, R. Zhang1, L.-B. Xu1,
X.-H. Yu1, H. Zeng1, C. Liu1. 1Sun Yat-sen Memorial Hospital, Sun Yat-sen
University, Guangzhou, China
E-mail: sxdsdgsdg@126.com
Background and Aims: Liver stem cells have been considered as the
cellular source of liver cancer. Notch1 has been reported involved in
oncogenesis, metastasis and invasion of several tumors. This study
was sought to investigate the function of Notch1 in rat liver oval cells.
Methods: Rat liver oval cells WB-F344 with stably Notch1 overexpression were produced using lentivirus. Regional lymph node
metastasis was evaluated with an foot pad implantation nude mice
model and detected by in-vivo imaging and histologic analysis.
Results: The oval cells with Notch1 over-expression developed
subcutaneous tumor in nude mice. Histopathologic evaluation
of tumor showed poorly differentiated liver carcinoma with CK7+,
CK19+, Mucin1+, NCAM1+, AFP- and ALB-. Maestro 3 in-vivo imaging
system identified primary foot pad tumor development and detected
spontaneous lymph node metastasis in axilla, instead of direct
invasion. Moreover, the connective tissue growth factor(CTGF) was
up-regulated in oval cells with Notch1 over-expression using iTRAQ
analyses and immunofluorescence. In addition, the metastasis to
lymph node was diminished by CTGF depletion using small
interfering RNA in experimental animals. In particular, qRT-PCR and
immunofluorescence revealed that CTGF depletion caused a decrease
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expression.

up-regulation of
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Conclusions: Lymph node metastasis has developed after foot pad
implantation of liver oval cells with Notch1 over-expression. Notch1
may facilitate lymph node metastasis via CTGF activation and
epithelial-mesenchymal transition processes.
THU-117
Tumour suppressor SH2D4A is involved in endosomal trafficking
of STAT3 in hepatocellular carcinoma cells
C. Ploeger1, S. Pusch2, P. Schirmacher1, S. Roessler1. 1Department of
General Pathology, Institute of Pathology, University Hospital
Heidelberg; 2Clinical Cooperation Unit Neuropathology, German Cancer
Research Center (DKFZ), Heidelberg, Germany
E-mail: carolin.ploeger@freenet.de
Background and Aims: In our previous study, we showed that
chromosome 8p tumour suppressor genes SORBS3 and SH2D4A are
physically and functionally linked and inhibit signal transducer and
activator of transcription 3 (STAT3)-mediated interleukin-6 (IL-6)
signalling in hepatocellular carcinoma (HCC). SH2D4A was found to
directly bind STAT3 in the cytoplasm and thereby, reducing STAT3
transcriptional activity upon IL-6 stimulation. Recently, it was
published that STAT3 localizes to lipid rafts and endosomal structures
and translocates from the cytoplasm to the nucleus via endocytic
trafficking. Thus, the aim of the current study was to analyse the role
of SH2D4A in endosomal trafficking of STAT3.
Methods: Live cell imaging was performed for tracking SH2D4ASTAT3 complexes that were visualized by using bimolecular fluorescence complementation (BiFC). HCC cells were transfected with BiFC
constructs, serum starved and stimulated with IL-6. Combination of
BiFC assay and staining of lipid rafts and early endosomes were used
to track localization of SH2D4A-STAT3 complexes. To study the impact
of endocytosis on STAT3 trafficking, pharmacological and low
temperature inhibition was applied. Additionally, co-localization
was analysed by immunostaining of endosome markers and STAT3.
Results: A direct protein-protein interaction between SH2D4A and
STAT3 was confirmed by using BiFC in HuH1 and HLF cells. In
untreated cells, BiFC signal visualizing SH2D4A-STAT3 complexes was
homogenously distributed in the cytoplasm. Upon IL-6 treatment the
complexes accumulated close to the plasma membrane and translocated in a punctate pattern to the perinuclear region where the signal
weakened suggesting a release of STAT3 from the protein-protein
interaction enabling nuclear translocation. Consistently, SH2D4A
overexpression resulted in a reduction of nuclear STAT3 protein level.
Conclusions: To conclude, tumour suppressor protein SH2D4A
directly interacts with STAT3 and seems to be involved in endosomal
trafficking of STAT3.

THU-118
Genetic differences in hepatocellular carcinoma among chronic
persistent hepatitis B virus infection with or without viral
suppression and prior hepatitis B virus infection
F. Kawai-Kitahata1, Y. Asahina1, S. Kakinuma1, M. Murakawa1, S. Nitta1,
H. Nagata1, S. Kaneko1, S. Otani1, Y. Asano1, E. Inoue1, M. Miyoshi1,
T. Tsunoda1, A. Sato1, M. Nakagawa1, Y. Itsui1, S. Azuma1, S. Tanaka2,
M. Tanabe3, S. Maekawa4, N. Enomoto4, M. Watanabe1.
1
Gastroenterology and Hepatology; 2Molecular Oncology; 3HepatoBliary-Pancreatic Surgery, Tokyo Medical and Dental University, Tokyo;
4
First Department of Internal Medicine, University of Yamanashi,
Yamanashi, Japan
E-mail: fkawai.gast@tmd.ac.jp
Background and Aims: Risk of hepatocellular carcinoma (HCC) still
remains during sustained suppression of hepatitis B (HBV) replication
by nucleotide/nucleoside analogues (NUCs). And, it is controversial
whether prior infection of HBV is responsible for hepatocarcinogenesis. The aim is to elucidate difference of gene profile of HCC among
different HBV status such as persistently active, persistently suppressive by NUCs, and prior HBV infection.
Methods: 104 patients with HCC were included. Of these, 28 were
chronic persistent HBV infection (defined as HBsAg positive patients)
with or without HBV suppression by NUCs (n = 14, n = 14, respectively), 21 were prior HBV infection (HBsAg-negative and Anti-HBc
and/or Anti-HBs positive patients), and 55 were no evidence for HBV
infection. Genomic DNA obtained from HCC and corresponding
background liver were deep-sequenced targeting 54 cancer-related
genes. TERT promoter mutation at 2 hot spots and HBV-human
genomic junction breakpoints were deep-sequenced on a MiSeq
instrument.
Results: In 28 patients with persistently infected with HBV,
recurrent mutations were frequently found in TP53 (67.9%), TERT
(32.1%) and CTNNB1 (10.7%), which was substantially different from
those in HBV-unrelated HCC. A total of 78 HBV integration
breakpoints were detectable in 25/27 (92.6%) patients. HBV
integration was frequently found in particular genes including
TERT (n = 9), KMT2B (MLL4; n = 2), and MYO7A (n = 2). Frequency of
TERT promoter mutations were significantly lower in patients who
were treated with NUCs before HCC development compared with
untreated patients (14.2% versus 50.0%, p = 0.04), although frequency of HBV integration was not significantly different between
them. The mutation rate of TERT promoter mutations in surrounding non-HCC tissue were 0.16% with an average of 112,715 reads per
amplicon, which were significantly lower in patients treated with
NUCs compared with those without NUCs (0.038% versus 0.075%,
p = 0.01). In contrast to persistent HBV infection, gene mutational
profile of 21 HCCs with prior HBV infection were similar to that of
HBV-unrelated HCC ( prior HBV infection, TERT 71.4%, TP53 28.6%,
CTNNB1 38.1%; HBV-unrelated HCC TERT 80.0%, TP53 25.5%, CTNNB1
36.4%). HBV integration breakpoints were only detected in 3 (14.3%)
patients including TERT.
Conclusions: Mutational profile of cancer gene were different among
conditions of HBV infection. In patients with persistently infected
with HBV, virus suppression by NUCs may lead to decrease rate of
TERT promoter mutations.
THU-119
Functional role of CCL5/RANTES for hepatocellular carcinoma
progression during chronic liver disease
A. Mohs1, N. Kuttkat1, J. Reißing1, H.W. Zimmermann1, R. Sonntag1,
S.A. Youssef2, A. de Bruin2,3, F.J. Cubero1, C. Trautwein1. 1Medical Clinic
III, University Hospital RWTH Aachen, Aachen, Germany; 2Deparment of
Pathology, Dutch Molecular Pathology Center, Faculty of Veterinary
Medicine, Utrecht University, Utrecht; 3Department of Pediatrics,
University Medical Center Groningen, Groningen, The Netherlands
E-mail: amohs@ukaachen.de
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Background and Aims: Hepatocellular carcinoma (HCC) occurs as a
consequence of malignant transformation of hepatocytes frequently
triggered during chronic inflammation and consecutive liver fibrosis.
For fibrogenesis chemokines play a crucial role by attracting immune
cells. In the current study, the role of CCL5 for fibrogenesis and
tumorigenesis was studied in two independent murine models of
inflammation triggered hepatocarcinogenesis. Additional, we investigated therapeutic intervention with Evasin-4 – a CCL5/RANTES
inhibitor – on hepatic fibrogenesis.
Methods: The role of CCL5 in inflammation, fibrosis, tumour
initiation and progression was analysed in patients and animal
models. In the NEMO model cell populations were studied using
NEMOΔhepa/CCL5−/− mice and subsequent bone marrow transplantations (BMT). For therapeutic intervention Evasin-4 was injected
either for 24 hours or for 8 weeks. To determine the role of CCL5
during angiogenesis Lx2 and HepG2 as well as a HUVEC based tube
formation assay were used in in vitro studies.
Results: In patients with chronic liver disease (CLD), CCL5 expression
correlates with inflammation stage and fibrosis grade. Interestingly,
NEMOΔhepa mice showed CCL5 and CCR5 upregulation as found in
CLD patients. Our results identified immune cells in mediating this
effect. Genetic inactivation of CCL5 in NEMOΔhepa mice diminished
hepatocyte apoptosis, compensatory proliferation and fibrogenesis
due to reduced immune cell infiltration. As a consequence late stage
NEMOΔhepa/CCL5−/− mice displayed smaller and less malignant
tumours, characterized by significantly reduced proliferative capacity
and less pronounced angiogenesis in comparison with NEMOΔhepa
tumors. Our in vitro experiments demonstrated that CCL5 increases
VEGF expression Lx2 and in HepG2 cells leading to increased vessel
like formation in a HUVEC based tube formation assay.
Mechanistically, we identified hematopoietic cells as main source of
CCL5. Short term Evasin-4 treatment significantly reduced the
infiltration of CD45+Ly6G+ granulocytes. Subsequently, 8 week
treatment of NEMOΔhepa mice resulted in a significant improvement
of liver fibrosis.
Conclusions: Therapeutic modulation of the CCL5/RANTES pathway
with Evasin-4 significantly attenuated hepatic fibrosis progression.
Deletion of CCL5 in NEMOΔhepa mice ameliorated hepatic fibrogenesis
and HCC progression. Our in vitro observations suggest that CCL5 via
VEGF contributes to angiogenesis. Hence, CCL5 is an attractive target
to treat chronic liver disease.
THU-120
miR-22 deficiency fosters hepatic tumour development
A.-S. Ay-Berthomieu1, D. Portius1, D. Abegg2, M. Fournier1, C. Maeder1,
A. Adibekian2, M. Foti1. 1Cell Physiology and Metabolism, Faculty of
Medecine; 2Organic Chemistry, Faculty of Science, Geneva, Switzerland
E-mail: anne-sophie.berthomieu@unige.ch
Background and Aims: miR-22 was previously reported to be
involved in the carcinogenesis of diverse organs. Supporting such a
role for miR-22, its expression is deregulated in various human
cancers. In the liver, whether miR-22 has an oncogenic or tumour
suppressive activity is unknown. The goal of this study is to assess the
role of miR-22 in liver carcinogenesis.
Methods: Control (CTL) and miR-22 knockout mice (miR22KO) were
administered with DEN and fed or not an obesogenic diet. Tumours
development was then monitored in lean/obese mice by CT-Scan
imaging and in explanted tissues after sacrifice. Spontaneous hepatic
tumours development was also examined in mice bearing a
tamoxifen-inducible deletion of PTEN or PTEN/miR-22 specifically
in hepatocytes (LIPTENKO and LIPTEN/miR22KO mice). The role of
miR-22 in cell proliferation and the cell cycle was further assessed in
vitro in human HCC cell lines. Finally, a proteomic analysis of hepatic
tissues from CTL and miR22KO mice was performed.
Results: The onset of tumours appearance was reduced and tumour
multiplicity was increased in miR22KO mice administered with DEN
as compared to control mice. Diet-induced obesity further aggravated
S228

the effect of miR-22 deficiency on tumour onset and multiplicity. We
then established a new model of spontaneous hepatic tumour
development by generating a mouse strain bearing an inducible
deletion of PTEN specifically in hepatocytes (LIPTENKO mice).
Induction of PTEN deletion in mouse hepatocytes at two months of
age led to the first appearance of tumours at 9 months of age as
assessed by CT-scan imaging. However, the simultaneous induction
of miR-22 and PTEN deletion in the same conditions (LIPTEN/
miR22KO mice) not only accelerated the onset of tumour appearance
(first tumours at 7 months of age), but also significantly increased
tumour multiplicity in one-year-old mice. Proteomic analysis of
hepatic tissues from CTL and miR22KO mice indicated that miR-22 is
associated in vivo with a major translational repression of key
effectors of the lipid metabolism and of oncogenic proteins
contributing to hepatic carcinogenesis. In vitro, we showed that
miR-22 restrains hepatic cancer cell proliferation and block the cell
cycle in the G1 phase.
Conclusions: miR-22 behaves as a tumour suppressor microRNA in
hepatic carcinogenesis.
THU-121
Proteomic analysis identifies argininosuccinate synthase 1 as a
useful biomarker for hepatocellular adenoma classification and
patient management
A. Abouhammoud1, E. Henriet2, J.-W. Dupuy3, B. Dartigues4,
Z. Ezzoukhry2, N. Senant5, J.-F. Blanc6, B. Lebail7, M. Nikolski8,
P. Bioulac-Sage2, C. Balabaud2, A.-A. Raymond2, F. Saltel2. 1U1053;
2
U1053, Inserm; 3Centre de Génomique Fonctionnelle de Bordeaux;
4
Centre de Bioinformatique de Bordeaux, Université de Bordeaux;
5
Plateforme d’Histopathologie expérimentale, INSERM US 005 – TBM
CORE; 6U1053 Inserm; 7Service de Pathologie, CHU de Bordeaux;
8
Research Scientist LaBRI, CNRS, Bordeaux, France
E-mail: Frederic.saltel@inserm.fr
Background and Aims: Hepatocellular adenomas (HCA) are rare
benign tumors that constitute a heterogeneous entity, divided into
4 groups based on patho-molecular features (1) H-HCA with
inactivating mutations of Hepatocyte Nuclear Factor 1A (HNF1α),
(2) inflammatory HCA (IHCA) with diverse mutations activating
the JAK/STAT pathway, (3) b-HCA with activating β-catenin
mutation (4) and finally, the unclassified HCA (UHCA). The
identification of a HCA subgroup by default is still a difficulty
particularly on a biopsy. Moreover, the risks of bleeding and
malignant transformation of UHCA prompt to search new biomarkers for their identification.
Aim: The objective of this study was to combine laser microdissection
and mass spectrometry analysis to define UHCA proteome in the
purpose of identifying specific biomarkers.
Methods: After isolation of the tumoral (T) part from non tumoral
tissue (NT) on formalin-fixed paraffin-embedded (FFPE) from HCA
tissue sections using laser capture methodology, we use mass
spectrometry analysis to compare T and NT proteomes of HCA (HHCA, IHCA, b-HCA, UHCA) and focal nodular hyperplasia (FNH). Using
this methodology we searched for proteins specifically deregulated in
U-HCA. This approach was applied to 9 cases of UHCA and compared
with 3 cases of each classified HCA and 3 FNH.
Results: First, we validated our approach confirming the known
biomarkers expression of each HCA sub-groups (FABP1 for H-HCA,
CRP for IHCA and GS for b-HCA and FNH). Indeed, we demonstrated
that mass spectrometry analysis allow to discriminate between
known HCA subtypes. Moreover proteomic data processing reveal
that UHCA form a homogenous group and establish a deregulation
of the endogenous synthesis of arginine (R) pathway involving
argininosuccinate synthetase (ASS1) and arginosuccinate lyase
(ASL). These two enzymes are specifically upregulated in all UHCA
tested while there are downregulated in the other HCA subgroups
as well as FNH. The systematic overexpression ASS1 in 15 UHCA
tumors was then confirmed by immunohistochemistry. Of a total of
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217 resected HCA there were in our series, 15 UHCA (7% of all HCA)
tested by immunohistochemistry and overexpressing systematically
ASS1.
Conclusions: We propose ASS1 as a biomarker identifying UHCA as a
subgroup with Arginine metabolism deregulation renamed R-HCA
for Arginine-HCA. Interestingly, Arginine is a substrate for nitric oxide
synthesis, which is involved in vascular permeability and consequently into bleeding, a clinical feature of UHCA.
THU-122
RIPK1 suppresses a TRAF2-dependent pathway to liver cancer
A.T. Schneider1, J. Gautheron1, M. Feoktistova2, C. Roderburg3,
S.H. Loosen3, P. Schemmer4, M.W. Büchler4, U.P. Neumann5, F. Tacke3,
C. Trautwein3, T. Longerich6, M. Vucur1, T. Luedde1. 1Department of
Medicine III and Division of Gastroenterology, Hepatology and
Hepatobiliary Oncology; 2Department of Dermatology and Allergology;
3
Department of Medicine III, University Hospital RWTH Aachen, Aachen;
4
Department of Visceral and Transplantation Surgery, University of
Heidelberg, Heidelberg; 5Department of Visceral and Transplantation
Surgery; 6Department of Pathology, University Hospital RWTH Aachen,
Aachen, Germany
E-mail: anschneider@ukaachen.de
Background and Aims: Cell death is a driver for the progression of
chronic liver diseases towards hepatocellular carcinoma (HCC),
suggesting that targeting of cell-death mediators might be an
option for chemoprevention of liver cancer. Receptor-interactingprotein-kinase-1 (RIPK1) represents an essential signaling-node in
mediating cell death and might have kinase-dependent and
independent functions in cancer development, but the function of
RIPK1 for human hepatocarcinogenesis has remained unclear.
Methods: To examine the hepatic function of RIPK1, we crossed
floxed RIPK1 mice with mice expressing cre-recombinase under an
albumin promoter with α-fetoprotein enhancer to generate mice
with a conditional deletion of Ripk1 in liver parenchymal cells (LPC,
RIPK1LPC-KO). For induction of liver injury, RIPK1LPC-KO mice were
injected with lipopolysaccharide and liver injury was monitored by
measuring serum transaminases and caspase-3 activity. Moreover,
molecular mechanisms were analysed by immunohistochemical
stainings (IHC), electrophoretic mobility shift assay and Westernblot. For additional genetic analysis, RIPK1LPC-KO mice were intercrossed with Caspase-8- or TRAF2-floxed mice to generate double
mutant mice. Finally, IHC-staining of human HCC-samples was
performed and assessed using the immunoreactive (IR)-score.
Results: Ablation of Ripk1 in LPC did not cause a spontaneous
phenotype, but led to tumor necrosis factor (TNF)-dependent
hepatocyte apoptosis and liver injury without affecting inducible
NF-kB activation. Loss of Ripk1 induced the TNF-dependent proteasomal degradation of the E3-ligase TRAF2 in a kinase-independent
manner, thereby directly activating the apoptosis mediator Caspase8. Combined ablation of Ripk1 and Traf2 led to the development of
spontaneous HCC. The cancer phenotype was caused by the
simultaneous direct activation of Caspase-8 and inhibition of NFkB, proving that RIPK1 and TRAF2 have redundant functions in NF-kB
activation. In line with the mouse data, low RIPK1 and TRAF2
expression in human HCCs was associated with an unfavorable
prognosis.
Conclusions: A kinase-independent function of RIPK1 controls a
novel, TRAF2-dependent checkpoint in murine and human HCC
development and RIPK1 and TRAF2 expression levels predict the
prognosis of human liver cancer. A better understanding of the
kinase-dependent and independent RIPK1 functions might lead to
novel chemoprevention and treatment options in patients with
chronic liver disease and HCC.

THU-123
A small number of senescent hepatocytes is sufficient to attenuate
liver regeneration and enhance tumorigenesis
A. Potapova1, S.H. Joseph1, V. Iakovleva1, T.-W. Kang2,3, L. Zender2,3,
T. Wuestefeld1. 1Stem Cell & Regenerative Biology, Genome Institute of
Singapore, Singapore, Singapore; 2Internal Medicine I, University of
Tuebingen, Tuebingen; 3Translational Gastrointestinal Oncology Group
within the German Center for Translational Cancer Research (DKTK),
German Cancer Research Center (DKFZ), Heidelberg, Germany
E-mail: wustefeldt@gis.a-star.edu.sg
Background and Aims: Aging and chronic damage are associated
with accumulation of senescent cells, decline in the regenerative
capacity and increased risk of cancer development. To probe the
ability of senescent cells to influence tissue homeostasis we used a
mouse model combining oncogene-induced senescence and liver
regeneration.
Methods: We delivered oncogenic NRasG12V by HDTV to the liver,
leading to stable genomic integration and expression in a small
number of hepatocytes. Analysing liver regeneration in the context of
4–8% senescent cells, we detected reduced proliferation, reduced
mitotic index and increased p21 positive, cell cycle arrested
hepatocytes post partial hepatectomy (PH) in immune compromised
as well as competent animals. In immune competent mice, senescent
hepatocytes normally trigger senescence surveillance, leading to
elimination of these cells by the immune system and suppression of
tumorigenesis.
Results: Already an acute liver damage halts immune surveillance, led
to efficient senescence escape and resulted in liver tumors. IHC shows
significant expansion of NRas positive cells, indicative for senescence
escape and transformation, already at 44d post PH. Transcriptome
analysis reveals a senescence escape gene signature. These genes are
significantly up- or down-regulated during senescence escape,
implicating them to play a key role in this process and to be potential
therapeutic targets. From this gene signature we validated TFF3.
Knockdown of TFF3 in senescent hepatocytes further attenuated the
regenerative response after liver damage by enhancing paracrine
senescence. These effects strongly reduced senescence escape as also
indicated in the strong reduction of NRas positive clonal expansions.
The changes in the senescence associated secretory phenotype not
only enhanced the paracrine senescence effect but in addition also
changed the immune response towards senescent hepatocytes.
Conclusions: Taken together, our findings show on one hand the
ability of the evolutionary conserved liver regeneration program to
override the senescence program and on the other hand, the
capability of senescent cells to attenuate the efficacy of the
regeneration process. This is consistent with the decline in the
regenerative capacity during aging and chronic disease and an
increase in cancer incidence. It also supports the idea for an active
role of senescent cells in both conditions. We further identified TFF3
as a potential therapeutic target to reduce senescence escape under
these circumstances.
THU-124
Cerium oxide nanoparticles display anti-tumoral activity and
improve survival in experimental hepatocellular carcinoma
G. Fernandez-Varo1,2,3,4, D. Oró1,2,3, T. Yudina5, S. Carvajal1,2,3,
S. Marfà1,2,3, L. Boix2,3,6, M. Perramón1,2,3, L. Oller1,2,3, G. Casals1,2,3,
M. Morales-Ruiz1,2,3,4, P. Casado7, P.R. Cutillas7, J. Bruix2,3,6,
V. Puntes5,8,9, W. Jiménez1,2,3,4. 1Service of Biochemistery and
Molecular Genetics, Hospital Clínic de Barcelona; 2Centro de
Investigación Biomédica en Red de Enfermedades Hepáticas y Digestivas
̀ iques August Pi i Sunyer
(CIBERehd); 3Institut d’Investigacions Biomed
(IDIBAPS); 4Departament of Biomedicine, University of Barcelona,
̀ cia i Nanotecnologia (ICN2),
Barcelona; 5Institut Català de Nanocien
Bellaterra; 6BCLC Group. Service of Hepatology, Hospital Clinic de
Barcelona, University of Barcelona, Barcelona, Spain; 7Barts Cancer
Institute, Queen Mary University of London, London, United Kingdom;
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Vall d’Hebron Institute of Research (VHIR); 9Institut Català de Recerca i
Estudis Avançats (ICREA), Barcelona, Spain
E-mail: guillermo.fernandez@ciberehd.org

Background and Aims: Despite the progress in understanding
the cellular and molecular mechanisms involved, there are no
effective therapies to reverse or arrest hepatocellular carcinoma
(HCC). We recently reported that following their administration to
CCl4-treated rats CeO2 nanoparticles (CeO2NPs) protects against
chronic liver damage due to their ability to reduce the levels of
reactive oxygen species and inflammatory mediators (Oró et al. J
Hepatol 2016). The current study was addressed to investigate the
therapeutic usefulness of CeO2NPs in rats with diethyl-nitrosamine
(DEN)-induced HCC.
Methods: The study included 71 rats with HCC. The rats received a
weekly intraperitoneal injection of DEN (50 mg/kg) for 16 weeks.
Two protocols were conducted. In the first protocol, we analyzed the
effect of CeO2NPs on tumor progression. The rats were randomized
into two groups receiving at the 16th and 17th weeks two weekly
doses of CeO2NPs (0.1 mg/kg, n = 10) or vehicle (TMAOH 0.8 mM, n =
10) through the tail vein. The rats were sacrificed at the18th week and
serum and liver biopsies were obtained. In the second protocol, the
rats randomly received CeO2NPs (n = 25) or vehicle (n = 26) and their
effect on survival was analyzed.
Results: The ratio of liver weight/body weight decreased in rats
receiving CeO2NPs compared to untreated rats (6.1+0.3% vs 6.9+0.4%).
The cell proliferation rate, measured as a percent of Ki-67-positive
hepatocyte nuclei, was markedly lower in CeO2NPs-treated rats than
in those receiving vehicle (21 ± 2% vs 52 ± 5%, p < 0.001). The
macrophage infiltration, measured by CD68-staining, was observed
in intratumoral and peritumoral areas and was decreased in rats
receiving CeO2NPs (33.6+4.1 vs 61.1+5.5, p < 0.001). These results
were associated with lower serum levels of α-fetoprotein ( p < 0.05).
Hepatic phosphoproteome analysis by Liquid Chromatography
Orbitrap Tandem Mass Spectrometry revealed that CeO2NPs significantly modified the phosphorylation state of numerous peptides
regulating key cellular processes including cell proliferation and
apoptosis. The overall survival reached by CeO2NPs-treated rats was
significantly higher than those receiving vehicle ( p < 0.005). Four
weeks after the last dose, the survival rate in CeO2NPs-treated rats
was 40% compared to 12% in untreated rats.
Conclusions: CeO2NPs administration reduce cell proliferation and
improve survival in rats with HCC and suggests that CeO2NPs could be
a new therapeutic tool in patients with HCC.
THU-125
The absence of OCT1 at the plasma membrane of tumor cells is
associated with a worse response of hepatocellular carcinoma to
sorafenib
A. Geier1, R. Al-Abdulla2, R. Macias2, D. Bettinger3, J. Weiss1,
H. Bantel4, D. Jahn1, M. Ascensio2, M. Alonso-Pena2, F. Al-Aqil2,
J. Marin2. 1Division of Hepatology, University Hospital Wuerzburg,
Wuerzburg, Germany; 2Experimental Hepatology and Drug Targeting,
University of Salamanca, Salamanca, Spain; 3Clinic for Internal Medicine
II, University Hospital Freiburg, Freiburg; 4Department of
Gastroenterology, Hepatology and Endocrinology, Hannover Medical
School, Hannover, Germany
E-mail: weiss_j1@ukw.de
Background and Aims: Sorafenib is the drug of choice in the
treatment of advanced hepatocellular carcinoma (HCC). However, its
beneficial effect is limited by efficient chemoresistance mechanisms
present in tumor cells, which include downregulation and/or
impaired function of plasma membrane transporters accounting for
intracellular levels of this drug. Thus, decreased expression of the
organic cation transporter 1 (OCT1), which plays a major role in
sorafenib uptake, has been associated with poorer response of HCC to
this drug. Aim: To elucidate whether the presence of OCT1 protein at
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the plasma membrane rather than the abundance of mRNA/protein of
the transporter in tumor cells was related to the treatment outcome.
Methods: This is a multicenter retrospective study involving liver
tumor biopsy from 39 patients treated with sorafenib for advanced
HCC with known outcome (survival, radiological response) of a
minimum duration of 4 wk, collected at three German hospitals
(TRANSFER study). Endpoint was the relationship between clinicopathological features and the result of immunohistological examination. Immunostaining was performed on whole sections from
paraffin-embedded tissue using primary anti-OCT1 antibody. Slides
were reviewed independently by two observers blinded to clinical
data. Tumors were classified according to a simplified staining score
(absent, weak, moderate or strong) and the localization of the
staining at the plasma membrane ( positive or negative).
Results: The results confirmed OCT1 downregulation in approximately half of the cases investigated (10% absent, 39% weak).
However, only one third of the tumors expressing OCT1 displayed
plasma membrane location of the protein (15% vs. 36% cytosolic
expression). When comparing HCC with and without OCT1 expression, no different response to sorafenib was found. However, when
tumors expressing OCT1 at the plasma membrane were considered
separately, a marked longer survival was found in these patients (Log
Rank p < 0.001). No relationship between OCT1 expression at the
plasma membrane and (i) stage of the tumor, (ii) previous treatment
with TACE or (iii) radiological response was found.
Conclusions: These results indicate that the presence at the plasma
membrane of tumor cells, rather than the overall OCT1 expression, is
related with better outcome of HCC patients treated with sorafenib.
Prospective elucidation of the usefulness of OCT1 immunostaining
for the guidance of systemic HCC treatment is required.
THU-126
A new in vitro hepatocellular carcinoma model based on
human normal and fibrotic 3D extracellular matrix scaffold
bio-engineering
A. Telese1, G. Mazza1, L. Longato1, W. Al-Akkad1, L. Frenguelli1,
G. Marrone1, D. Tamburrino1, G. Spoletini1, A. Hall1, T.V. Luong1,
K. Moore1, M. Malagò1, M. Pinzani1, K. Rombouts1. 1Institute for Liver
and Digestive Health, University College London, London, United
Kingdom
E-mail: a.telese@ucl.ac.uk
Background and Aims: The liver microenvironment is known to
support hepatocellular carcinoma development in which a dysregulated extracellular matrix (ECM) is crucial for modulating cancer
cell biology. The development of novel platforms able to reproduce
the physiopathological conditions is needed for disease modelling
and drug testing in order to identify and validate new therapeutic
targets.
Methods: Normal and cirrhotic human livers were decellularized and
fully characterized. HepG2 cells were seeded in a 2D culture system
and in 3D liver scaffolds. After 7 days cells were treated with 5 or
10 ng/ml of TGFβ1 for 48 hours. Histology and immunohistochemistry were performed in order to assess cell morphology and cell
distribution within the 3D scaffold. Messenger RNA levels of genes
related to differentiation, invasion, TGFβ1 pathway and EMT were
measured by employing qRT-PCR. Albumin secretion was quantified
with ELISA.
Results: HepG2 cells were able to engraft and repopulate both
cirrhotic and non-cirrhotic decellularized liver scaffolds. TGFβ1
treatment was able to change cell morphology and promoted cell
migration within the 3D scaffold. Molecular analysis revealed a
different gene expression pattern between 2D and 3D models and
after TGFβ1 treatment. HepG2 cells treated with 5 and 10 ng/mL of
TGFβ1 showed a dose dependent effect on albumin, TGFβ1, MMP9,
Integrin-α6 and E-Cadherin mRNA expression i.e. a partial dedifferentiation. HepG2 cells were more sensitive to 5 ng/mL TGFβ1
when cultured in both 3D models, in contrast to cells grown in 2D.
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More specifically, TGFβ1 induced a dose dependent response in
healthy scaffolds which was not observed in the cirrhotic scaffolds.
Even though TGFβ1 changed hepatocyte specific gene expression i.e.
albumin, the cells cultured in both models lack typical EMT markers
such as TWIST, vimentin and N-Cadherin. Thus experiments are
ongoing by using TWIST/vimentin positive HCC cells to investigate
important TGFβ-EMT related responses in 3D scaffolds and the role of
ECM in the pathogenesis of EMT-related HCC.
Conclusions: This data suggest that acellular liver ECM scaffolds
represent a suitable platform for dissecting the biology of liver cancer
cells in experimental conditions closer to the natural microenvironment. The various supports and the ECM itself induced different
cellular behavior and responses to TGFβ1 treatment.
THU-127
microRNA-34a and natural killer cells: an immuno-epigenetic
approach to halt hepatocellular carcinoma progression
A.K. Abdelhamid1, R.A. Yacoub1, I.O. Fawzy2, A. Gomaa3, K. Hosny4,
M.T. Hamza5, G. Esmat6, I. Waked3, A.I. Abdelaziz7. 1Pharmaceutical
Biology Department; 2Pharmacology and Toxicology Department, The
German University in Cairo, Cairo; 3Hepatology Department, National
liver institute Menoufiya University, Menoufiya; 4General Surgery
Department, Faculty of Medicine, Cairo University; 5Clinical Pathology
Department, Ain Shams University; 6Endemic Medicine and Hepatology
Department, Cairo University; 7School of Medicine, NewGiza University,
Cairo, Egypt
E-mail: amira.abdelhamid@guc.edu.eg
Background and Aims: MicroRNA-34a is one of the most documented tumor suppressor miRNAs. It was repeatedly found to be
downregulated in hepatocellular carcinoma (HCC) and its downregulation was associated with tumor progression. Accordingly, it is
currently being studied as a potential therapeutic target. Natural
killer cells (NKs), a part of the innate immunity, play a vital role in
tumor immune-surveillance; in response, cancers develop mechanisms to evade NK cell mediated lysis. NKG2D is one of the most
powerful activating receptors involved in the cytotoxicity and
development of NKs; studies have shown that decreasing the
expression of NKG2D and its ligands is a strategy commonly
adopted by tumors to escape NKs cytotoxicity. Although miR-34a
was frequently studied in HCC, its role was never explored in the NKs
of HCC patients. Therefore, the aim of this work was to evaluate the
expression of miR-34a in NKs of HCC patients and to assess its impact
on NKG2D receptor and its ligand ULBP2, as well as NKs cytotoxicity
and development.
Methods: Liver biopsies were obtained from 22 HCC patients and 19
healthy donors. Primary NKs were isolated from 72 HCC patients and
12 healthy controls using magnetic-assisted cell sorting. The isolated
NKs and Huh-7 cells were cultured and transfected with miR-34a
oligonucleotides using lipofection. Total RNA was extracted and the
expression levels of miR-34a, NKG2D, ULBP2 and Perforin-1 were
quantified by qRT-PCR. Percentages of NK subsets were assessed
using flow-cytometry.
Results: In NKs of HCC patients, overexpression of miR-34a ( p =
0.0317) and NKG2D (p = 0.0374) was observed. Forcing miR-34a
expression in NKs of HCC patients significantly increased NKG2D ( p =
0.0474) and cytotoxic perforin-1 mRNA levels ( p = 0.0444). Moreover,
the percentage of the more mature CD56dim NK cell subset was
decreased ( p = 0.0378) and conversely a significant increase in the
percentage of CD56bright NK cell subset was observed ( p = 0.0380).
ULBP2 was found to be significantly lower in HCC tissues ( p = 0.0042)
and Huh-7 cells ( p = 0.0004) compared to healthy tissues. In Huh-7
cells, mimicking of miR-34a significantly downregulated ULBP2 ( p =
0.0087) expression.
Conclusions: This study suggests a possible role for miR-34a in
regulating the cytotoxicity and development of the effector NK cells
and their target cells in HCC.

THU-128
The anti-inflammatory receptor TREM-2 protects the liver from
hepatocellular carcinoma development
A. Esparza-Baquer1, I. Labiano1,2, O. Erice1, O. Sharif3,4, F. Oakley5,
A. Lapitz1, P. Olaizola1, P.Y. Lee-Law1, E. Hijona1, R. Jiménez-Agüero1,
S. Knapp3,4, D.A. Mann5, L. Bujanda1,2, J.M. Banales1,2,6,
M.J. Perugorria1,2,6. 1Department of Liver and Gastrointestinal Diseases,
Biodonostia Research Institute, Donostia University Hospital, University
of the Basque Country (UPV-EHU); 2CIBERehd, San Sebastián, Spain;
3
Research Center for Molecular Medicine of the Austrian Academy of
Sciences; 4Department of Medicine I, Laboratory of Infection Biology,
Medical University of Vienna, Vienna, Austria; 5Institute of Cellular
Medicine, Faculty of Medical Sciences, Newcastle University, Newcastle
upon Tyne, United Kingdom; 6IKERBASQUE, Basque Foundation for
Science, Bilbao, Spain
E-mail: aitor.esparza@biodonostia.org
Background and Aims: Hepatocellular carcinoma (HCC) is the most
prevalent primary liver tumor and the third most common cause of
cancer related death. To date, this tumor remains highly chemoresistant and shows a poor prognosis. Pro-inflammatory signals and
liver regeneration are key contributors to the development of HCC.
Toll-like receptor (TLR) derived signaling in non-parenchymal liver
cells and accelerates carcinogenesis by modulating inflammatory
responses. Therefore, regulation of pro-inflammatory signals arises as
a promising therapeutic strategy for HCC. The triggering receptor
expressed on myeloid cells-2 (TREM-2) acts as anti-inflammatory
receptor, as it inhibits TLR-derived signaling in various tissues, yet its
role in the liver and in HCC is still unknown.
Methods: TREM-2 mRNA expression was analyzed in liver tissue
samples from patients with HCC compared to control individuals. To
evaluate the role of TREM-2 in liver regeneration a ∼70% partial
hepatectomy (PHx) model was performed in wild type (WT) and
Trem-2−/− mice, and animals were sacrificed at 1, 6, 36, 72 hours and 5
days post-surgery. Hepatocyte proliferation and pro-inflammatory
cytokines were analyzed following PHx. To study the role of TREM-2
in hepatocarcinogenesis, WT and Trem-2−/− mice were treated with
the hepatocarcinogen diethylnitrosamine (DEN) at a dose of 30 mg/
kg and number of tumors and tumor sizes were quantified 30 weeks
after the injection.
Results: TREM-2 mRNA expression is significantly upregulated in
human HCC samples compared to control livers. Similarly, Trem-2
mRNA expression is also elevated in livers of mice after PHx.
Hepatocyte proliferation was increased in Trem-2−/− mice compared
to WT mice, as shown by PCNA and BrDU incorporation. Likewise,
increased pro-inflammatory cytokine expression (TNF-α and IL-6)
was observed in the Trem-2−/− livers. Mice lacking Trem-2 develop
more tumors in response to the hepatocarcinogenic drug diethylnitrosamine (DEN) as compared to WT mice and this event was
accompanied with an increased liver-body weight ratio in the Trem2−/− animals compared to normal controls.
Conclusions: TREM-2 halts the initiation of liver regeneration and
hepatocyte proliferation following PHx through the inhibition of proinflammatory gene expression. TREM-2 expression is upregulated in
human HCC and its absence promotes the development and
progression of HCC in mice. In view of these data, TREM-2 arises as
a potential therapeutic target for HCC.
THU-129
Chronic treatment with over-the-counter H1 or H2 histamine
receptor blockers decreases cholangiocarcinoma xenograft tumor
growth, angiogenesis and EMT
L. Hargrove1, L. Kennedy2, J. Demieville3, H. Francis4. 1Texas A&M
University/Baylor Scott & White Hospital; 2Central Texas Veterans Health
Care System; 3Central Texas Veterans Healthcare System; 4Central Texas
Veterans Healthcare system/Texas A&M HSC, Temple, United States
E-mail: hfrancis@medicine.tamhsc.edu

Journal of Hepatology 2017 vol. 66 | S95–S332

S231

POSTER PRESENTATIONS
Background and Aims: Cholangiocarcinoma (CCA) is a fatal liver
cancer with limited treatment options. Patients with primary
sclerosing cholangitis (PSC) have a higher risk of developing CCA.
Mast cells (MCs) infiltrate human CCA via stem cell factor (SCF)/c-kit;
and, blocking MC-derived histamine (HA) decreases CCA tumor
growth. Chronic treatment with H1 or H2 histamine receptor (HR)
blockers decreases PSC progression in Mdr2−/− mice by reducing
fibrosis and MC number. The aim of this study was to examine the
effects of chronic treatment with H1 or H2 HR blockers on CCA tumor
growth.
Methods: Immunodeficient nu/nu mice were implanted with MzCha-1 cells into the hind flanks to allow for tumor development. Mice
were treated with NaCl (vehicle), mepyramine (H1HR antagonist,
10 mg/kg/BW) or rantidine (H2HR antagonist, 10 mg/kg/BW) by IP
injection for 35 days. Tumor growth was measured and extracted
tumors were evaluated for the following parameters: proliferation by
qPCR and immunoblotting for PCNA; MC presence by toluidine blue
staining and qPCR for chymase, tryptase and c-kit; angiogenesis by
immunofluorescence for vonWillebrand factor and qPCR for VEGF-A;
and EMT by IHC for vimentin and e-cadherin and qPCR for s100A4.
HA and tryptase serum levels were detected by EIA. Human tissue
arrays were used to evaluate MC presence and the expression of
H1HR and H2HR by immunohistochemistry. In vitro, Mz-Cha-1 cell
lines were treated with NaCl (vehicle), mepyramine (H1HR antagonist, 25 mM) or rantidine (H2HR antagonist, 25 mM) for up to 96
hours; we measured proliferation by MTS assay, and angiogenesis
and EMT by qPCR.
Results: Treatment with H1HR or H2HR blockers decreased tumor
growth/proliferation when compared to saline. MC infiltration and
serum HA and trypatse levels were reduced in H1HR or H2HR treated
mice. Angiogenesis and EMT were decreased in tumors from H1HR or
H2HR treated mice compared to saline. In vitro CCA cells had
decreased proliferation, angiogenesis and EMT gene expression
following treatment with H1HR or H2HR antagonists.
Conclusions: Inhibition of H1HR or H2HR decreases CCA tumor
growth, angiogenesis and EMT. Commonly used over-the-counter HR
inhibitors may be potential therapeutics for the treatment of CCA.

Non-invasive assessment of liver disease
THU-475
The non-alcoholic fatty liver disease liver fat score is associated
with liver disease mortality in the United States population
A. Unalp-Arida1, C.E. Ruhl2. 1National Institute of Diabetes and Digestive
and Kidney Diseases, Bethesda, Maryland; 2Social & Scientific Systems,
Inc., Silver Spring, Maryland, United States
E-mail: cruhl@s-3.com
Background and Aims: Fatty liver disease is common in the United
States and worldwide with a global prevalence of 20% to 30%. It can
progress to chronic liver disease and cirrhosis which was the 12th
leading cause of death in the United States in 2014. The non-alcoholic
fatty liver disease (NAFLD) liver fat score (LFS) was derived in a
Finnish population and includes alanine aminotransferase (ALT),
aspartate aminotransferase (AST), diabetes, metabolic syndrome,
and fasting insulin (Kotronen, Gastroenterol, 2009;137:865). The
hepatic steatosis index (HSI) was derived in a Korean population and
includes ALT, AST, diabetes, sex, and BMI (Lee, Dig Liver Dis,
2010;42:503). We examined whether these two potential markers
of liver health were associated with increased overall and causespecific mortality in a U.S. population-based survey with up to 23
years of linked-mortality data.
Methods: We studied 8,978 fasted viral hepatitis negative adult
participants in the third U.S. National Health and Nutrition

S232

Examination Survey (NHANES), 1988–1994. Intermediate and
high steatosis probabilities were defined based on published
cut-offs. Participants were passively followed for mortality, as
identified by death certificate underlying or contributing cause
diagnoses, by linkage to National Death Index records through
2011. Hazard rate ratios (HR) for mortality were calculated using
Cox proportional hazards regression to adjust for common
mortality risk factors.
Results: The prevalence of intermediate and high steatosis probability using the LFS as a marker was 28.9% and 7.4%, respectively. During
follow-up, there were 2,729 deaths from all causes and 89 with liver
disease, including primary liver cancer. In age-adjusted analyses, liver
disease mortality was increased with an intermediate (HR, 3.2; 95%
confidence interval (CI), 1.3–7.4) or high (HR, 9.4; 95% CI, 4.1–21.6)
LFS. With multivariate adjustment, the risk was further increased
(Figure). There was no association of a higher LFS or HSI with allcause or cardiovascular disease mortality in multivariate-adjusted
analyses.

Conclusions: In the U.S. population, a higher steatosis probability
using the LFS, but not the HSI, was associated with increased liver
disease mortality. Neither score was associated with other mortality
outcomes. The performance of liver fat scores may vary among
diverse populations.
THU-476
The impact of bariatric surgery on nonalcoholic fatty liver disease
and cardiovascular risk utilizing non-invasive measures
C. Netanel1, D. Goitein2, M. Rubin2,3, M. Shechter3,4, Y. Kleinbaum5,
S. Katsherginsky5, H. Hermon2, R. Hemi6, K. Tsaraf1, A. Donuzi1,
M. Safran1, I. Tachlytski1, A. Herman3,7, P. Ortiz8, Z. Ben-Ari1,3. 1Liver
Disease Center; 2Bariatric and Metabolic Surgery, Sheba Medical Center,
Tel Hashomer; 3Sackler School of Medicine, Tel Aviv University, Tel Aviv;
4
Leviev Heart Center; 5Deparmtent of Radiology; 6Institute of
Endocrinology; 7Department of Orthopedics, Sheba Medical Center, Tel
Hashomer, Israel; 8OWL, Parque Tecnológico de Bizkaia, Derio, Spain
E-mail: carmit.netanel@sheba.health.gov.il
Background and Aims: Bariatric surgery is an effective treatment for
morbidly obese patients. Significant improvement in steatosis,
inflammation and fibrosis stage is reported in patients with nonalcoholic fatty liver disease (NAFLD). We have prospectively evaluated
the effect of weight-loss on liver steatosis grade, nonalcoholicsteatohepatitis (NASH) diagnosis, fibrosis stage and cardiovascular
risk before and after sleeve gastrectomy (SG), using non-invasive
measures.
Methods: 26 patients with NAFLD, diagnosed by liver ultrasound
(US), underwent pre- and post-operative evaluation (6–12 months
after SG) with anthropometry, biochemical parameters, adiponectin,
FibroMAX®, OWLiver® test (a serum based test that can discriminate
NAFLD from NASH using metabolomics), US, real-time ShearWave™
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elastography (SWE) and brachial artery flow-mediated dilation
(FMD) test (surrogate marker for endothelial function and cardiovascular risk). An intra-operative liver biopsy was performed in 20
patients and NAFLD activity score (NAS) was calculated.
Results: At baseline steatosis was detected in 95.8% (41.6% severe,
using FibroMAX®) and NASH in 29% (using OWLiver®) of subjects. In
78.3% fibrosis stage was 0–1 and in 21.7% 2–3 (using SWE). In 20% NAS
score was ≥4. BMI significantly decreased from 41.7 ± 4.8 kg/m2 to
29.6 ± 4.5 kg/m2 one year after SG. Fasting serum glucose, triglycerides, HDL-cholesterol, ALT, HbA1c and adiponectin also significantly
improved after surgery (P < 0.001). Steatosis grade significantly
improved (≥1 using FibroMAX®) and NASH detection (using
OWLiver®) reduced (4% of subjects) one year after SG (P < 0.0001
and P < 0.002, respectively). Both correlated with the reduction in
BMI (P < 0.01). Fibrosis stage (using SWE) decreased (≥1) in 22.7% of
subjects, remained stable in 59.1% and increased (≥2) in 18.2%. High
cardiovascular risk using FMD was detected in 37.5% at baseline and it
significantly correlated with the NAS score (P < 0.05). Postoperative
cardiovascular risk has improved in 50% of subjects and worsened
in 50%.
Conclusions: SG was associated with improvement in the biochemical parameters, steatosis grade and reduced NASH detection.
Progression of fibrosis in some patients might be associated with
the rapid weight loss and should be further characterized and
investigated. Non-invasive measures can be utilized in the assessment of NAFLD progression. Larger studies are needed to determine
the effect of SG on FMD.
THU-477
Magnetic resonance elastography vs. transient elastography in
detection of fibrosis and noninvasive measurement of steatosis in
patients with biopsy-proven nonalcoholic fatty liver disease
C.C. Park1, P. Nguyen1, C. Hernandez1, R. Bettencourt1, K.S. Ramirez1,
L.E. Fortney1, J. Hooker2, E. Sy2, M.H. Alquiraish1, M.A. Valasek3,
E. Rizo1, L. Richards1, D. Brenner1,4, C.B. Sirlin2, R. Loomba1,4,5.
1
Department of Medicine, NAFLD Research Center; 2Liver Imaging
Group, Department of Radiology; 3Department of Pathology; 4Division of
Gastroenterology, Department of Medicine; 5Division of Epidemiology,
Department of Family and Preventive Medicine, University of California
San Diego, San Diego, United States
E-mail: chp017@ucsd.edu
Background and Aims: Magnetic-resonance-imaging (MRI) techniques and ultrasound-based transient elastography (TE) can be used in
noninvasive diagnosis of fibrosis and steatosis in patients with
nonalcoholic fatty liver disease (NAFLD). We performed a prospective
study to compare the performance of magnetic resonance elastography (MRE) vs. TE for in diagnosis of fibrosis, and MRI-based proton
density fat fraction (MRI-PDFF) analysis vs. TE-based controlled
attenuation parameter (CAP) for diagnosis of steatosis in patients
undergoing biopsy to assess NAFLD.
Methods: We performed a cross-sectional study of 104 consecutive
adults (56.7% female) who underwent MRE, MRI-PDFF, TE, CAP, and
liver biopsy assessment (using the Nonalcoholic Steatohepatitis
Clinical Research Network Histologic Scoring System) from October
2011 through May 2016 at a tertiary medical center. The primary
outcomes were fibrosis and steatosis. Secondary outcomes included
dichotomized stages of fibrosis and NASH vs. no NASH. Receiver
operating characteristic (ROC) curve analyses were used to compare
performances of MRE vs. TE in diagnosis of fibrosis (stages 1–4 vs 0)
and MRI-PDFF vs. CAP for diagnosis of steatosis (grades 1–3 vs. 0)
with respect to findings from liver biopsy assessment.
Results: MRE detected any fibrosis (stage 1 or more) with an area
under the ROC (AUROC) of 0.82 (95% CI, 0.74–0.91), which was
significantly higher than that of TE (AUROC, 0.67; 95% CI, 0.56–0.78).
MRI-PDFF detected any steatosis with an AUROC of 0.99 (95% CI,
0.98–1.00), which was significantly higher than that of CAP (AUROC,
0.85; 95% CI, 0.75–0.96). MRE detected fibrosis of stages 2, 3, or 4

with AUROC values of 0.89 (95% CI, 0.83–0.96), 0.87 (95% CI, 0.78–
0.96), and 0.87 (95% CI, 0.71–1.00); TE detected fibrosis of stages 2, 3,
or 4 with AUROC values of 0.86 (95% CI, 0.77–0.95), 0.80 (95% CI,
0.67–0.93), and 0.69 (95% CI, 0.45–0.94). MRI-PDFF identified
steatosis grades 2 or 3 with AUROC values of 0.90 (95% CI, 0.82–
0.97) and 0.92 (95% CI, 0.84–0.99); CAP identified steatosis grades 2
or 3 with AUROC values of 0.70 (95% CI, 0.58–0.82) and 0.73 (95% CI,
0.58–0.89).
Conclusions: In a prospective, cross-sectional study of more than 100
patients, we found MRE to be more accurate than TE in identification
of liver fibrosis (stage 1 or more), using biopsy assessment as the
standard. MRI-PDFF is more accurate than CAP in detecting all grades
of steatosis in patients with NAFLD.
THU-478
Noninvasive diagnosis of hepatic fibrosis by biofibroscore® in
patients with chronic hepatitis C virus infection
C.-H. Liu1,2,3, C.-J. Liu1,3,4, T.-H. Su1,3, H.-C. Yang1,3,5, J.-H. Kao1,3,4,
D.-S. Chen1,3,6, P.-J. Chen1,3,4. 1Internal Medicine, National Taiwan
University Hospital, Taipei; 2Internal Medicine, National Taiwan
University Hospital, Yun-Lin Branch, Douliou; 3Hepatitis Research
Center; 4Graduate Institute of Clinical Medicine, National Taiwan
University Hospital; 5Microbiology, National Taiwan University
College of Medicine; 6Genomics Research Center, Academia Sinica,
Taipei, Taiwan
E-mail: jacque_liu@mail2000.com.tw
Background and Aims: The diagnostic accuracy of hepatic fibrosis in
patients with chronic hepatitis C virus (HCV) infection by a novel
serological panel (BioFibroScore®) is unknown.
Methods: Three markers of BioFibroScore®, including urokinase
plasminogen activator (uPA, FibA), matrix metalloproteinase-9
(MMP-9, FibB), and beta-2 microglobulin (β2M, FibC), were retrospectively evaluated in HCV-infected patients who received percutaneous liver biopsy and transient elastography (Fibroscan®). The
formula of BioFibroScore® to predict the severity of hepatic fibrosis
was developed by Adaboost algorithm. The diagnostic accuracy of
hepatic fibrosis was assessed for BioFibroScore® and transient
elastography, taking METAVIR fibrosis score as the reference standard.
Results: A total of 635 patients were enrolled in the study. The stages
of hepatic fibrosis were as follows: 78 (12.3%) for F0, 90 (14.2%) for F1,
160 (25.2%) for F2, 151 (23.8%) for F3, and 156 (24.6%) for F4. uPA d
β2M were positively and MMP-9 was negatively associated with the
severity of hepatic fibrosis. Thirty-five (5.5%) had primary failure or
unreliable assessment for transient elastography. By Adaboost model
for BioFibroScore® and the cut-off reference for transient elastography, 85.0% and 87.7% of the patients had an identical stage of hepatic
fibrosis, as compared to liver biopsy. The concordance rate between
BioFibroScore® and transient elastography was 75.9%. BioFibroScore®
overestimated and underestimated the stage of hepatic fibrosis in
8.8% and 6.1% patients, and most patients had one stage error.
Bootstrap analysis for BioFibroScore® showed the diagnostic accuracy
ranged from 80.2% to 88.4%.
Table: Agreement of Stage of Hepatic Fibrosis Between Methods in
HCV-infected Subjects
Differences

Biopsy v.s.
BioFibroScore

Identical
1 stage
2 stages
3 stages
4 stages
N.A.#
Total

540 (85.0 %)
65 (9.8 %)
23 (3.6 %)
9 (1.4 %)
1 (0.2 %)
0 (0.0 %)
635

Biopsy v.s.
Fibroscan
557 (87.7 %)
39 (6.1 %)
4 (0.6 %)
0 (0.0 %)
0 (0.0 %)
35 (5.5 %)
635

BioFibroScore
v.s. Fibroscan
482 (75.9 %)
83 (13.1 %)
22 (3.5 %)
8 (1.3 %)
5 (0.8 %)
35 (5.5 %)
635

#

Failure of detecting hepatic fibrosis with FibroScan occurred in 5.5% (35 cases)
of the study population.
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Table: Analysis of the Diagnostic Discrepancy between BioFibroScore
and Biopsy
Differences
Identical
+1 stage
+2 stages
+3 stages
+4 stages
−1 stage
−2 stages
−3 stages
−4 stages

BioFibroScore vs Biopsy
31 (4.9 %)
17 (2.7 %)
8 (1.3 %)
0 (0 %)
31 (4.9 %)
6 (0.9 %)
1 (0.2 %)
1 (0.2 %)

540 (85.0 %)
56 (8.8 %)

39 (6.1 %)

Higher

Lower

Conclusions: BioFibroScore® is accurate to assess the hepatic fibrosis
in HCV-infected patients. Applying this non-invasive test can
substantially reduce the need for invasive liver biopsy and can play
a role in institutions where the assessment of transient elastography
was not available or unreliable.
THU-479
Screening for nonalcoholic fatty liver disease by transient
elastography with controlled attenuation parameter in
unselected patients with inflammatory bowel disease
C.S. Palumbo1, S. Restellini1, C.-Y. Chao1, A. Aruljothy2, T. Bessissow1,
G. Sebastiani3. 1Gastroenterology; 2Internal Medicine; 3Hepatology,
McGill University, Montreal, Canada
E-mail: chiara.sarolipalumbo@mail.mcgill.ca
Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is
the most frequent liver disease in Western countries. Patients with
inflammatory bowel disease (IBD) are at risk for NAFLD due to chronic
inflammation, hepatotoxic drugs, and alteration of gut microbiota.
However, prospective data in unselected patients by means of
validated and accurate diagnostic methods are lacking.
Methods: We prospectively investigated prevalence and risk factors
of NAFLD and liver fibrosis by transient elastography (TE) with
associated controlled attenuation parameter (CAP) in unselected IBD
patients free of liver disease as part of a routine screening program.
Hepatic steatosis (involving >10% of hepatocytes) was defined as CAP
≥238 dB/m. Significant liver fibrosis and cirrhosis (stage 2 and 4 out
of 4, respectively) were defined as TE measurement ≥8 and ≥13 kPa.
Active IBD was defined as partial Mayo score ≥3 and Harvey
Bradshaw Index ≥5 for ulcerative colitis and Crohn’s disease,
respectively. Predictors of NAFLD and significant liver fibrosis were
determined by logistic regression analysis.
Results: 326 patients (mean age 42.8 ± 15.5, 48.8% male) were
included; 66% had Crohn’s disease, and 32% had active disease at
time of recruitment. Prevalence of NAFLD, significant liver fibrosis
and cirrhosis was 39.6%, 9.5% and 1.5%, respectively. Main predictors
of NAFLD were older age and being overweight (see Table). Significant
liver fibrosis was independently predicted by IBD duration, being
overweight and dyslipidemic.

Table: Multivariate analysis of predictors of NAFLD and fibrosis
NAFLD (CAP ≥ 238 dB/m)
Variable

aOR (95%CI)

Age
BMI > 25 kg/m2
Dyslpidemia
Disease duration
Prior IBD related
surgery
Methotrexate use
ALT
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Significant liver fibrosis
(TE ≥ 8 kPa)

1.03 (1.01−1.05)
5.03 (2.74−9.21)
1.48 (0.36−6.20)
1.03 (0.99−1.06)
0.58 (0.27−1.25)

P
value
0.01
<0.001
0.59
0.07
0.17

aOR (95%CI)
0.99 (0.96−1.04)
4.51 (1.59−12.79)
8.53 (2.11−34.49)
1.06 (1.01−1.12)
1.55 (0.54−4.39)

P
value
0.96
0.005
0.003
0.02
0.41

8.04 (0.72−89.75)
1.03 (0.99−1.06)

0.09
0.08

1.22 (0.09−1.06)
1.02 (0.98−1.06)

0.88
0.35

Conclusions: NAFLD diagnosed by TE with CAP is a major
comorbidity in unselected IBD patients without known liver
disease. These patients may also have significant liver fibrosis and
cirrhosis, likely suggesting the coexistence of non-alcoholic steatohepatitis. Non-invasive screening strategies can help early diagnosis
and initiation of interventions in this population, including weight
loss, and treatment of metabolic comorbidities.
THU-480
Liver stiffness based model predicts portal hypertension,
esofageal varices and hepatocellular carcinoma in caucasian
patients with hepatitis B virus-related cirrhosis responsive to
antiviral therapy
C. Chialà1, W.D. Venon1, A. Tucci1, M. Fadda1, G.M. Saracco1,
A. Marzano1. 1Gastro-Hepatology, AOU Città della salute e della scienza
di Torino, Torino, Italy
E-mail: claudia.chiala@libero.it
Background and Aims: In HBV-related cirrhosis the antiviral therapy
reduces but does not eliminate the risk of HCC. Endoscopic
monitoring of EV remains controversial in responsive patients. LSPS
(LS value X spleen diameter/platelet count) has been correlated with
PH, EV and risk of HCC. We assessed the prognostic role of LSPS in
predicting these goals in cirrhotics responsive to long term antiviral
therapy with NUC(s).
Methods: A longitudinal study was performed in 121 cirrhotics
treated for a median of 8 years (median age 54, M/F 100/21, HBeAg/
antiHBe 5/116, no HCV, HIV or HDV coinfection) and responsive to
antiviral therapy who underwent HVPG (hepatic venous pressure
gradient) and LS measurement. Sixty-one patients (50.4%) had
clinical PH (cPH) (US, EV, ascites and/or LS > 11 KPa and/or plts
<100,000) at baseline.
Results: LSPS ≤ 0.62 and <1.4 identified all patients without PH
measured by HVPG (<6 mmHg, NPV = 100%) and without EV (NPV
93.7%), respectively. After antiviral therapy LSPS ≤ 0.62 was detected
in 51.3% of patients (16.4% and 76.6% of subjects with and without
clinical PH at baseline). Median LS decreased from 16.1 to 9.5 KPa. The
reduction was significantly higher in patients with LS <11 kPa at
baseline ( p < 0.0001). HCC developed in 26 patients (21.5%, 2.6% year)
with a higher incidence in patients with LSPS > 0.62 after antiviral
therapy (36% vs. 7%, 7.1% vs. 0.75%year, p < 0.001) but no difference
was detected in lamivudine-exposed patients. On univariate analysis
patients with HCC had a higher LS and LSPS after therapy and cPH
baseline ( p < 0.001). On multivariate analysis LSPS post-therapy and
cPH baseline were the only independent predictors of HCC after
adjusting for ALT, duration and type of therapy, age, LS, platelets count
and hepatic steatosis. Quantitative HBsAg load was not signficantly
different in patients with or without cPH, LSPS > 0.62 and HCC.
Conclusions: LSPS is useful to identify patients with PH and EV,
avoiding endoscopy. LSPS ≤ 0.62 baseline or inducted by antiviral
therapy is associated with a lower risk of HCC. In patients responsive
to antiviral therapy this goal is obtainable in about 75% of the subjects
without cPH baseline and in less than 20% of the others. The fibrotic
burden rather than HBV variants seems to be relevant in the
oncogenetic mechanism. These results support early antiviral
treatment of HBV-related liver disease in order to maintain or
induce LSPS ≤ 0.62 and the use of the score to define the HCC risk and
the individual endoscopic surveillance in treated patients.
THU-481
Variability of intrahepatic fat distribution and optimal
measurement of hepatic fat amount using MRI proton density fat
fraction
D.W. Jun1, S.B. Ahn2, W.K. Saeed3, H.W. Oh1, J.Y. Jeong4, J.H. Sohn4,
E.C. Jang5, B.-K. Kang6. 1Department of Internal Medicine, Hanyang
University, College of Medicine; 2Department of Internal Medicine, Eulji
University College of Medicine; 3Department of Internal Medicine,
Hanyang University College of Medicine, Seoul; 4Department of Internal
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Medicine, Hanyang University College of Medicine, Guri Hospital, Guri;
5
Department of Occupational and Environment Medicine,
Soonchunhyang University College of Medicine, Cheonan; 6Radiology,
Hanyang University, Seoul, South Korea
E-mail: dr486@hanmail.net
Background and Aims: Recently developed MRI- proton density
fat fraction (PDFF) enables to measure fat amount in all hepatic
segment. But there is no guideline that how many times we measure
and which segment is representative of hepatic fat amount. So the
purpose of this study was to comprehend factors influencing hepatic
fat distribution and to suggest a realistic measurement of hepatic fat
amount in clinical setting.
Methods: This study enrolled 164 adults. We measured hepatic fat
amount using MRI-PDFF and checked clinical index. Three nonoverlapping regions of interest were placed within each hepatic
segment. Whole hepatic fat amount was estimated to take an average
on each segmental fat amount in consideration of each segmental
volume.
Results: Segment II had the lowest mean segmental fat fraction,
segment VII had the highest. Segment VI had the lowest mean
segmental hepatic fat variability, segment II had the highest. The
mean fat fraction was higher and intrahepatic variability was lower in
the right lobe than the left. Higher variability was associated with
younger age, higher BMI, higher fat fraction, higher cholesterol and
triglyceride level in univariate analysis. But fat fraction was only
significant risk factor of hepatic heterogeneity in multivariate
analysis (β = 0.534, p < 0.001). In severe fatty liver, intrahepatic
fat variability was high; mean of standard deviation was 2.47%
(1.16 ∼ 6.26%). To assume intrahepatic fat amount, averaging mean of
segment 4 and 5, was most similar to whole hepatic mean PDFF and
was low in standard deviation.
Conclusions: Higher variability was associated with grade of fatty
liver. Mean hepatic fat fraction of segment 4 and 5 was most optimal
method to estimate whole intrahepatic fat amount.
THU-482
Acoustic radiation force impulse elastography combined with
ultrasound spleen platelets portal vein doppler score in variceal
screening: improved performance compared with baveno VI
criteria for avoidance of endoscopy in cirrhotics
D.I. Sherman1, M. Bashyam1, P. Lung2, A. Sharif1, P. Bassett2,
P. Shorvon2. 1Gastroenterology; 2Radiology, Central Middlesex Hospital,
London North West Hospitals NHS Trust, London, United Kingdom
E-mail: david.sherman@nhs.net
Background and Aims: Liver stiffness measurements (LSM) alone
have insufficient predictive value for portal hypertension. The Baveno
VI criteria proposed the use of transient elastography (TE) and
platelet thresholds to reduce endoscopic screening for varices (EVs)
in compensated cirrhosis (cACLD). However, detailed validation of
this approach is limited. ARFI has the advantage of simultaneous US
assessment of the portal circulation. A high predictive value for a 10
point SPVD score (Spleen Platelets portal Vein Doppler) was
previously shown for the detection of EVs in unselected cirrhotics.
Our aim was to validate the Baveno VI criteria using ARFI and to
compare performance with SPVD score.
Methods: From 1512 consecutive LSM + US examinations between
2010 and 2014, patients were identified (a) with LSM > 1.5 m/s
(equivalent to TE > 10 KPa), (b) who were Child Pugh ≤7 and fulfilled
Baveno VI criteria for cACLD, and (c) who had OGD within 12 months
of ARFI. SPVD was scored from US reports and platelets. EVs were
classified as clinically significant or small according to Baveno VI. An
ARFI threshold of <2.8 m/s was chosen as equivalent to TE < 20 KPa,
and SPVD score of <2. Predictive performance of cut offs for both
ARFI/Platelets and ARFI/SPVD were compared.
Results: One hundred and twenty four patients fulfilled study criteria
(median age 59, 62% male). Aetiologies were viral in 19%, ALD 34%,
NAFLD 14% and other 33%. Forty seven (38%) had EVs, of which 33

(70%) were clinically significant. Median LSM and platelets were
2.56 m/s and 163, respectively.
Predictive data for significant EVs using (a) Baveno VI equivalent by
ARFI; (b) ARFI + SPVD; and (c) SPVD alone were: sensitivity 82/100/94
( p = 0.03), specificity 47/53/66 ( p < 0.005), NPV 88/100/97 ( p = 0.03),
overall accuracy 56/61/73% ( p < 0.001), respectively. ARFI + SPVD
correctly identified all significant EVs, SPVD alone missed 2(4%),
whereas Baveno VI missed 6(13%, p < 0.05). SPVD alone achieved 27
correctly “saved” screening endoscopies (22% of total) due to its
higher specificity, whereas Baveno VI and ARFI/SPVD failed to achieve
savings.
Conclusions: This study confirms reasonable NPV for clinically
significant EVs using equivalent Baveno VI criteria with ARFI
instead of TE. However, the SPVD score showed significantly higher
negative and overall predictive values, either combined with ARFI or
alone. Although further validation is needed centres using ARFI, or
similar LSM techniques, should consider substituting LSM + SPVD in
preference to Baveno VI for EV screening prior to endoscopy.
THU-483
The role of serial ARFI elastography in confirming remission in
active autoimmune liver disease: a controlled study with long
follow up
D.I. Sherman1, N. Gandy2, P. Lung2, P. Tadrous3, P. Bassett2, P. Shorvon2.
1
Gastroenterology; 2Radiology; 3Histopathology, Central Middlesex
Hospital, London North West Hospitals NHS Trust, London,
United Kingdom
E-mail: david.sherman@nhs.net
Background and Aims: Liver stiffness measurement (LSM) by shear
wave techniques, including ARFI elastography, are increasingly
employed in non-viral liver diseases but interpretation is less clear.
In a previous study we demonstrated a close correlation between
histological inflammatory grade and raised LSM in active autoimmune liver disease (AILD). We performed a retrospective controlled study to assess the effect of immunosuppressive treatment on
serial LSM in a patient cohort with active AILD, and whether changes
in LSM are useful in confirming remission.
Methods: Our database of 101 patients with AILD was examined to
identify biopsy proven patients with active AILD who had undergone
LSM by ARFI, both at the onset and after at least 12 months following
start of treatment. Patients with AILD in remission and cholestatic
liver disease with similar follow up were used as controls. LSM and
biopsy were performed by standard technique. Clinical, radiological
and histopathological data were collected retrospectively. 2015 EASL
guidelines were used to define active disease and remission.
Results: The following groups fulfilled inclusion criteria from 164
ARFIs and 114 liver biopsies. Group 1: 21 active AILD (16 new
diagnosis, 5 flares); Group 2: 16 AILD in remission; Group 3: 20
cholestatic (17 PBC/2 PSC). Median ages were 48/62/62; % female
were 95/88/85; Ishak stage 5/6 in 7/3/4, respectively. Significant
(>10%) decreases in LSM were observed in 90/25/15% of patients over
median follow up of 33/61/35 months ( p < 0.001). Mean ± SD% LSM
reductions were 40 ± 19/6 ± 22/1 ± 33 ( p < 0.001).
In Group 1 all patients achieved ALT <2x ULN on therapy and all but 3
(86%) had at least 25% LSM reduction. A negative correlation was
found between LSM change and initial Ishak stage (r = −0.42, p =
0.06). Patients with Ishak stages 1–4 had significantly greater %
reduction in mean LSM than those with stage 5/6 (48 ± 12 vs. 21 ± 21,
p = 0.002). Whereas pre-treatment ARFI score did not predict initial
biopsy stage, a significant correlation was restored once remission
was achieved (r = 0.55, p = 0.01).
Conclusions: These controlled data provide further evidence that
increased LSM in active AILD is due to inflammation, and that
decreases after immunosuppressive treatment reflect remission.
Serial LSM could provide a useful non-invasive method for
confirmation of remission in AILD, particularly in non-cirrhotics.
Further studies are needed to confirm whether LSM is more accurate
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than conventional biochemical parameters in confirming and
monitoring this key outcome.
THU-484
ElastPQ shear-wave elastography compared to fibroscan transient
elastography for fibrosis staging in patients with NAFLD
D. Roccarina1, E. Buzzetti1, M.G. Misas1, M. Rosselli1, A. Majumdar1,
M. Pinzani1, E. Tsochatzis1. 1UCL Institute for Liver and Digestive Health,
Royal Free Hospital and UCL, London, United Kingdom
E-mail: davideroccarina@gmail.com
Background and Aims: Shear wave elastography with ElastPQ
(EastPQ SWE) is a recently introduced elastography-based technique
for non-invasive fibrosis assessment. We compared ElastPQ SWE to
elastography evaluation by Fibroscan (F-TE) in a cohort of consecutive
patients with NAFLD. We further evaluated the performance of
ElastPQ SWE in a subgroup of patients with available liver biopsies.
Methods: Anthropometric parameters (weight, height, BMI and
waist circumference (WC)) were measured and routine bloods with a
lipid profile were done. Transient elastography (TE) with Fibroscan
(Echosens) and SWE with ElastPQ (Philips) were carried out in all
patients. Liver biopsies were considered valid if done within 1 year
from elastography.
Results: We enrolled 218 consecutive patients with NAFLD, mean age
56 ± 13 years, 59.2% males, 41.7% with diabetes, 56% arterial
hypertension, 78% hyperlipidaemia. ElastPQ SWE showed a good
correlation with F-TE (Spearman’s = 0.688, p < 0.0001), which was
better for mild and moderate stages of fibrosis. A ≥2 kPa difference
between F-TE and ElastPQ SWE was observed in 38 patients. On the
univariate analysis, predictors of such a difference were BMI ( p =
0.014), WC ( p = 0.036) and F-TE stiffness (p < 0.0001). On the
multivariate analysis, independent predictors was a F-TE ≥ 10 kPa
(OR 4.151, 95% CI 1.835–9.392, p = 0.001), while BMI was marginally
associated (OR 1.063, 95% CI, p = 0.058). In the subgroup of 60 patients
with available liver biopsies, the distribution of fibrosis was as follow:
F0 = 8 (13%), F1 = 24 (40%), F2 = 15 (25%), F3 = 2 (3.3%), F4 = 11 (18.3%)
biopsies. The optimal cut-off values of ElastPQ SWE for individual
stages of fibrosis were lower than those of F-TE. ElastPQ had better
sensitivity and specificity compared to F-TE for F ≥ 3 and F4 (Table 1).

Elast PQ

F-TE

CutCutoff Sensitivity Specificity
off Sensitivity Specificity
(kPa)
(%)
(%)
AUC (kPa)
(%)
(%)
AUC
F ≥ 2 6.8
F ≥ 3 9.3
F4
11.5

79
92
91

84
83
92

0.842 8.3
0.967 11.9
0.976 13.2

81
81
89

72
81
89

0.844
0.896
0.912

Conclusions: ElastPQ and F-TE showed a good correlation, mainly for
low values of liver stiffness, in patients with NAFLD. The optimal cutoff values of ElastPQ are lower than those of F-TE for individual stages
of fibrosis. ElastPQ has a better sensitivity and specificity than F-TE in
staging advanced liver fibrosis and cirrhosis but this needs to be
confirmed in larger cohorts.
THU-485
Delayed decrease of splenic stiffness in chronic hepatitis C virus
patients receiving direct-acting antivirals
D. Attia1,2, K. Deterding1, J. Cornberg1, M.P. Manns1, M.J. Gebel1,
M. Cornberg1, H. Wedemeyer1, A. Potthoff1. 1Gastroenterology,
Hepatology and Endocrinology, Medizinische Hochschule Hannover,
Hannover, Germany; 2Dept. of Gastroenterology, Hepatology and
Endemic Medicine, Beni Suef University, Beni Suef, Egypt
E-mail: potthoff.andrej@mh-hannover.de
Background and Aims: Splenic stiffness reflects portal hypertension
in patients with chronic HCV infection. The aim of the study was to
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estimate the changes in splenic stiffness during treatment with
direct-acting antivirals (DAA) and the follow up period.
Methods: A total of 286 chronic HCV patients (mean age 58 ± 82 years,
61% male) were included in this prospective single center study.
Patients received different DAA treatment regimens. Liver and spleen
stiffness measurement using ARFI (LSM-ARFI and SSM-ARFI) were
performed at baseline (BL), W4, W12, W24, FU24 and FU48.
All laboratory and clinical data were evaluated before each
measurement.
Results: SSM-ARFI at baseline correlated with platelets ( p < 0.001),
Child Pugh score ( p < 0.001) and spleen size ( p < 0.001). The mean
decrease of SSM-ARFI from BL to FU48 was 11% ( p < 0.001). SSM-ARFI
remained stable during treatment while significant lower values
were observed thereafter (BL-W24, p < 0.001; BL-FU24 p < 0.001 and
BL-FU48 p < 0.001). In contrast, LSM-ARFI declined earlier during
therapy (BL-W4 p < 0.001). Patients with F4 at BL according to LSMARFI showed higher decrease of SSM-ARFI at the end of FU than
patients with < F4 at BL (FU24: p < 0.001 vs. p = 0.200, FU48: p = 0.002
vs. p = 0.033, respectively). At FU24 F4 patients showed one stage
SSM-ARFI decrease in 8%, 2 stages decrease in 16% and more than 2
stages decrease in 5% while 72% remained at F4 level. Patients with
liver cirrhosis and SSM-ARFI >3.24 m/s at baseline showed >20%
decrease of SSM at FU24. Patients with Child Pugh A showed faster
SSM-ARFI decrease than patients with Child Pugh B/C (W24: P = 0.011
vs. p = 0.012; FU24: p < 0.001 vs. p = 0.248; FU48: p = 0.026 vs. p =
0.091, respectively). Male gender ( p = 0.019), spleen size ( p = 0.021)
and SSM-ARFI at baseline ( p < 0.001) were factors affecting SSM-ARFI
regression at FU24.
Conclusions: In comparison to LSM-ARFI, SSM-ARFI showed a
delayed decrease after DAA therapy which might indicate a
sequential effect on improvement of hepatic inflammation and
portal hypertension.
THU-486
Urinary metabotypes in patients with chronic hepatitis C virus
infection as revealed by nuclear magnetic resonance-based
metabolomics
E. Biliotti1, A. Tomassini2, D. Palazzo1, G. Capuani2, F. Sciubba1,
R. Esvan1, M. De Angelis1, C. Franchi1, G. Iaiani1, P. Maida1,
M. Spaziante1, P. Rucci3, A. Miccheli2, G. Taliani1. 1Clinical Medicine;
2
Chemestry, Sapienza University of Rome, Rome; 3Biomedical and
Neuromotor Sciences, University of Bologna, Bologna, Italy
E-mail: elisabiliotti@yahoo.it
Background and Aims: Metabolomics has the potential to identify
non-invasive biomarkers of liver pathology. In the present study, a
metabolomic approach was employed to characterize the urinary
metabolome in patients with chronic hepatitis C virus (HCV)
infection and different grades of liver fibrosis.
Methods: 43 individuals, 24 controls and 19 pts with HCV and liver
fibrosis were compared. Diabetics were excluded. The urine were
collected before starting anti-HCV therapy. Fibrosis was assessed by
transient elastography (Fibroscan).
Metabolomics was performed on fast morning urines by using 1H
Nuclear Magnetic Resonance (NMR) Spectroscopy. Partial least
square (PLS) discriminant analysis was applied to characterize the
difference between HCV patients with different severity of fibrosis
and healthy subjects.
Results: 43 individuals, 24 controls (15 M/9 F; age 59.3 ± 9.0 years)
and 19 HCV pts (12 M/7 F; age 59.6 ± 9.6 years; BMI 24.6 ± 3.4; ALT
76.7 ± 37.5 U/L; e-GFR 95.6 ± 8.9 mL/min/1.73 m2; liver stiffness 18.7
± 5.9 KPa) were enrolled. 43 1H nmr spectra were analyzed and 49
metabolites were quantified. The PLS2 analysis was applied to separate the contribution of gender-linked metabolic variability from
that generated by the HCV and fibrosis. The PLS modeling showed a
different metabolic profile characterized by significant changes in
seven urinary metabolite levels for HCV/fibrosis (R2 = 0.86 and Q2 =
0.56) (Figure). The contribution of the gender-linked metabolic
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changes in healthy and HCV pts could be separated and quantified.
In order to evaluate the effect of fibrosis severity on metabolic
profiling, we performed the analysis only on male subjects. The
PLS modeling showed a significant metabolic profile characterized
by six metabolite level changes (R2 = 0.83 and Q2 = 0.47). Four
metabolites among these were present in the previous modeling,
showing to be dependent on the liver disease and to vary in relation
to fibrosis severity. The urinary metabolic profile of HCV/fibrosis was
described by higher levels of pseudouridine, hypoxanthine and
methylnicotinamide and lower levels of glycine independently on
the gender.

Conclusions: These preliminary data defined a urinary metabotype
associated to HCV infection and liver fibrosis. The latent variables
scores co-variated with liver stiffness values, suggesting that pseudouridine, hypoxanthine, methyl-nicotinamide and glycine are potential non-invasive, metabolic biomarkers of disease and are not
influenced by gender.
THU-487
An intelligent liver function tests pathway for the automated
assessment of deranged liver enzymes
E. Robinson1, M.H. Miller1, J.F. Dillon1, A. MacGilchrist2, A. Fraser3,
R. Neville4. 1Department of Gastroenterology, Ninewells Hospital and
Medical School, Dundee; 2Liver Transplant Unit, Edinburgh Royal
Infirmary, Edinburgh; 3Aberdeen Royal Infirmary, Aberdeen; 4Ninewells
Hospital and Medical School, Dundee, United Kingdom
E-mail: e.robinson7@nhs.net
Background and Aims: Liver Function Tests (LFTs) are frequently
checked in primary care although liver disease is not suspected in the
majority of cases. Despite this up to 20% of LFTs are abnormal. Large
numbers of patients are being referred for unnecessary tests and
secondary care review.
A proportion of patients present late with end stage liver disease.
Some cases could be avoided by earlier diagnosis and intervention.
The intelligent LFT pathway (ILFT) was designed to risk stratify
patients with abnormal LFTs into three categories. 1 Serious or
complex liver disease requiring secondary care 2. Less severe disease
managable in primary care 3. Diagnostic uncertainty requiring
further investigation.
Methods: An expert group of experienced hepatologists reached a
consensus on minimal diagnostic criteria for liver diseases based on a
limited number of parameters excluding clinical examination. It was
not required to diagnose everyone with the disease.
This included age, sex, BMI, features of metabolic syndrome and
alcohol intake. Laboratory results including hepatitis virology, liver
immunology, ferritin, alpha-1-antitripsin and caeruloplasmin.
Fibrosis staging with FIB4, APRI and NALFD fibrosis scoring systems.

Safety nets were built in to the algorithm to trigger a referral in the
case of diagnostic uncertainty.
ILFT was validated against a retrospective case note review of new
patient referrals to liver services in two tertiary centres in Scotland.
Clinical diagnosis by a hepatologist was the Gold Standard.
Patients with focal lesions, known biliary tree disease abnormalities,
known liver disease and jaundice were excluded.
Results: 268 cases were considered for the study. 231 cases were
analysed after 37 were excluded with jaundice.
92.2% (n = 213) matched the Gold Standard or generated no diagnosis.
There was diagnostic disagreement in 7.8% (n = 18) of cases. In 14 of
these the incorrect diagnosis would triggered a secondary care
referral.
The correct referral recommendation was made in 229 cases (99.1%)
regardless of the accuracy of eventual diagnosis.
52% cases were correctly identified suitable for management in
primary care, rather than secondary care as per the initial referral.
Conclusions: This study suggested that 52% of referrals could have
been managed in primary care. The majority were patients with
NAFLD or ALD and low fibrosis scores.
Such reduction in referral to secondary care services has the potential
to drastically reduce the referral rate, allowing more appropriate use
of limited resources.
THU-488
Noninvasive assessment of liver fibrosis and portal hypertension
after viral eradication in post-transplant hepatitis C
E. Mauro1, G. Crespo1, M.C. Londoño1, A. Diaz2, P. Ruiz1, L. Sastre1,
J. Lombardo1, J. Aguirre1, J. Colmenero1, M. Navasa1. 1Liver Transplant
Unit; 2Pathology Department, Hospital Clinic, IDIBAPS, CIBERehd,
Barcelona, Spain
E-mail: emauroe@yahoo.com.ar
Background and Aims: Most studies on the accuracy of Fibroscan
have been performed in patients with active hepatitis C. With the use
of direct antivirals a large part of this population will eradicate HCV,
particularly after liver transplantation (LT). The accuracy of elastography after viral eradication has been scarcely evaluated. We aimed
to analyze the performance of Fibroscan in the diagnosis of advanced
fibrosis (METAVIR F3/4), cirrhosis and clinically significant portal
hypertension (CSPG; HVPG ≥ 10 mmHg) one year after SVR in
recurrent hepatitis C.
Methods: All LT recipients with recurrent hepatitis C who achieved
sustained virological response (SVR) between 2001 and 2015 were
included. One year after SVR, patients underwent a liver biopsy (with
or without HVPG measurement) and a liver stiffness measurement
(LSM).
Results: One-hundred-and-six patients were analyzed. One year after
SVR, 31% of patients presented advanced fibrosis and 15% cirrhosis.
Furthermore, 21% of patients presented CSPH. The correlation
between histology (Metavir Score) and fibroscan was statistically
significant (Kruskal-Wallis: p < 0.001), as was the correlation
between HVPG and Fibroscan (r = 0.84, p < 0.001). The AUROC of
LSM for the diagnosis of CSPH was 0.953 ( p < 0.001). Previously
described cut-offs (non SVR patients) of 13.6 and 21 kPa presented
high sensitivity and specificity (92–91% and 58–94%), PPV and NPV
were 73–98% and 70–90% respectively. The AUROC for the diagnosis
of cirrhosis was 0.977 (p < 0.001). Best cut-off value was 14.2 kPa,
which yielded sensitivity, specificity, NPV and PPV of 100%, 93%, 100%
and 73%. The AUROC for diagnosis of advanced fibrosis was 0.901 ( p <
0.001). The best cut-off value was10.3 kPa, with a sensitivity of 82%
and a specificity of 86%, PPV 73% and NPV 91%.
Conclusions: LSM is a useful tool for the screening of cirrhosis and
CSPH in transplant recipients one year after SVR, and its accuracy
seems to be at least as high as in patients with recurrent hepatitis C and
active viral replication. Thus, LSM is useful for the screening of
cirrhosis after SVR in transplant recipients, allowing the establishment of prognosis and surveillance and treatment strategies.

Journal of Hepatology 2017 vol. 66 | S95–S332

S237

POSTER PRESENTATIONS
THU-489
Normal values of liver stiffness as measured by transient
elastography: pooled individual participant data meta-analysis
from 26 studies and 14,883 participants
F. Bazerbachi1, S. Haffar2, Z. Wang3, J.C. González4, M.T. Arias-Loste4,
J. Crespo4, S. Darwish-Murad5, M.A. Ikram6, S. Petta7, A. Berzuini8,
D. Prati8, V. de Lédinghen9, V. Wong10, P. Del Poggio11,
N.C. Chávez-Tapia12, Y.-P. Chen13, P.-N. Cheng14, M.-F. Yuen15, K. Das16,
A. Chowdhury16, L. Caballeria17, N. Fabrellas18, P. Ginès19, M. Kumar20,
S.K. Sarin20, F. Conti21, P. Andreone22, R. Sirli23, H. Cortez-Pinto24,
S. Carvalhana24, T. Sugihara25, S.-U. Kim26, P. Parikh27, K. Chayama28,
C. Corpechot29, K.-M. Kim30, G. Papatheodoridis31, A. Alsebaey32,
J.K. Olynyk33, E. Gan34, P. Kamath1, K.D. Watt1, M.H. Murad3.
1
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States; 2Digestive Center for Diagnosis and Treatment, Damascus, Syrian
Arab Republic; 3Evidence-Based Practice Center, Mayo Clinic Robert
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Mayo Clinic, Rochester, United States; 4Gastroenterology and
Hepatology, University Hospital Marques de Valdecilla, Santander,
Spain; 5Department of Gastroenterology and Hepatology; 6Department
of Epidemiology, Erasmus University Medical Center Rotterdam,
Rotterdam, The Netherlands; 7Section of Gastroeneterology and
Hepatology, University of Palermo, Palermo; 8Transfusion Medicine and
Haematology Department, Ospedale A. Manzoni, Lecco, Italy; 9Centre
d’Investigation de la Fibrose hépatique, Hôpital Haut-Lévêque, Bordeaux
University Hospital, Bordeaux, France; 10Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, Hong Kong, Hong
Kong, China; 11Policlinico S. Marco (GSD University and Research
Hospital), Bergamo, Italy; 12Médica Sur Clinic Foundation, Obesity and
Digestive Diseases Unit, Mexico City, Mexico; 13Institute for Study of Liver
Disease, Southern Medical University, Guangzhou, China; 14Department
of Internal Medicine, National Cheng Kung University Hospital, Taiwan,
Taiwan; 15Division of Gastroenterology and Hepatology, The University
of Hong Kong, Hong Kong, Hong Kong, China; 16Department of
Hepatology, Institute of Post Graduate Medical Education & Research,
Kolkata, India; 17USR Metropolitana Nord. IDIAP Jordi Gol; 18University
of Barcelona, Barcelona, Spain; 19Liver Unit, University of Barcelona,
Barcelona, Spain; 20Department of Hepatology and Liver Transplant,
Institute of Liver and Biliary Sciences, New Delhi, India; 21Department of
Medical and Surgical Sciences; 22University of Bologna, Bologna, Italy;
23
Department of Gastroenterology and Hepatology, Victor Babeș
University of Medicine and Pharmacy, Timișoara, Romania;
24
Laboratório de Nutrição, Faculdade de Medicina de Lisboa, Lisbon,
Portugal; 25Division of Medicine and Clinical Science, Tottori University,
Tottori, Japan; 26Yonsei University College of Medicine, Seoul, South
Korea; 27Lokmanya Tilak Municipal Medical College, Mumbai, India;
28
Department of Gastroenterology and Metabolism, Hiroshima
University, Hiroshima, Japan; 29Hepatology Department, Reference
Center for Inflammatory Biliary Diseases, Saint-Antoine Hospital,
Assistance Publique – Hôpitaux de Paris, Paris, France; 30University of
Ulsan College of Medicine, Seoul, South Korea; 31Department of
Gastroenterology, Laiko General Hospital of Athens, Athens, Greece;
32
National Liver Institute, Shebin Alkom, Egypt; 33Department of
Gastroenterology and Hepatology, The University of Western Australia;
34
Department of Gastroenterology and Hepatology, Fiona Stanley
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E-mail: fateh.b@gmail.com
Background and Aims: Transient elastography (TE) is a noninvasive
technique that measures liver stiffness (LSM) as a surrogate for the
severity of liver fibrosis. We aim to define, for the first time, LSM
ranges in healthy and susceptible cohorts and identify parameters
that influence hepatic stiffness through a pooled IPD metaanalysis.
Methods: We identified 2284 abstracts. Two independent reviewers
examined all entries, and 127 abstracts were extracted. A total of 26
cohorts were available. We defined susceptibility by the presence of
either diabetes, hypertension, or dyslipidemia. Data was divided into
S238

four groups (Figure). A one-stage random effects meta-analysis was
conducted based on two-level mixed-effects linear regression
models after adjusting for steatosis on ultrasound (US), gender,
BMI, diabetes, blood pressure and dyslipidemia. We evaluated the
robustness of our findings by conducting two-stage meta-analyses.
Results: 14,883 individuals were analyzed. Predictive mean LSM was
established for all groups (Figure 1). In multivariate analysis, steatosis
on US, male gender, BMI, diabetes and systolic blood pressure during
exam were significantly associated with increase in LSM, while
diastolic blood pressure was significantly associated with decrease in
LSM (Table). Dyslipidemia, age, and the country of origin did not
affect LSM. Sensitivity analyses suggested that the findings across
studies were similar (I2 = 0%) and the pooled effect sizes were similar
to the main analyses.

Factor
Steatosis on US
Age (increase
by 1 year)
Gender (male)
BMI (increase
by 1 kg/m2)
Systolic pressure
(increase by
1 mmHg)
Diastolic pressure
(decrease by
1 mmHg)
Diabetes

Coef.*

Std.
Err.

p value

0.46
−0.001

0.12
0.004

<0.0001
0.785

0.22–0.71
−0.008–0.006

0.57
0.1

0.09
0.012

<0.0001
<0.01

0.39–0.75
0.078–0.127

0.009

0.003

<0.0001

0.002–0.015

0.014

0.005

0.011

0.025–0.003

0.91

0.21

<0.0001

CI

0.46–1.32

*Represents the change in LSM associated with the presence of each covariate.

Conclusions: We establish a cutoff for LSM <5 kPa to be the normal
limit in non-obese and non-susceptible people. We demonstrate that
steatosis on US, in otherwise normal subjects increases LSM. In
addition, gender and certain metabolic characteristics significantly
influence LSM. Blood pressure at time exam is a dynamic factor that
also affects it. These parameters should be accounted for when
interpreting any transient elastography test result.
THU-490
Spleen stiffness measurement: a useful prognostic tool in HCV
patients treated with DAAs regimens
F. Ravaioli1, G. Marasco1, M.L.B. Reggiani2, G. Mazzella1, F. Buonfiglioli1,
A. Porro1, S. Brillanti1, A. Colecchia1, D. Festi1 and Research Center for
the Study of Hepatitis (CRS). 1Department of Medical and Surgical
Sciences; 2Department of Experimental, Diagnostic and Specialty
Medicine, University of Bologna, Bologna, Italy
E-mail: f.ravaioli@unibo.it
Background and Aims: The new Hepatitis C Virus (HCV) treatment
with direct-acting antivirals (DAA) reaches a sustained virologic
response (SVR) in more than 90% of the patients and an improvement
of liver stiffness (LSM) by transient elastography (TE) [Fibroscan,
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Echosens®] has been reported. Recently, it has been shown that portal
hypertension, evaluated with hepatic venous pressure gradient
(HVPG), ameliorates after DAAs treatment. Spleen (SSM) stiffness
measurement by TE can be used for non-invasive assessment and
monitoring of portal hypertension (PH) in chronic hepatitis C (CHC)
patients; however, to date no evidence on the role of SSM by TE in
CHC patients treated with DAAs is available.
The aim of our study was to evaluate the role of SSM and LSM in HCV
patients treated with DAAs.
Methods: One hundred (100) HCV patients with significant liver
fibrosis (F3 > 9.5 kPa and F4 > 12.5 kPa) who received DAA treatments
were prospectively evaluated. SSM, LSM together with biochemical
tests were performed before (Baseline- BL), at the End of Therapy
(EOT) and 24 weeks (FU24) after last DAAs administration.
Results: Among the enrolled patients, 73% were male, median age
63 yrs (IQR 52–71), predominant genotype was type 1 (69%), 75% had
liver cirrhosis, Child Pugh-A in 93%. A SVR24 after different DAAs
regimens was obtained in 95% of the patients. In ten (10) out of 100
patients SSM was not technically feasible ( presence of ascites,
meteorism and BMI > 30). Table shows the obtained results: SSM
and LSM were significantly reduced at EOT and FU24 ( p-value
<0.0001); however, SSM significantly decreased in F4, but not in F3
patients.
(median;
IQR)
SSM
All (n = 90)
F3 (n = 15)

BL

EOT

FU24

p-value

the end of DAAs treatment (EOT) and at 24 weeks of follow-up (FU24)
in patients with HCV recurrence after LT and with a pre-treatment
advanced (F3 and F4) fibrosis stage.
Methods: We enrolled 45 patients with HCV recurrence after LT, who
received DAA treatments. LSM, SSM, FIB-4 and APRI fibrosis scores
and biochemical tests were performed before DAAs treatment (BL), at
EOT and FU24 after last DAAs administration. Result was analyzed
with Friedman Test and Wilcoxon matched-pairs signed-rank test
adjusted for multiple comparisons.
Results: Among the enrolled patients, 73% were male, median age
was 63 yrs. and with a median of 75 months from LT to DAAs
treatment; 67% were cirrhotic patients, Child Pugh-A was in 91%,
viral genotype 1 was predominant (78%). 96% of the patients
achieved SVR24 using different Sofosbuvir (SOF)-based regimens
and ribavirin-associated (71%). In SVR patients, non-invasive tests
for liver fibrosis assessment significantly changed (all p-value
<0.0001).

(median;
IQR)
LSM
LSM Delta %
EOT-BL
LSM Delta %
FU24-BL
SSM
APRI TEST
FIB-4 Score

BL

EOT

14.2 (11.4–18.7)* 10.4 (8.1–13.8)°
−24% (−9% to −31%)

FU24
8.9 (6.9–11.8)

p-value
#

<0.0001

−41% (−25% to −53%)
45 (34.3–64)*
1.13 (0.66–2.2)*
3.83 (2.5–5.3)*

#

42.1 (37.2–52)°
35.8 (29.9–39) <0.0001
0.47 (0.27–0.65)° 0.43 (0.29–0.77) <0.0001
2.68 (1.9–3.4)°
2.33 (1.8–3.4)
<0.0001

49.6 (36.3–67.8) 44 (29.9–57.2)
27.4 (23.4–46.4) 28.9
(21.4–39.9)
63.8 (45.4–70.6) 48.8
(35.8–66.2)

35.6 (28.7–44) <0.0001
27 (18.6–35.3) n.s

15.1 (12.3–21.5)
10.4 (10–11.6)
17.3 (14.5–24.5)

10.1 (7.3–14.5) <0.0001
6.1 (5.8–7.4)
<0.0001
12 (9.1–16.9)
<0.0001

Conclusions: LSM, SSM reduced in SVR HCV patients with advanced
fibrosis after LT not only at EOT but also at FU24, while serum fibrosis
biomarkers only change after EOT, thus suggesting that TE more
accurately detects the long term positive effect of DAAs treatment.

Conclusions: SSM and LSM by TE decreased in all patients at EOT and
FU24 after DAAs treatment, suggesting a possible treatment’s effect
on inflammation and fibrosis and consequently on PH. The changes in
SSM, a documented non-invasive marker of PH, may be mainly due to
a portal pressure reduction, being present only in F4 patients. SSM
and LSM represent a useful prognostic tools in patients treated
with DAAs.

THU-492
Liver stiffness and serum fibrosis biomarker variations after DAAs
treatment: predictive role in hepatocellular carcinoma
development in in cirrhotic patients
F. Ravaioli1, G. Mazzella1, P. Andreone1, F. Conti1, S. Brillanti1,
F. Buonfiglioli1, I. Serio1, G. Verucchi1, M.L.B. Reggiani2, G. Marasco1,
A. Colecchia1, D. Festi1 and Research Center for the Study of Hepatitis
(CRS). 1Department of Medical and Surgical Sciences; 2Department of
Experimental, Diagnostic and Specialty Medicine, University of Bologna,
Bologna, Italy
E-mail: f.ravaioli@unibo.it

F4 (n = 75)
LSM
All (n = 100)
F3 (n = 25)
F4 (n = 75)

11.4 (8.8–16.9)
8.7 (7.7–9.5)
13.5
(10.2–19.4)

39 (32.4–57.1)

<0.0001

THU-491
DAAs treatment in hepatitis C virus recurrence after Liver
Transplantation: clinical usefulness of non-invasive methods
F. Ravaioli1, M.R. Tamè1, G. Marasco1, L. Vizioli1, M.C. Morelli1,
A.D. Pinna1, F. Conti1, P. Andreone1, A. Colecchia1, D. Festi1 and
Research Center for the Study of Hepatitis (CRS). 1Department Medical
and Surgical Sciences, University of Bologna, Bologna, Italy
E-mail: f.ravaioli@unibo.it
Background and Aims: Hepatitis C virus (HCV) recurrence after liver
transplantation (LT) is highly associated with the development of
graft severe fibrosis within 5 years. New direct-acting antiviral agents
(DAAs) achieve sustained virological response (SVR) in almost 90% of
the patients and it is associated with a significant improvement in
clinical outcomes. Liver (LSM) and Spleen (SSM) stiffness measurement by transient elastography (TE) [Fibroscan, Echosens®] are used
to identify liver fibrosis also in liver transplant recipients who present
a HCV relapse infection. Fibrosis-4 Score (FIB-4) and Aspartate
aminotransferase-platelet ratio index (APRI index) are further noninvasive biomarkers validated for fibrosis evaluation. The aim of our
study was to evaluate changes of LSM, SSM, FIB-4 and APRI Index at

*p < 0.05 BL vs EOT
°p < 0.05 EOT vs FU24
#
p < 0.05 BL vs FU24

Background and Aims: Direct acting antivirals (DAAs) are an
effective treatment in HCV patients since SVR is achieved in
more than 90% of the patients after 12–24 months. However,
HepatoCellular Carcinoma (HCC) development risk does not seem
to reduce in SVR patients after DAAs-treatments. Recently, it has been
suggested that liver stiffness measurement (LSM) by Fibroscan
[Echosens®] can predict the HCC risk in liver cirrhosis patients. The
aim of our study was to evaluate the role of LSM and clinical
parameters as predictors of HCC development in patients treated
with DAAs.
Methods: In 110 HCV-related cirrhotic patients (F4 > 12.5 kPa) before
(BL) and at the end of treatment (EOT) with DAAs, TE and laboratory
tests were performed. AST to platlet ratio test (APRI) and Fibrosis-4
score (FIB4) were also assessed. Patients were followed- up for one
years after EOT. LSM variation was expressed as percentage (%). Uni
and multivariate logistic regression analysis was used to identify
prognostic factors for HCC development after DAA.
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Results: LSM, APRI Test and FIB4 score significally ( p < 0.001) reduced
from BL to EOT. The median percentage variation between EOT and BL
(DELTA% EOT-BL) was −24.4% (IQR −40% −14%). Factors associated
with increased HCC development after DAAs treatment ( p-value
<0.05) at univariate analysis were reported on Table.
At multivariate model only Child-Pugh Score (OR = 5.3214; 95% CI =
1.943–14.571) and DELTA%EOT-BL (OR = 24.8287; 95% CI = 2.117–
291.63) were independent predictors of HCC development ( pvalue < 0.05).
Univariate model
Variabile
Age
Sex
MELD Score
Child-Pugh
Child-Pugh (A;B;C)
GOV
History of HCC
Liver Transient
Elastography BL
Liver Transient
Elastography EOT
Liver Transient
Elastography EOT
(median cut-off =
13.6 kPa)
Delta % EOT-BL
Delta % EOT-BL (median
cut-off = −24.4%)
APRI Test BL
APRI Test EOT
FIB-4 Score BL
FIB-4 Score EOT

OR

95% CI

p-value

0.995
0.794
1.337
3.699
7.667
4.727
8.500
1.033

0.946–1.045
0.248–2.539
1.068–1.675
1.689–8.105
1.387–42.373
1.010–22.126
1.509– 47.910
0.983–1.086

0.834
0.698
0.011
0.001
0.020
0.049
0.015
0.200

1.082

1.027–1.141

0.002

3.906

1.024–14.894

0.046

12.577
15.721

1.559–88.966
1.689–36.759

0.011
0.009

1.351
6.701
1.284
1.425

0.994–1.835
1.936–23.196
1.018–1.529
1.116–1.821

0.076
0.003
0.033
0.005

Conclusions: Our preliminary result indicates that in cirrhotic HCVrelated patients treated with DAAs a reduction of less than 24.4%
DELTA% (EOT-BL) LSM, together with Child-Pugh Score can predict
HCC development. Further studies are needed on a larger population
to confirm our data.
THU-493
Which are the best cut-off values for predicting different stages of
liver fibrosis for 2D-SWE.GE in daily practice?
F. Bende1, I. Sporea2, A. Popescu2, R. Sirli2, M. Danila2, R. Mare2,
R. Lupusoru2, A.-M. Stepan2. 1University of Medicine and Pharmacy
“Victor Babes” Timisoara, Timisoara, Romania; 2Gastroenterology and
Hepatology, University of Medicine and Pharmacy “Victor Babes”
Timisoara, Timisoara, Romania
E-mail: bendefelix@gmail.com
Background and Aims: The aim of the current study is to evaluate
the performance of 2D share wave elastography from General Electric
(2D-SWE.GE) for the noninvasive assessment of liver fibrosis and to
identify liver stiffness (LS) cut-off values for predicting different
stages of fibrosis, using Transient Elastography (TE) as the reference
method.
Methods: The study group included 331 consecutive subjects with or
without chronic hepatopathies in whom liver stiffness (LS) was
evaluated in the same session by means of 2 elastographic
techniques: TE (FibroScan, EchoSens, Paris, France, M or XL probes)
and 2D-SWE.GE (LOGIQ E9, GE Healthcare, Chalfont St Giles, United
Kingdom, C1-6-D convex probe). Reliable LS measurements were
defined as follows: for TE – the median value of 10 measurements
with a success rate of ≥60% and an interquartile range < 30% and
for 2D-SWE.GE – the median value of 10 measurements acquired
in a homogenous area and an interquartile range (IQR) <30%. To
discriminate between various stages of fibrosis by TE we used the
following cut-offs: F2 – 7 kPa; F3 – 9.5 kPa and F4 – 12 kPa.
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Results: Reliable LS measurements were obtained in 317/331 (95.8%)
subjects by 2D-SWE.GE, and in 312/331 (94.2%) by TE ( p = 0.44). The
final analysis was performed on 303 subjects with valid measurements by both methods. Based on TE cut-off values we divided our
cohort into the following groups: F < 2: 30.1%; F = 2: 10.2%; F = 3:
12.2%; F = 4: 47.5%. We found a strong correlation between the LS
values obtained by the 2 methods: r = 0.83, p < 0.0001. Overall, LS
values obtained by means of 2D-SWE.GE were significantly lower
than those obtained by TE: 10.14 ± 4.24 kPa vs. 16.72 ± 13.4 ( p <
0.0001). The best cut-off value for F ≥ 2 was 6.7 kPa, for F ≥ 3 it was
8.2 kPa and for F = 4 it was 9.3 kPa.
Conclusions: The best 2D-SWE.GE cut-off values for predicting F ≥ 2,
F ≥ 3 and F = 4 were 6.7, 8.2 and 9.3 kPa.
THU-494
Non-invasive assessment of liver fibrosis by point share wave
elastography in primary biliary cholangitis: comparison with
fibroscan® and fibrosis scores
F. Saffioti1,2, M. Rosselli1, D. Roccarina1, M. Pinzani1, A. Marshall1,
D. Thorburn1. 1Sheila Sherlock Liver Centre, Royal Free London NHS
Foundation Trust and UCL Institute for Liver and Digestive Health,
University College of London, London, United Kingdom; 2Department of
Clinical and Experimental Medicine, Division of Clinical and Molecular
Hepatology, University of Messina, Messina, Italy
E-mail: fsaffioti.83@gmail.com
Background and Aims: Transient elastography performed by
Fibroscan (TE) has a well established role in the non-invasive
assessment of liver fibrosis and is widely used in clinical practice.
Point Share Wave Elastography ( pSWE) is a new software-based
technique that measures liver stiffness during B-mode ultrasonography. It has been successfully applied in patients with viral hepatitis
and non-alcoholic fatty liver disease, but data about its performance
in primary biliary cholangitis (PBC) are limited. A direct comparison
between pSWE and Fibroscan in PBC has never been undertaken.
Our aim was to evaluate the performance of pSWE in PBC and in
comparison with TE and other non-invasive assessments of liver
fibrosis.
Methods: Demographics, biochemistry, clinical and ultrasonographic
data were prospectively collected from 50 PBC patients.
TE (Fibroscan®, Echosens, median kPa, IQR < 30%, SR > 60%), pSWE
(ElastoPQ technique, Philips Affiniti70G, median kPa, IQR < 30%, SR >
60%) and the most common clinical scores of fibrosis were obtained
on the visit date.
Correlations of TE and pSWE with scores and clinical variables were
investigated.
Since a recent liver biopsy was not available for most patients, TE was
used as a surrogate of histological fibrosis, adopting the cutoffs
validated in PBC (7.1, 8.8, 10.7 and 16.9 kPa for fibrosis stages ≥F1, ≥F2,
≥F3, and =F4, respectively). AUROC curves were obtained in order to
define optimal cutoffs for pSWE.
Results: Three (6%) male, mean age 57 ( ± 13) years, 38 (81%) AMA +
ve, 3 (6%) autoimmune-overlap, 9 (18%) with signs of portal
hypertension (PH).
TE and pSWE correlated significantly ( p < 0.0001). LS obtained with
both the techniques correlated with radiological evidence of
cirrhosis, PH, inflammation, cholestasis, APRI, FIB-4, Fibroindex,
GUCI and King’s score ( p < 0.0001), Lok index ( p < 0.01) but not
with AST/ALT and MELD score.
AUROCs (95%CI) for pSWE were 0.91(0.80–1.0), 0.91(0.80–1.0), 0.97
(0.92–1) for fibrosis stage ≥1, ≥2, ≥3, respectively.
Optimal cutoff values were 6.5 (90% sensibility, 88% specificity), 8.8
(93% sensibility, 93% specificity), 13.5 (100% sensibility, 97% specificity) for mild, moderate and severe fibrosis/cirrhosis, respectively.
Conclusions: In our cohort of PBC patients, pSWE strongly correlated
with TE and the currently used scores of liver fibrosis.
These preliminary data suggest that pSWE is an accurate noninvasive tool for staging liver stiffness in PBC, showing an optimal
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sensitivity and specificity in detecting significant fibrosis with a
cutoff of 13.5 kPa.
THU-495
Predictive value of S-GGT for severe liver disease in the general
population – a population-based cohort study with over a decade
of follow-up
F. Åberg1, J. Helenius-Hietala2, P. Puukka3, M. Färkkilä4, A. Jula3.
1Transplantation and Liver Surgery Clinic; 2Department of Oral and
Maxillofacial Diseases, Helsinki University Hospital, Helsinki University,
Helsinki; 3Department of Health, National Institute for Health and
Welfare, Turku; 4Department of Gastroenterology, Helsinki University
Hospital, Helsinki University, Helsinki, Finland
E-mail: fredrik.aberg@helsinki.fi
Background and Aims: Gamma-glutamyltransferase (GGT) is a
marker of alcohol use and NAFLD, but the clinical value of GGT in
predicting liver events at the population level remains unclear.
Methods: S-GGT was measured in 6732 subjects without baseline
liver disease who participated in the Finnish population-based
Health 2000 Survey (2000–2001), a nationally representative
cohort. Follow-up data until 2013 for liver-related admissions,
mortality, and liver cancer came from national registers. Mean
follow-up was 11.4 years (SD 3.3). The value of GGT in predicting liver
events was assessed by the area under the curve (AUC) generated by
receiver operator characteristics.
Results: Of 6732 subjects, 756 (11%) were alcohol risk users (>210 g/
week for men, >140 g/week for women), and 3027 (45%) had
metabolic syndrome (MetS). Accuracy of GGT in predicting severe
liver events was good with the optimal GGT cutoff around 50 U/L
(Table). Current UNL of GGT is 60 U/L for men and 40 U/L for women.
Among subjects without alcohol risk use or MetS, the optimal cutoff
was 26 U/L. Elevated GGT emerged as an independent predictor of
serious liver events (HR 1.006, 95%CI 1.005–1.007, P < 0.001) in
multivariate Cox-regression analysis adjusted for age, gender, average
alcohol use (g/day), body-mass index and smoking status.

AUC (95%
CI)
All subjects 0.78 (0.73–
0.84)
Alcohol +** 0.75 (0.66–
0.84)
Alcohol − 0.76 (0.68–
0.83)
MetS
0.78 (0.71–
0.85)
No MetS
0.76 (0.66–
0.85)
Neither
0.75 (0.62–
alcohol
0.88)
nor MetS

P

Optimal
GGT
cutoff * Sensitivity Specificity PPV NPV

<0.001

50

0.65

0.84

5.3% 0.6%

<0.001

54

0.79

0.65

9.3% 1.6%

<0.001

50

0.58

0.87

3.8% 0.4%

<0.001

50

0.73

0.77

5.8% 0.7%

<0.001

41

0.59

0.85

3.4% 0.5%

<0.001

26

0.75

0.68

1.5% 0.6%

*Youden index.
**>210g/wk for men, >140g/wk for women.
PPV, positive predictive value; NPV, negative predictive value.

Conclusions: Nine percent of alcohol risk drinkers with a GGT
value above 50 U/L will develop serious liver disease over the
next decade. Among non-risk drinkers, a GGT value below 50 U/L
excludes such future liver events with over 99% certainty regardless
of MetS. GGT may help in the risk stratification of the general
population with regards to future liver disease. The GT cutoff values
should be taken into consideration when determining the upper
normal values of GT.

THU-496
Assessment of fibrosis markers in a large cohort of chronic
hepatitis B patients in Ethiopia
H. Desalegn1, H. Aberra1, N. Berhe2, S.G. Gundersen3, A. Johannessen4.
1St. Paul Hospital Millennium Medical College; 2Aklilu Lemma Institute
of Pathobiology, Addis Ababa University, Addis Ababa, Ethiopia;
3
Research Unit, Sorlandet Hospital HF, Kristiansand; 4Regional Centre for
Imported and Tropical Diseases, Oslo University Hospital, Oslo, Norway
E-mail: johannessen.asgeir@gmail.com
Background and Aims: In the absence of liver biopsy and transient
elastography, the World Health Organization (WHO) recommends
non-invasive tests, based on simple laboratory data, to assess liver
fibrosis in patients with chronic hepatitis B (CHB). However, these
tests are not well validated in sub-Saharan Africa. A recent study from
West Africa suggested that a new marker, GPR (gamma-glutamyl
transpeptidase to platelet ratio), performs better in an African setting,
but this needs confirmation in other cohorts. The aim of this study
was to evaluate the diagnostic performance of APRI (aspartate
aminotransferase to platelet ratio index), FIB-4 and the novel
marker GPR in one of the largest CHB cohorts in sub-Saharan Africa.
Methods: A prospective cohort study was initiated at St. Paul’s
Hospital Millennium Medical College in Ethiopia in 2015 in order to
study CHB treatment in a low-income country. The baseline
assessment included laboratory data and transient elastography
(Fibroscan 402, Echosense, France). Non-invasive tests were compared with transient elastography using the following thresholds: no
fibrosis (Metavir score F0-1; ≤7.9 kPa), significant fibrosis (F2-4;
>7.9 kPa) and cirrhosis (F4; >11.7 kPa). Individuals with the following
conditions were excluded from the present analysis: pregnancy, HIV
co-infection, concomitant tuberculosis, self-reported alcohol consumption >20 g/day, ALT elevated more than 10 times the upper limit
of normal, and prior or current CHB antiviral therapy. The diagnostic
accuracy of non-invasive tests was estimated by calculating the area
under the receiver operating characteristics curve (AUROC).
Results: >A total of 582 treatment-naïve patients were included
in the present analysis. Median age was 31 years (interquartile range
[IQR] 27–39), 351 (60.3%) were males, and median transient
elastography value was 5.8 kPa (IQR 4.6–7.7). One-hundred-andforty-one (24.2%) patients had significant fibrosis and 90 (15.5%) had
cirrhosis. The AUROC of APRI, FIB-4 and GPR was high both to
diagnose significant fibrosis and cirrhosis (Table 1). GPR was not
significantly better than the WHO recommended non-invasive tests.
Table 1: Diagnostic performance of non-invasive markers to detect
significant fibrosis (F2-4) and cirrhosis (F4) in Ethiopian patients with
chronic hepatitis B
F0-1 vs. F2–4
GPR
AUROC (95% CI)
Cut-off values
Sensitivity/specificity
PPV/NPV
APRI
AUROC (95 % CI)
Cut-off values
Sens./Specificity
PPV/NPV
FIB-4
AUROC (95 % CI)
Cut-off values
Sens./Specificity
PPV/NPV

F0–3 vs. F4

0.80 (0.75–0.85)
0.32
45/94
69/84

0.87 (0.82–0.91)
0.56
36/98
76/89

0.79 (0.75–0.84)
0.5
1.5
48/95
10/99
75/85
88/78

0.86 (0.81–0.91)
1
2
27/98
10/99
76/88
90/86

0.79 (0.75–0.84)
1.45
N/A
N/A

0.86 (0.81–0.91)
3.25
N/A
N/A

GPR, gamma-glutamyl transpeptidase to platelet ratio; AUROC, area under the
receiver operating characteristic curve; CI, confidence interval; PPV, positive
predictive value; NPV, negative predictive value; APRI, aspartate
aminotransferase to platelet ratio index; N/A, not applicable.
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Conclusions: Both APRI, FIB-4 and GPR performed well to detect liver
fibrosis and cirrhosis in patients with CHB in East Africa. These simple
and inexpensive tests can be used as an alternative to Fibroscan and
liver biopsy in sub-Saharan Africa.
THU-497
Diagnostic accuracy of magnetic resonance elastography with
liver fibrosis assessment in chronic viral hepatitis patients
H. Park1, Y.B. Lee1, J.H. Lee1, M.N. Kim1, Y.E. Chon1, Y.J. Ha1, S.G. Hwang1,
K.S. Rim1. 1Internal Medicine, CHA Bundang Medical Center, CHA
University, Gastroenterology, Seongnam-si, South Korea
E-mail: phn223@cah.ac.kr
Background and Aims: Magnetic resonance elastography (MRE) and
transient elastography (TE) are emerging noninvasive methods as
alternatives to liver biopsy. The diagnostic accuracy of TE was
reported as reliable for cirrhosis, but controversial for significant
fibrosis. The aim of this study was to determine the clinical
performances of MRE for assessment of liver fibrosis in patients
with chronic viral hepatitis.
Methods: One hundred and three patients with chronic viral
hepatitis (HBV 78, HCV 25) underwent liver biopsy at CHA Bundang
Medical Center in Korea between May 2012 and January 2015. We
evaluated MRE and TE in comparison with the Metavir scoring system
for assessing the severity of liver fibrosis. Liver stiffness measured by
MRE showed reliable correlation with the liver fibrosis stage as
confirmed by liver biopsy (r = 0.729, p < 0.001). The diagnostic
accuracy was assessed by analysis of the area under the receiver
operator characteristics curve (AUROC).
Results: The diagnostic performance of MRE was better (The AUROC
of MRE, 0.88 for F1, 0.88 for F2, 0.89 for F3 and 0.93 for F4) than that of
TE (The AUROC of MRE, 0.80 for F1, 0.83 for F2, 0.86 for F3 and 0.90
for F4). In contrast with TE, MRE could distinguish significant fibrosis
from mild fibrosis. A cut-off value of > 4.23 kPa discriminates
significant fibrosis from mild fibrosis with sensitivity of 80%,
specificity of 81% ( p < 0.001).
Conclusions: MRE is a reliable noninvasive method for identifying
significant fibrosis and cirrhosis in patient with chronic viral
hepatitis. It has better diagnostic performance than TE for the
diagnosis of significant fibrosis and cirrhosis.
THU-498
Non-invasive multiparametric MRI (LiverMultiScanTM)
effectively excludes NASH and liver fibrosis in at risk patients
H.R. Wilman1,2, M. Kelly1, N. McDonald3, P. Eddowes4, M. Pavlides5,
S. Neubauer1,5, J. Fallowfield3, G. Hirschfield6, R. Banerjee1.
1
Perspectum Diagnostics, Oxford; 2Life Sciences, University of
Westminster, London; 3MRC Centre for Inflammation Research,
University of Edinburgh, Edinburgh; 4School of Immunity and Infection,
University of Birmingham, Birmingham; 5OCMR, Division of
Cardiovascular Medicine, Radcliffe Department of Medicine, University
of Oxford, Oxford; 6Centre for Liver Research, University of Birmingham,
Birmingham, United Kingdom
E-mail: henry.wilman@perspectum-diagnostics.com
Background and Aims: To characterise the performance of the MRIderived Liver Inflammation and Fibrosis (LIF) score in discriminating
between patients with and without NASH and significant fibrosis
(Kleiner-Brunt > 1). LIF > 2 has been shown to predict clinical outcomes in a general hepatology outpatient clinic population, here we
examine patients with suspected NASH only, to see if LIF can enrich a
population for NASH with significant fibrosis.
Methods: This is a pooled analysis of two prospective clinical trials
with a total of 120 patients, comparing multiparametric MRI to liver
biopsy in patients with NAFLD. One cohort comprised 50 patients
from two centres (Birmingham and Edinburgh), who were booked for
non-targeted liver biopsy for any indication and had a histologically
confirmed diagnosis of NAFLD. The other cohort comprised 70
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patients from a single centre (Oxford), with NAFLD, suspected NAFLD,
or who were to undergo bariatric surgery.
Iron-corrected T1 (cT1) maps were acquired with LiverMultiScan and
used to calculate the LIF score. For all patients, MRI was performed
prior to biopsy. Histologists were blinded to the MRI results, and MRI
operators and analysts were blinded to the patients’ clinical status.
Biopsies were graded for steatosis, inflammation, ballooning, staged
for fibrosis, and NASH status determined.
Results: A LIF cut-off of 2, as previously described, gives a high NPV to
rule out patients with NASH and significant fibrosis. 29 patients had
LIF < 2; 24 of these did not have both NASH and significant fibrosis,
giving an NPV of 0.83. Alternatively, for identifying patients with any
disease, 89 of the 91 patients with LIF ≥ 2 had NASH and/or
significant fibrosis.

LIF < 2
LIF ≥ 2

No NASH;
no
significant
fibrosis

No NASH;
significant
fibrosis

NASH; no
significant
fibrosis

NASH;
significant
fibrosis

11
2

5
10

8
20

5
59

Conclusions: LIF can rule out NASH and significant fibrosis with a
high NPV. This enables clinicians to stratify patients with suspected
NASH, including identifying those who would not benefit from a liver
biopsy. This should improve healthcare delivery and also enrich
recruitment for clinical trials that rely on biopsy-proven NASH.
THU-499
Characterisation of liver fat in the UK biobank cohort
H.R. Wilman1,2, M. Kelly1, A. Jandor1, J. Bell2, R. Banerjee1, L. Thomas2.
1
Perspectum Diagnostics, Oxford; 2Life Sciences, University of
Westminster, London, United Kingdom
E-mail: henry.wilman@perspectum-diagnostics.com
Background and Aims: The UKBiobank imaging study provides an
ideal opportunity to investigate the prevalence of liver steatosis
within a section of the UK population. The incidence of NAFLD and
associated phenotypic features are of particular interest given their
role in disease development and resolution. In this study, we
investigate the prevalence of NAFLD in the UKBB cohort and assess
the relationship between age, gender, metabolic syndrome and
hepatic fat deposition.
Methods: This was a prospective study of 4896 subjects from the UK
Biobank imaging study. Images were acquired at the UK Biobank
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imaging Centre at Cheadle (UK) using Siemens 1.5T MAGNETOM
Aera, syngo MR D13 using a multi-echo spoiled-gradient-echo. MR
data were analysed using LiverMultiScan software and proton density
fat fraction (PDFF) obtained. Comparison between groups was tested
using Kruskal-Wallis and Kolmogorov-Smirnov (KS) tests. Regression
analysis was performed against log-transformed PDFF.
Results: The high-throughput abdominal MRI protocol used for
obtaining PDFF in the UKBiobank proved robust and reproducible,
with 97.6% scans successfully analysed. The cohort had a median BMI
of 26.09 kg/m2 (range 16.04–48.84 kg/m2), and median age of 62
years (range 45–73 years). 91.6% of subjects were Caucasian.
The overall hepatic fat distribution (see Figure) was centred between
1–2%, but highly-skewed to the right, with a mean liver fat of 4.08%,
and median of 2.10%. 20.2% of individuals had >5.5% liver fat, the
commonly accepted risk level. 90% of participants with a PDFF > 5%
had a BMI > 25 kg/m2. There was a strong relationship between both
liver fat and BMI ( p < 2e−16); and between liver fat and age ( p < 8.71e
−06). Females had significantly lower liver fat than males (one-sided
K-S test, p = 10e−29). There was also a significant relationship
between liver fat and self-reported factors including diabetes,
weightloss, and hypertension.
Regression analysis showed that BMI had the strongest effect on liver
fat, followed by gender, diabetes, hypertension, age and self-reported
weight gain.

those obtained in a meta-analysis of two prospective clinical trials
with biopsy-proven high-risk NAFLD patients (NASH or >F1 fibrosis).
Results: In the unselected population sample, 20.7% had steatosis
(>5% PDFF), in agreement with UK population estimates (Preiss &
Sattar, 2008). In the reference NAFLD cohort, 74.5% had PDFF >5%
(mean PDFF 12.64%). The mean LIF score in the high-risk NASH cohort
was 2.70 (s.d. 0.80). A LIF score >2 is associated with a higher
likelihood of high-risk NAFLD and liver-related clinical outcomes
(Pavlides et al., 2016). In the unselected group, LIF ranged from 0 to 3.4
with a mean of 0.96, (s.d. 0.42). In a plot of LIF vs PDFF, the high-risk
NAFLD cohort can be used to define the upper right quadrant (PDFF >
5% and LIF > 2). 94 (1.8%) of the unselected cohort occupy the highrisk NAFLD quadrant.

Conclusions: High throughput imaging can identify patients with
high risk NASH + fibrosis, and this imaging technique can be used to
identify at risk patients from a general population by screening. This
is of tremendous value as an enrichment tool for clinical trials.
Conclusions: The proportion of subjects (20.2%) with >5.5% PDFF
was slightly lower than previously reported in the UK population
26.4%. The 95th percentile for participants with BMI < 25 kg/m2 was
5.40%, in agreement with the widely accepted value. Hepatic steatosis
is strongly associated with diabetes and metabolic syndrome.
Participants with PDFF < 5.5% and a BMI < 25 kg/m2 were half as
likely to have hypertension, and one-quarter as likely to have
diabetes.
THU-500
Predicted prevalence and stratification of non-alcoholic fatty
liver disease in a large population using non-invasive
multiparametric MRI
H. Wilman1,2, M. Kelly2, A. Dennis2, C. Kelly2, L. Thomas1,
S. Neubauer2,3, J. Bell1, R. Banerjee2. 1Life Sciences, University of
Westminster, London; 2Perspectum Diagnostics; 3OCMR, Division of
Cardiovascular Medicine, Radcliffe Department of Medicine, University
of Oxford, Oxford, United Kingdom
E-mail: henry.wilman@perspectum-diagnostics.com
Background and Aims: To determine the suitability of multiparametric MRI of the liver for the assessment and stratification of
NAFLD in large populations.
Methods: 3718 individuals underwent multiparametric MRI, per the
LiverMultiScan protocol, as a part of the UKBiobank imaging study.
Liver disease status was unknown. Estimates of liver fat fraction (PDFF
%) and fibroinflammatory disease (LIF score) were calculated using
LiverMultiScan software. Population statistics were compared to

THU-501
Novel mapping of fibrosis and hepatic inflammation in NASH
patients with dual R2 MRI relaxometry
H.M.L. Filho1, W. Chua-anusorn2, C.P. Oliveira3, F.J. Carrilho3, F. Lima4,
V. Alves4, P. Clark2, M. Rocha1. 1Department of Radiology, University of
Sao Paulo School of Medicine, Sao Paulo, Brazil; 2MagnePath, Perth,
Australia; 3Department of Gastroenterolgy; 4Department of Pathology,
University of Sao Paulo School of Medicine, Sao Paulo, Brazil
E-mail: hilton.filho@hc.fm.usp.br
Background and Aims: Quantitative MRI (QMRI) techniques for
measuring liver iron and fat have been validated. However, evaluation
of hepatic inflammation and fibrosis is a challenge, being important
for patient stratification and treatment.
Our objective is to evaluate a QMRI multi-component relaxometry
(MCR) technique to map fibrosis and inflammation in patients with
non-alcoholic steatohepatitis (NASH). The extracellular water fraction
(ECWF) was investigated for fibrosis, and the ratio of the transverse
relaxation rate (R2) between intra and extra-cellular water (R2I/E) was
assessed for inflammation.
Methods: 105 NASH diagnosed patients with liver biopsy were
selected within 6 months for MRI exam. We used a 3T Philips Achieva
with a multi-spin echo (MSE) sequence for determining extracellular
water fraction and R2 maps. Scan time was ∼8 minutes. The images
was analysed by a radiologist and physicist with over 12 years
experience each in abdominal imaging. The biopsies were reviewed
by a pathologist with 14 years of liver experience using the NASHCRN score.
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In total, 53 paired biopsy and MRI results were available at
submission. 9 volunteers with normal lab results and no known
liver disease were used for control.
Results: The mean extracellular water fraction (ECWF) for the 53
NASH patients was 25.7 ( ± 4.1)%, and for the 9 healthy volunteers the
mean ECWF was 17.6 ( ± 2.7)%. There was a significant correlation
between ECWF and fibrosis stage (rs = 0.79, p < 1.0−06). For distinction
between heathy and F1 patients we achieved an AUROC of 0.99,
sensitivity of 95% and specificity of 98% at a threshold ECWF of 20.7%.
We could differentiate almost all classes of fibrosis ( p < 0.05), with
the exception of F3 to F4 ( p = 0.077), but only 5 F4 patients have been
included to date.
The mean intra to extra-cellular transverse relaxation rate ratio (R2I/E)
for the 53 NASH patients was 3.4 ( ± 0.8), and 2.4 ( ± 0.1) for the 9
healthy volunteers. For distinction of normal parenchyma from mild
lobular inflammation we achieved an AUROC of 0.96, sensitivity of
91% and specificity of 91% at an R2i/E threshold of 2.7.

Background and Aims: The relationship between nonalcoholic fatty
liver disease (NAFLD), obesity, insulin resistance, and hyperferritinemia is well established. The association of metabolic syndrome and
hyperferritinemia is called dysmetabolic iron overload syndrome
(DIOS). The hyperferritinemia in these patients may reflect the
inflammatory status of NAFLD patients and obesity, but 33% reflects
liver iron overload where iron in hepatocytes results in worse
prognosis. The gold standard for iron overload is liver biopsy, but noninvasive approaches using magnetic resonance imaging (MRI) are
now showing greater sensitivity.
Our aim is to compare the iron content in liver biopsy of NASH
patients with quantitative MRI (QMRI) separating hemosiderosis
from steatosis.
Methods: The sample of 51 NASH diagnosed patients with liver
biopsy had 26 with hyperferritinemia and 25 without. The patients
were selected if biopsy was done within 6 months of MRI. Magnitude
MRI data was acquired on a 3T Philips Achieva with a spoiled
multi-gradient echo (SPMGE) sequence for determining fat fraction
and water R2* (R2*W). The results were compared with the ferritin
levels and the iron in biopsy. The MRI exams were analyzed by a
radiologist with 12 years of abdominal imaging experience. A
pathologist with 14 years of experience with liver pathology
revised the specimens.
Results: DIOS frequency was 35%. Mean ferritin levels were 375( ±
333,7) ng/dL. These levels correlated well with scored liver iron
content ( p < 0,001) The ferritin level capable to distinguish iron
overload was 284.5 ng/dL (sensitivity of 83%, specificity 72.7%).
The MRI also correlated well with all scores of hepatic iron overload in
the sample ( p < 0,001). We did not have any NASH patient with a
score 3 iron overload. Absence of siderosis from mild iron overload
was distinguished with a R2*W cutoff level of 64.5 s−1.
We also found a good correlation between ferritin levels and R2*W
even in the absence of siderosis in the biopsy ( p < 0,005).

Conclusions: QMRI with dual R2 relaxometry showed good results in
this preliminary analysis for measuring liver fibrosis and inflammation, especially in the early stages for NASH patients. The results are
consistent with fibrosis increasing the proportion of the extracellular space, and with inflammation lowering extra-cellular R2
values relative to intra-cellular R2.
THU-502
Hepatic iron overload analysis bymagnetic resonance imaging in a
non-alcoholic fatty liver disease population
H.M.L. Filho1, P. Fabrega2, W. Chua-anusorn3, C.P. Oliveira4,
F.J. Carrilho4, F. Lima5, C. Cercato2, P. Clark3, M. Rocha1. 1Department of
Radiology; 2Department of Endocrinology, University of Sao Paulo School
of Medicine, Sao Paulo, Brazil; 3MagnePath, Perth, Australia;
4
Department of Gastroenterology; 5Department of Pathology, University
of Sao Paulo School of Medicine, Sao Paulo, Brazil
E-mail: hilton.filho@hc.fm.usp.br
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Conclusions: MRI was able to identify mild iron overload in a NASH
population where contributions of fat and iron were separately
accounted for in the MRI signal modelling. We found a lower R2*W
cutoff level in our group of patients compared to the literature. A good
correlation was found between ferritin levels and R2*W, even in the
absence of iron in the liver sample.
THU-503
Serum immunoglobulin levels are related to histological severity
of primary biliary cholangitis
H. Wang1, H. Xu1, J. Niu1. 1Department of Hepatology, The First Hospital
of Jilin University, Changchun, China
E-mail: huanwang2009@163.com
Background and Aims: Serum immunoglobulins are frequently
elevated in patients with PBC, especially IgM. We aimed to evaluate
serum immunoglobulin levels (IgA, IgG and IgM) in biopsy-proven
PBC patients and investigate whether immunoglobulin levels are
associated with histological severity.
Methods: Eighty-three treatment-naïve PBC patients had serum
immunoglobulins measuered within one week of liver biopsy
between January 2010 and June 2016 were enrolled in our study.
The patients’ histological stages were based on the classifications of
Ludwig and Scheuer. The patients were divided into early stage (Stage
I and II) and advanced stage (Stage III, and IV) hepatic fibrosis
according to their histological stage. All common clinical and
demographic characteristics were retrospectively analyzed. The
diagnostic accuracy of tests was evaluated by the area under the
receiver operating characteristic curve (AUROC).
Table 1: Histological stages in PBC patients
Histological Stages

Total Patients

I
II
III
IV

31(37.3%)
34(41.0%)
13(15.7%)
5(6.0%)

Results: 24 (28.92%) patients had elevated (>1 upper limit of normal)
serum IgA levels, 33 (29.76%) patients had elevated IgG and 64
(77.11%) raised IgM. Overall, 18 (21.69%) patients had advanced stage
hepatic fibrosis (Stage III and IV). There was a significant positive
association between serum IgG, IgM levels and the stage of fibrosis.
Serum IgG, Serum IgM, total bile acid (TBA) and platelet (PLT) were all
independently with advanced stage following multivariate analysis.
Compared with pre-existing indicators, our model constructed from
these independent predictors shows the most accurate for predicting
advanced stage (AUROC = 0.87, p < 0.001). The sensitivity and specificity of our model were 77.8% and 86.2% for the detection of
significant hepatic fibrosis.
Regression model indicative of significant hepatic fibrosis (our
Model):
p = 1/1 + e−(0.164IgG+0.267IgM+0.02TBA-0.009PLT-4.421)
Table 2: Diagnostic accuracy of different formulae for the prediction
of advanced stage
AUROC (95%CI)
IgG
IgM
APRI
FIB-4
Model

0.737
(0.611,0.863)
0.772
(0.662,0.882)
0.715
(0.597,0.832)
0.739
(0.624,0.854)
0.872
(0.780,0.964)

p
value

Cut- Sensitivity Specificity PPV NPV
off
(%)
(%)
(%) (%)

0.002

16.9

72.2

75.4

44.8 90.7

<0.001

4.9

66.7

81.5

50.0 89.8

0.006

1.0

77.8

60.0

35.0 90.7

0.002

2.2

77.8

67.7

40.0 91.8

<0.001

0.6

77.8

86.2

59.1 91.8

Conclusions: The serum IgG and IgM level were frequently elevated
in patients with PBC and were independent predictors of advanced
hepatic fibrosis.
THU-504
Dynamic of liver stiffness values by means of transient
elastography in patients with hepatitis C virus liver cirrhosis
undergoing Interferon free treatment
I. Sporea1, R. Lupusoru1, R. Mare2, A. Popescu1, R. Sirli1, M. Danila1,
A. Lazar3, S. Iacob4, L. Sandulescu5, L. Gheorghe4. 1Department of
Gastroenterology and Hepatology, “Victor Babes” University of Medicine
and Pharmacy, Timişoara; 2Departament of Gastroenterology and
Hepatology; 3Department of Gastroenterology and Hepatology, “Victor
Babes” University of Medicine and Pharmacy, Timisoara; 4Center
Digestive Diseases and Liver Transplantation, Fundeni Clinical Institute,
Bucuresti; 5Clinic Gastroenterology Hepatology, University of Medicine
and Pharmacy, Craiova, Romania
E-mail: isporea@umft.ro
Background and Aims: Over the past years, liver stiffness measurements by means of Transient Elastography (TE) has been widely
accepted as a tool for fibrosis assessment. The aim of the present
study was to assess the dynamics of liver stiffness by means of TE in a
group of patients with HCV liver cirrhosis (LC), before and after
interferon free treatment (IFT).
Methods: This multicentre clinical study included 152 consecutive
patients previously diagnosed with compensated HCV LC, all
genotype 1b, based on clinical, biological, ultrasonographic, morphologic, laparoscopic or endoscopic (esophageal varices) criterias,
who were considered for interferon free treatment (Viekirax/Exviera
+ Ribavirin) over a period of 12 weeks, starting from December
2015 until September 2016. All the patients were evaluated by means
of TE and FibroMax at the beginning of the treatment and by the
means of TE at the end of the treatment (EOT) and at 24 weeks after
the beginning of the treatment (SVR). We defined a decrease or
increase of more than 10% in liver stiffness measurements as being
significant.
Results: Out of 152 subjects, reliable measurements by TE were
obtained in 98.6%, so the final analysis included 150 patients (77
women and 73 men), mean age of 66.3 ± 9.01, BMI 26.01 ± 3.4. 51.3%
(77/150) presented more than 10% decrease in liver stiffness (LS)
measurements at EOT, while in 28% (43/150) the severity of stiffness
remained stable and in 20.7% (30/150) the severity of stiffness
assessed by TE increased. At SVR, 60% (90/150) presented more than
10% decrease in LS, 6% had an increase, while 34% remain stable.
There was no significant difference between the mean values
obtained before and after the treatment (EOT) in patients who had
a decreased in LS measurements: 26.9 ± 10.7 vs. 24.9 ± 12.2 ( p=0.13),
but it was an extreme significant statistical difference between the
mean values obtained before and at SVR (26.9 ± 10.7 vs 21.3 ± 10, p <
0.0001). Regarding the inflammatory activity found at FibroMax,
there was a significant statistical difference between the group with
decrease values and the group without decrease values. (0.65 ± 0.1 vs
0.58 ± 0.2, p = 0.01).
Conclusions: Overall, in our study 60% of the patients had liver
stiffness values lower than the values obtained before starting the
interferon free treatment (p < 0.001). It seems that inflammation
could explain the decreasing of liver stiffness after 24 weeks.
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Viral hepatitis: Hepatitis A, B, D, E – Clinical
(except therapy)
THU-130
Effect of hepatitis E virus infection on the human hepatic innate
immune response in human liver chimeric mice
I.M. Sayed1,2, L. Verhoye1, L. Cocquerel3, F. Abravanel4,5,6, L. Foquet1,
C. Montpellier7, Y. Debing8, A. Farhoudi1, C. Wychowski7,
J. Dubuisson7, G. Leroux-Roels1, J. Neyts8, J. Izopet9,10,11, T. Michiels12,
P. Meuleman1. 1Laboratory of Liver Infectious Diseases, Department of
Clinical Chemistry, Microbiology and Immunology, Ghent University,
Gent, Belgium; 2Microbiology and Immunology, Faculty of Medicine
Assiut University, Assiut, Egypt; 3CIILCentre d’Infection et d’Immunité de
Lille, Univ. Lille, CNRS, Inserm, CHU Lille, Institut Pasteur de Lille, Lille, de
Lille, Lille; 4INSERM U1043, IFR-BMT, CHU Purpan, CHU Purpan;
5
Université Paul-Sabatier, Toulouse; 6Laboratory of Virology, CHU
Purpan, Toulouse; 7CIILCentre d’Infection et d’Immunité de Lille, CNRS,
Inserm, CHU Lille, Institut Pasteur, de Lille, Lille, France; 8Rega Institute,
KUL, Leuven, Belgium; 9INSERM U1043, IFR-BMT, CHU Purpan;
10
Université Paul-Sabatier, Toulouse; 11Laboratory of Virology, CHU
Purpan, Toulouse, France; 12de Duve Institute, Université Catholique de
Louvain, Brussels, Belgium
E-mail: ibrahim.ibrahim@ugent.be
Background and Aims: The hepatitis E virus (HEV) is an emerging
pathogen in developed countries. The study of HEV infection and
pathogenesis is hampered due to the lack of robust cell culture
systems and practical, ethical and financial limitations associated
with the use of non-human primates and pigs. Recently, we
succeeded to infect human liver chimeric uPA/SCID mice with
different HEV preparations, mainly of genotypes 1 and 3. Since an
adaptive immune response is lacking in our model, it is a unique tool
to study the direct influence of HEV infection on the transcriptome of
the infected human hepatocytes without the influence of a cellular
immune response.
Methods: Liver fragments were collected from non-infected and HEV
infected mice 4 and 9 weeks after inoculation of the genotype 1 strain
Sar-55. Total DNA and RNA were purified and the expression profile of
48 innate immune response-associated genes was analyzed using
human-specific RT-qPCR.
Results: Many interferon-stimulated genes were strongly up-regulated in the liver of infected mice, such as IFI27, IFI44L and RSAD2
(fold change up to 14,09 compared to uninfected control). RSAD2,
aka Viperin plays an important role in the cell antiviral state induced
by type I and II interferons and has activity against many RNA and
DNA viruses. We detected an up to 6,31-fold increase in expression of
IFIT protein encoding transcripts (IFIT1, IFIT2, IFIT3), while a 2 to 3,39fold increase of HLA-A, HLA-B, HLA-F, HLA-J, TRIM-22 and ISG20 was
observed after 9 weeks of infections.
In addition, HEV infection strongly induced chemokine expression:
the expression of CXCL9 and CXCL10 was increased 24.3-fold and 8.7fold respectively after 9 weeks of infection, while there was only a
5.52 and 3.08-fold increase after 4 weeks, indicating a more
pronounced effect at a later stage of infection. The latter two
chemokines are mainly induced by interferon gamma and are
involved in leucocyte stimulation, trafficking, and cell adhesion
molecule expression. Numerous genes involved in the innate
immune response were not significantly affected by the infection.
Conclusions: HEV infection directly triggers the expression of
interferon-stimulated genes in the infected human hepatocyte. Our
humanized mouse model can be used to study virus-host interactions
and HEV pathogenesis.
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THU-131
Does post-delivery ALT flare modulate the natural course of
hepatitis B infection?
I. Carey1, M.-A. McLeod1, M. Bruce1, M. Horner1, B. Wang1, M. Spaan1,
E. Gonsalkorala1, K. Agarwal1. 1Institute of Liver Studies, King’s College
Hospital, London, United Kingdom
E-mail: ivana.kraslova@kcl.ac.uk
Background and Aims: There are limited data available on postdelivery flares in patients treated with tenofovir (TDF) during
pregnancy. We aimed to assess how many patients developed postdelivery ALT flares comparing patients who stopped or continued
tenofovir after delivery with untreated patients and evaluate the
impact of flares on changes HBeAg status, HBsAg levels and HBV DNA
viral loads between 2nd pregnancy trimester and 1 year after delivery.
Methods: 325 patients ( pts) with chronic hepatitis B were followed
during pregnancy and post-delivery. 87 pts were treated with
tenofovir during pregnancy (44 pts due to liver disease and 43 pts
to prevent transmission). 44 pts stopped antiviral therapy after
delivery. 238 pts were untreated in pregnancy (HBV DNA <
200,000 IU/ml and no liver disease).
Serum HBsAg, semi-quantitative HBeAg, ALT and HBV DNA levels
were measured by Abbott ARCHITECT® assay [log10 IU/ml & S/CO]
and real-time TaqMan PCR [log10 IU/ml] respectively at 2nd
pregnancy trimester, 1st post-delivery visit (48 days) and 2nd postdelivery visit (328 days). The results were compared between treated
pts (stopped vs. continued therapy) and untreated pts. ALT postpregnancy hepatic flares were defined as ALT > 38 IU/l and increase
by two-fold pregnancy level.
Results: Flares were more frequent in pts who stopped therapy (70%)
than continuing (42%) and 20%untreated pts. The proportion of
HBeAg + pts was higher in treated than untreated (41%vs.2%, p < 0.05).
Pregnancy HBeAg, HBV DNA and HBsAg levels were higher in treated
than untreated pts (HBeAg: 1270 vs. 1.34; HBV DNA: 6.37 vs. 2.56;
HBsAg: 4.08 vs. 2.61 all p < 0.01). Pts with flares had higher pregnancy
HBV DNA levels in both treated (6.12 vs. 3.37) and untreated (2.87 vs.
2.27) cohorts. In treated: 10 pts (24%) achieved HBeAg seroconversion
(8 stopped vs. 2 continuing therapy) and 37 pts (43%) had HBsAg
decline >0.5 log 10 (25 stopped vs. 12 continuing therapy), both more
frequent in pts with flares. In untreated patients: 3/5(60%) HBeAg +
pts achieved HBeAg seroconversion and 5%pts had HBsAg decline
>0.5 log10, both exclusive to pts without flares. Post-delivery HBsAg
loss occurred in 6(2.5%) untreated patients (all HBsAg < 100 IU/ml).
Flare did not resolve in 3/337 pts after 1 year post-delivery.
Conclusions: Post-delivery ALT flares were predominant in patients
with high HBV DNA requiring antiviral therapy to prevent HBV
transmission. Stopping therapy shortly after delivery was linked with
higher HBeAg seroconversion rate and steeper HBsAg decline
reflecting immune resconstitution post partum.
THU-132
Common polymorphisms in the TLR3 gene are stronger associated
with spontaneous clearance of Hepatitis B virus infection in
caucasians than variants of the HLA gene
J. Fischer1, E. Koukoulioti1, E. Schott2, B. Fueloup3, R. Heyne4, T. Berg1,
F. van Bömmel1. 1Division of Gastroenterology and Rheumatology,
Hepatology Section, University Hospital Leipzig, Leipzig; 2Department of
Hepatology and Gastroenterology, University Hospital Charité, Campus
Virchow-Klinikum; 3Department of Internal Medicine and
Gastroenterology, HELIOS Klinikum Berlin-Buch; 4Liver and Study Center
Checkpoint, Berlin, Germany
E-mail: janett.fischer@medizin.uni-leipzig.de
Background and Aims: It is well known that the natural and
treatment-induced course of HBV infection is affected by variants in
the host genetic background. Previous studies have shown associations of single nucleotide polymorphisms (SNP) within the toll-like
receptor 3 (TLR3) gene and within the human leukocyte antigen
(HLA-DP) locus with spontaneous HBs antigen sero-clearance of
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hepatitis B and with inactive carrier stage in Caucasian patients. In
the present study, we assessed a possible multiple SNP association
with the stage of HBV infection.
Methods: In this study, 474 Caucasian patients in different phases of
chronic hepatitis B (CHB) and 193 Caucasian individuals with
spontaneous HBs antigen sero-clearance (SC) were enrolled. In the
CHB group, 75% of patients were HBe antigen negative and 40%
inactive carriers. Genomic DNA was extracted from peripheral full
blood samples. The SNPs TLR3 rs3775291 and rs5743305 in the TLR3
gene as wells as the HLA-DPA1 rs3077 and HLA-DPB1 rs9277534
polymorphisms were analysed. Multivariate logistic regression
analysis was performed to determine the effect of the SNPs on the
course of HBV infections.
Results: Significant differences in mean age were observed between
the CHB and SC groups (54.6 ± 13.8 vs. 65.4 ± 14.7 years, p < 0.0001).
Sex distribution was not different. In multivariate analysis adjusted
for age, sex, TLR3 and HLA polymorphisms, the TLR3 SNPs rs3775291
and rs5743305 remained independently associated with spontaneous HBs antigen (Ag) sero-clearance (rs3775291 A allele: OR = 0.51
[95% CI: 0.35–0.74] p = 0.0003; rs5743305 A allele: OR = 0.59 [95% CI:
0.41–0.85] p = 0.005]. The HLA polymorphisms showed no significant
association with SC. In the CHB group, multivariate analysis revealed a
strong impact of the TLR3 rs3775291 A allele (OR = 0.37 [95% CI: 0.25–
0.55] p = 6.64E−7) and a slighter effect of HLA-DPB1 rs9277534 G
allele (OR = 0.62 [95% CI: 0.39–0.98] p = 0.04) on inactive carrier stage.
Conclusions: The polymorphisms rs3775291 and rs5743305 in the
TLR3 gene are stronger associated with of spontaneous HBsAg seroclearance and with inactive carrier stage in Caucasian individuals
infected with HBV than the well-known variants of the HLA-DP locus.
minor-bidi; Further research in larger cohorts and functional analyses
are needed to confirm the results and to enlighten the role of innate
immunity in HBV infections.
THU-133
Identification of serum metabolite profiles associated with the
risk of developing hepatitis B-related hepatocellular carcinoma
using metabolomics
J.-K. Hsu1, C.-L. Lin2, C.-J. Liu3, C.-J. Huang1, M.-W. Yu1. 1College of Public
Health, National Taiwan University; 2Department of Gastroenterology,
Ren-Ai Branch, Taipei City Hospital; 3Department of Internal Medicine,
National Taiwan University Hospital, Taipei City, Taiwan
E-mail: r04849009@ntu.edu.tw
Background and Aims: Metabolomics investigates metabolic
changes in biological systems and provides mechanistic insights into
the course of a disease. This study assessed the metabolomic profile of
serum to identify metabolic changes related to the development of
hepatocellular carcinoma (HCC) in hepatitis B virus (HBV) carriers.
Methods: We conducted a nested case-control study in a cohort of
male Taiwan’s civil servants recruited in 1989–1992 and followed till
2010. Among 2878 hepatitis B surface antigen-positive men,
prediagnostic serum samples were obtained from 121 incident
cases of HCC and 121 controls. Cases and controls were matched for
age and time of blood collection. Liquid chromatography-quadrupole
time-of-flight mass spectrometry coupled with pattern recognition
method and system analysis was performed to evaluate metabolomic
profile changes and pathways related to the development of HCC.
Results: Of 167 metabolites obtained, 13 revealed at least a borderline
significant association with future HCC event ( p = 0.0567-p < 0.0001).
Eight top significant metabolites (false discovery rate [FDR] q < 0.05)
include bile acid metabolism products (taurodeoxycholic acid,
taurocholate, glycocholate, and cholic acid), amino acid (tyrosine),
and nucleobases/nucleosides (hypoxanthine, inosine, and uridine).
Compared with controls, tyrosine and bile acid metabolism products
were increased in cases, whereas nucleobases/nucleosides were
decreased. Principal component analysis (PCA) on all differential
metabolites identified two metabolite factors for which the estimated principal component scores showed significant and opposing

associations with HCC risk after adjustment for demographics, serum
alanine aminotransferase, and HBV DNA and genotype. The adjustedodds ratios of HCC for highest vs lowest quartiles were 10.74 (95% CI:
2.07–55.88) for factor 1 (which mainly contains metabolites in bile
acid biosynthesis) and 0.16 (95% CI: 0.03–0.88) for factor 2 (which
mainly contains nucleobases/nucleosides). Pathway enrichment
analysis on the combination of differential metabolites for HCC
observed significant enrichment for metabolites in bile acid biosynthesis (FDR q = 0.0435), which is consistent with the PCA results.
Conclusions: The findings indicate the potential key role of metabolic
alterations in bile acid biosynthesis early in the pathogenesis of HBVrelated HCC, and suggest new light for developing strategies to
prevent HCC.
THU-134
Serum hepatitis B core antibody as a novel tool to assess hepatic
inflammation guide antiviral decision-making in chronic
hepatitis B patients with normal alanine aminotransferase levels
J. Zhou1, H. Zhao1, L. Yan1, G. Wang1 and on behalf of China HepBRelated Fibrosis Assessment Research Group. 1Department of
Infectious Disease, Center for Liver Disease, Peking University First
Hospital, Beijing, China
E-mail: jyzhou03@bjmu.edu.cn
Background and Aims: Our previous studies unexpectedly indicated
that the level of serum hepatitis B core antibody (anti-HBc) was
positively correlated with the serum alanine aminotransferase (ALT)
level. The aim of this study was to determine whether anti-HBc could
serve as a potential biomarker for the detection of liver inflammation
in chronic hepatitis B (CHB) patients, especially in patients with
normal ALT levels.
Methods: Serum anti-HBc levels were quantified in 655 treatmentnaïve CHB patients, including 45 patients who underwent two liver
biopsies (baseline phase and the 78th weeks of antiviral-treatment).
Results: Serum anti-HBc levels were correlated positively with the
severity of liver inflammation (r = 0.523, P < 0.001). After antiviraltreatment, patients with liver inflammation reduction had significant
decline in serum anti-HBc level. Multivariate analysis showed that
anti-HBc was independently associated with moderate-to-severe
hepatic inflammation (odds ratio = 5.60) in patients with normal ALT
level. Furthermore, serum anti-HBc showed a high diagnostic
accuracy (area under the curve, AUC = 0.79) for the differentiation
between mild or no inflammation and moderate-to-severe inflammation in patients with normal ALT levels.
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Conclusions: Anti-HBc may be a strong indicator for assessing the
hepatic inflammatory degree and used for antiviral treatment
decisions in CHB patients with normal ALT levels.
THU-135
Progesterone receptor mutations predisposes to HEV infection in
the HIV-positive host
J.D. Debes1, S.D. Pas2, R.A. de Man3, I. Van der Ende2,
A. Groothuismink4, A. Boonstra3. 1Gastroenterology, University of
Minnesota, Minneapolis, United States; 2Virology; 3Gastroenterology;
4
Erasmus MC, Rotterdam, The Netherlands
E-mail: debes003@umn.edu
Background and Aims: Infection with the hepatitis E virus (HEV) can
cause acute hepatitis in immunocompetent hosts as well as
fulminant liver failure in pregnant women. Recent reports indicate
that HEV can lead to chronic infection or acute reactivation in
immunocompromised subjects, particularly transplant recipients. In
subjects with immunosuppression secondary to human immunodeficiency virus (HIV) the clinical course and risk factors for HEV are
not fully understood. A recent study showed that a mutation in the
progesterone receptor named PROGINS could confer a higher risk of
fulminant hepatic failure by HEV in pregnant women. This mutation
is thought to affect the host’s immune response to HEV by affecting
modulation of interleukin-10.
Methods: We evaluated the presence of PROGINS in HIV-infected
individuals and its relation to HEV infection. Serum samples from 64
HIV-positive patients were analyzed for the presence of PROGINS
through KASP assay. Of the 64 patients, 38 were HEV IgG negative and
26 HEV IgG positive.
Results: We found a surprising difference in mutation frequency:
2.5% HEV-negative and 30% HEV-positive patients expressed the
PROGINS mutation ( p = 0.009). The mean age of both groups of
patients were similar: 46 years (IQR 41–53) and 46 years (IQR 40–54)
respectively. The mean CD4 count levels were higher, but not
significant, for those who carry the mutation compared to those
with wild type progesterone receptor: 457/mm3 (IQR 279–562)
versus 327/mm3 (IQR 321–470). Interestingly, those patients with
HEV/HIV and presence of PROGINS had lower serum levels of IL-10
than those without PROGINS (0.37 vs. 0.67 pg/ml respectively, p =
0.02). We also found and increased IL-12/IL-10 ratio in those patients
with HEV/HIV and SNP, suggesting potential skewing towards Th1
immunity in these patients.
Conclusions: Our results in a small cohort of HIV-positive patients
show an increased frequency of the progesterone receptor mutation
PROGINS in individuals seropositive for HEV and alterations of IL-10
in sera, suggesting a functional alteration of the receptor that could
predispose to HEV infection in immunosuppressed hosts.
THU-136
Correlation of hepatitis B virus genomic variants with HBsAg
Titers and HBV-DNA levels in a large European study cohort of
patients with chronic hepatitis B
K.-H. Peiffer1,2, L. Sommer1, S. Susser1, J. Dietz1, J. Vermehren1,
V. Knop1, S. Zeuzem1, E. Hildt2, C. Sarrazin1,3. 1Department of
Gastroenterology and Hepatology, J. W. Goethe University, Frankfurt am
Main; 2Division of Virology, Paul Ehrlich Institute, Langen; 3Department
of Gastroenterology, St. Josefs Hospital, Wiesbaden, Germany
E-mail: kai-henrik.peiffer@kgu.de
Background and Aims: In studies from Asia, hepatitis B virus (HBV)
genotypes and mutations in HBV basal core promoter (BCP)/preSregion are associated with stage of fibrosis, cirrhosis and/or
hepatocellular carcinoma while the importance of precore (PC)
mutations is unclear. In the Western World and for infection with
HBV genotypes (gt) A and D only limited data are available. In the
present study, the correlation between the genetic variability
(genotypes/mutations) and established prognostic markers (HBV
DNA/HBsAg levels) were examined.
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Methods: Sera of 504 treatment-naïve HBsAg carriers were examined. Genotyping was performed by sequencing, if HBV genotype was
unknown. BCP/PC and preS regions were analyzed by populationbased sequencing in all and 477 patients, respectively. HBsAg and
HBV DNA quantification was performed by commercially available
assays.
Results: Patients were infected with HBV genotypes A-E with the
highest prevalence for gtD and gtA (gtA: 125/504, 25%; gtB: 36/504,
7%; gtC: 20/504, 4%; gtD: 295/504, 59%; gtE: 28/504, 6%).
Overall, HBV mutations were detected in a HBV genotype specific
manner with frequent detection of BCP double mutation A1762T/
G1764A (292/504; 58%) and PC G1896A (241/504, 48%) and a more
rare detection of preS-mutations (48/477, 10%).
HBsAg secretion varied significantly between different HBV genotypes with the highest HBsAg levels in genotype A and the lowest in
genotype B ( p < 0.001).
In addition, HBsAg titers were significantly higher in patients with
preS mutations/deletions ( p < 0.001), while patients with PC mutation had significant lower HBsAg titer ( p = 0.002) than patients
infected with WT. No differences were observed in patients with or
without BCP.
HBV-DNA levels were not associated with HBV genotypes. However,
significantly lower levels were observed in patients with BCP double
mutation compared to wildtype (WT) ( p < 0.001). Patients harboring
PC mutation had significantly higher HBV-DNA levels ( p < 0.001). No
significant difference of HBV DNA levels were observed in patients
with or without preS mutations/deletions.
n = 504 patients
HBV genotype A-E
BCP (A1762T/G1764)
PC (G1896A)
preS mutation

HBV DNA levels
No correlation
Low (p < 0.001)
High (p < 0.001)
No correlation

HBs Ag levels
Highest gtA/lowest gtB
No correlation
Low (p = 0.002)
High (p < 0.001)

Conclusions: Mutations in BCP, PC and preS were found in a
genotype-specific pattern and correlated highly significant with the
replication markers HBV DNA and HBsAg. While PC G1896A mutation
is associated with high HBV-DNA levels, lower viral loads were found
in pts. with BCP A1762T/G1764A. HBsAg titer was significantly
increased in pts. with preS deletions but decreased in pts. with PC
mutations.
THU-137
Summary of the FDA report: twenty four hepatitis B reactivation
cases during hepatitis C direct acting antiviral therapy
K.R. Bhamidimarri1, D. Widjaja2, S. Satapathy3, C. O’Brien1, P. Martin1.
1
Medicine, University of Miami-Miller School of Medicine, Miami;
2
Medicine, Bronx-Lebanon Hospital, New York; 3Surgery, Methodist
University Hospital Transplant Institute, Memphis, United States
E-mail: dr_ram7@yahoo.com
Background and Aims: There was a recent safety communication by
the US Food and Drug Administration (FDA) regarding the risk of
Hepatitis B (HBV) reactivation in some patients who were treated
with direct acting antiviral therapy (DAA) for Hepatitis C (HCV).
Detailed information regarding these has not been published to date.
Aim: To summarize the patient characteristics and clinical features of
HBV reactivation cases who underwent DAA therapy for HCV.
Methods: We obtained records from FDA adverse event reporting
system (FAERS) regarding all the 24 cases of HBV reactivation that
occurred during DAA therapy for HCV between November 2013 and
July 2016. The data collected is variable from case to case due to the
unsystematic reporting format to the FAERS. The case reports
originated from various parts of the world, 16 cases from Japan, 6
cases from USA, 1 each from Australia and France.
Results: The mean age of the cases is 59 years (range 36–78 years)
and comprised of 41% males and 25% cirrhotics. HCV genotypes and
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DAAs are listed in the Table. A majority of the patients were positive
for HBsAg (83%), 67% had HBV DNA less than 3 logs copies/ml and
29% had undetectable HBV DNA. There were 4 cases of HBV seroreversion in patients who had isolated HBcAb, one of whom required
a liver transplant. HBV reactivation was reported based on viral flare
(asymptomatic, 54%) or hepatitis flare (symptomatic, 46%) which
occurred during DAA therapy in 83% cases and after DAA therapy in
the rest. As per the reports, ALT levels >500 IU/L was reported in 30%
and bilirubin >6 mg/dl in 25% of the cases. Anti-HBV therapy with
was started in half of the cases during the HBV reactivation. Two
patients died and one patient successfully underwent liver
transplantation.

liver disease, chronic viral hepatitis B and C, and cirrhosis. Most
patients lived in the northeastern part of the country (812/1,481;
54.8%), and the highest incidence of HAV infection A occurred in the
rainy season (June to November, 1,105/1,481; p < 0.001). The mean
age was 29 ± 18 years and 53.6% of patients were male. Median length
of hospitalization was 3 days (IQR 2 to 4 days), and the mean cost of
hospitalization was 215 ± 397 USD. Length and cost of hospitalization
were also significantly higher in those with CLD (5.7 ± 6.1 vs. 3.5 ± 3.2
days and 503 ± 906 vs. 202 ± 355 USD; p < 0.001). Overall, 30-day
mortality after hospitalization with HAV infection was significantly
higher among patients with any CLD than those without CLD (18.9%
vs. 1.6%; p < 0.001). Using multivariable Cox-regression methods,
older age (>60 years), cirrhosis, and chronic hepatitis B or C infection
were found to be significant independent factors associated with 30day mortality (Table 1).
Table 1: 30-day mortality rate and independent factors associated
with 30-day mortality in patients hospitalized with acute hepatitis A
infection

Factors (n)
Overall(1,481)
Age ≥ 60 years(136)
Cirrhosis (29)
Alcoholic liver
diseases (17)
Chronic hepatitis B(17)
Chronic hepatitis C(5)

Conclusions: Viral dominance or suppression among co-infected
patients is well known and there is growing evidence of HBV
reactivation in the setting of HCV suppression with DAAs. Our review
of cases submitted to FAERS clearly suggests that HBV-HCV
coinfected patients should be carefully monitored for HBV reactivation during and after DAA therapy. Currently available evidence is
limited but it demonstrates the small but real potential for HBV seroreversion/reactivation among isolated HBcAb positive patients and
hints for appropriate HBV screening prior to DAA therapy. Larger data
would be required to make future recommendations.
THU-138
Impact of chronic liver disease on the survival of patients
hospitalized with acute hepatitis A infection: nationwide hospital
admission data from Thailand
K. Poovorawan1, W. Pan-ngum2, N. Soonthornworasiri2,
W. Chotiyaputta3, S. Treeprasertsuk4, K. Phaosawasdi5. 1Department of
Clinical Tropical Medicine; 2Department of Tropical Hygiene, Faculty of
Tropical Medicine, Mahidol University; 3Department of Medicine,
Faculty of Medicine, Siriraj Hospital, Mahidol University; 4Department of
Medicine, Faculty of Medicine, Chulalongkorn University and King
Chulalongkorn Memorial Hospital; 5Vichaiyut hospital and Medical
Center, Bangkok, Thailand
E-mail: kittiyod.poo@mahidol.ac.th
Background and Aims: We aim to determine the impact of chronic
liver disease (CLD) on clinical outcomes of patients hospitalized with
hepatitis Avirus (HAV) infection using nationwide hospital admission
data from 2008 to 2013 provided by the National Health Security
Office (NHSO), Thailand.
Methods: All patients with a primary diagnosis of HAV infection were
included. Baseline characteristics, comorbidities, hospital course, and
survival were analyzed. All-cause mortality data were retrieved from
the national death registration.
Results: A total of 1,515 admissions comprised of 1,481 patients from
347 hospitals across Thailand were eligible for the analysis. Of these,
58/1,481 patients (3.9%) were diagnosed with CLD including alcoholic

30-day
mortality
(%)

Adjusted
Hazard
Ratio

95%
Confidence
interval

P
Value

2.2
10.3
24.1
17.6

–
6.36
8.12
1.46

–
3.10–13.06
3.01–21.91
0.36–5.87

–
<0.001
<0.001
0.593

11.7
20

5.83
21.11

1.37–24.75
2.80–159.17

0.017
0.003

Conclusions: Despite the decrease in incidence of HAV infection
worldwide, the mortality rate in Thailand continued to be high
especially among those patients with CLD. A hepatitis A vaccination
program for CLD patients should be adopted and incorporated into
the national program to prevent hepatitis A-related mortality.
THU-139
A nationwide seroprevalence of hepatitis a in Republic of Korea
from 2005 to 2014, before and after peak outbreak in 2009
S.-H. Jeong1, K.-A. Kim2, A. Lee3, M. Ki4, C.J. Yoon5. 1Internal Medicine,
Seoul National University Bundang Hospital, Seongnam; 2Internal
Medicine, Inje University Ilsan Paik Hospital, Goyang; 3Laboratory
Medicine, Seoul Clinical Laboratories, Yongin; 4Cancer Control and
Policy, National Cancer Center, Goyang; 5Seoul National University
Bundang Hospital, Seongnam, South Korea
E-mail: jsh@snubh.org
Background and Aims: The epidemiologic shift of hepatitis A virus
(HAV) infection in the South Korean population resulted in the
peak outbreak of hepatitis in 2009. The aim of this study was to clarify
the seroprevalence of anti-HAV antibody (anti-HAV) and its demographic characteristics before and after the peak outbreak from 2005
to 2014.
Methods: This retrospective study analyzed the nationwide anti-HAV
data of all the requested cases from 1,795 medical institutions to a
major central laboratory (Seoul Clinical Laboratories) during January
2005 and December 2014. The prevalence of anti-HAV was adjusted
for age and area with the standard population based on the 2010
Census data from Korea National Statistical Office.
Results: A total of 424,245 cases were included in this study. The
overall age-adjusted anti-HAV prevalence decreased from 65.6% in
2005 to 62.2% in 2014. During the 10 years, the age-specific
seroprevalence continuously decreased in persons aged 30 to 39
years (69.6% to 32.4%) and those aged 40 to 49 year (97.9% to 79.3%).
In contrast, it increased in persons aged 10 to 19 years (15.4% to
35.2%), while it reached a trough (8.7%) in 2010 and rebounded to
20.2% in 2014 in persons aged 20 to 29 years.
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ibrutinib. Future studies should focus on the adequate management
of HEV in ibrutinib treated patients.
THU-141
The pro-inflammatory CD161+CD4+ T cells were recruited to liver
through C-X-C motif chemokine receptor 6 (CXCR6)-C-X-C motif
chemokine ligand 16 (CXCL16) and CX3CR1-CX3CL1 axes during
chronic hepatitis B
L.-S. Cheng1, S.-Q. Wang1, W. Jiang1. 1Department of Gastroenterology,
Zhongshan hospital of Fudan University, Shanghai, China
E-mail: chenglisha16@163.com

Conclusions: The overall age and area-adjusted seroprevalence of
anti-HAV decreased from 65.6% to 62.2% from 2005 to 2014 in South
Korea. Persons aged 20∼39 years are currently most vulnerable to
HAV infection, and more severe clinical manifestations of hepatitis A
is expected in more aged population (30–49 years). The dynamic
change of HAV epidemiology should be monitored to establish
optimal preventive measures.
THU-140
Hepatitis E virus infection and ribavirin treatment in patients
with chronic lymphocytic leukemia receiving ibrutinib
C. Protin1, F. Abravanel2, G. Laurent1, S. Tavitian1, L. Oberic1, J. Izopet2,
G. Martin-Blondel3, L. Ysebaert1, L. Alric4. 1Hematology Department,
IUCT Oncople; 2Virology; 3Infectous Diseases; 4Digestive DepartmentInternal Medicine, CHU PURPAN, Toulouse, France
E-mail: alric.l@chu-toulouse.fr
Background and Aims: Ibrutinib is a new oral tyrosine kinase
inhibitor, approved in the therapy of many hematological malignancies. An increased of bacterial infections were reported using this
drug. Among infections related to ibrutinib in chronic lymphocytic
leukemia (CLL), viral hepatitis is poorly described. The aim of this
study was to assess, the incidence of Hepatitis E virus (HEV) infection
and the result of ribavirin therapy, in a prospective cohort of patients
with CLL treated with ibrutinib.
Methods: 70 patients with CLL received ibrutinib as part of a
temporary authorization for use program, or after market access.
Monitoring included twice monthly assessment of complete blood
counts, transaminase, bilirubin, creatinine levels from initiation of
ibrutinib tthen monthly. All patients with acute hepatitis were
explored for all cause of acute liver diseases. HEV diagnosis was made
using HEV IgM and IgG kits from Wantai (Wantai Biological Pharmacy
Enterprise Co, China). HEV RNA was detected in plasma samples and
stools by real time RT-PCR.
Results: Acute HEV infection occured in 4/70 (5.7%) patients. clinical
manifestations in 3 cases were persistently elevated ALAT activities (2
grade 2, 1 grade 3) with hyper-bilirubinemia in 1/3, and a fatal
fulminant hepatitis outcome in one case. The median time from the
start of ibrutinib to the occurrence of HEV infection was 5.5 months
(1–13 month). Diagnosis was always confirmed by detection of HEV
RNA in blood and stools. Sequence analyses indicated that all the HEV
samples were HEV genotype 3. All the patients were treated with
ribavirin (400–600 mg/day) in a median time of 21 days (6–48 days)
after the diagnosis of HEV infection. There was no unexpected side
effect with the combination of both drugs. We observed a poor viral
response to ribavirin, defined by the lack of HEV clearance after 3
months of ribavirin therapy, despite normalization of transaminases
in the 3/4 patients alive.
Conclusions: To the best of our knowledge, these 4 cases are the first
reports of HEV infection in patients treated with with ibrutinib.
According to the high incidence of HEV worldwide, we recommend
to thoroughly monitor transaminases and assess HEV viral load in
patients receiving ibrutinib with hepatitis. In case of HEV infection,
we observed a failure to ribavirin therapy in patients with CLL under
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Background and Aims: Chronic hepatitis B virus (HBV) infection
usually progresses from inflammation to fibrosis and then cirrhosis.
The polarization and plasticity of CD4+ T cells are very important in
treating immune-mediated diseases. Recently, CD161 has been
recognized as an essential marker associated with CD4+ T cell
subsets. This study was designed to investigate the role of CD161
on CD4+ T cells during chronic hepatitis B (CHB).
Methods: Ninety-eight CHB patients and 80 HBV-related liver
cirrhosis (LC) patients as well as 72 healthy controls (HC) were
enrolled in this study to collect blood and liver specimens. HBV
carriers including inactive CHB (IC, n = 12) and immune tolerant (IT, n
= 8) patients were also enrolled. The peripheral and intra-hepatic
CD161 expressions were analyzed by flow cytometry and immunofluorescence. Then peripheral CD161+ and CD161- CD4+ T cells were
sorted from a pool of HC, CHB and LC groups separately to perform
RNA-seq analysis and cytometric beads array or to evaluate
subsequent intracellular pathways.
Results: Compared to HC group, the percentage and absolute count of
CD161+CD4+ T cells significantly increased in CHB and LC groups. HBV
carriers also have more CD161 than HCs, but IT patients have less
CD161 compared to CHB patients. Peripheral CD161+CD4+ T cells were
positively related to liver injury and negatively correlated with serum
HBV DNA levels. Besides, intra-hepatic CD161 expression on CD4+
cells significantly enhanced in CHB patients with advanced histological scores. Verification of RNA-seq analysis data demonstrated
that CD161 co-expression with CXCR6 and CX3CR1 help CD161+CD4+
T cells homing to liver through CXCR6-CXCL16 and CX3CR1-CX3CL1
axes during chronic HBV infection. Compared to CD161−CD4+ T cells,
CD161+CD4+ T cells exhibited a memory phenotype (CD45RO+) and
secreted more pro-inflammatory cytokines such as IL-17, IFN-g, TNF-a
and IL-22 whereas produced less anti-inflammatory cytokines such
as IL-10. Intriguingly, CD161 expression is also enriched in IL-17 and
IFN-g–producing CD4+CD25highCD127low Treg cells. The inflammatory phenotype of CD161+CD4+ T cells was maintained by the
activation of acid Sphingomyelinase (aSM) and involved in downstream PI3K/Akt and mTOR pathways.
Conclusions: Our study has revealed that CD161+CD4+ T cells play a
pro-inflammatory role during the process of chronic HBV infection.
And the pro-inflammatory CD161+CD4+ T were recruited to liver
through CXCR6-CXCL16 and CX3CR1-CX3CL1 axes.
THU-142
Hepatitis Delta Antigen (HDAg) is characterized by an extensive
degree of genetic variability that correlates with elevated levels of
serum HDV-RNA
L. Colagrossi1, R. Salpini1, R. Scutari1, A. Battisti1, L. Piermatteo1,
A. Bertoli1, C. Menichini2, P. Trimoulet3, H. Fleury3, E. Nebuloso4,
M. De Cristofaro4, G. Cappiello4, A. Spanò4, V. Malagnino5, T. Mari6,
A. Barlattani6, N. Iapadre7, M. Lichtner8, C.M. Mastroianni8, I. Lenci9,
C. Pasquazzi10, G.M. De Sanctis11, A.G. Lanza12, M. Stanzione13,
G. Stornaiuolo13, M. Marignani10, L. Sarmati5, M. Andreoni5,
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Background and Aims: HDV antigen (HDAg) is present in viral capsid
and interacts with HBV surface protein (HBsAg). No information is
available on the extent of genetic variability in HDAg and its impact
on virological parameters.
Methods: Among 78 patients ( pts) with chronic HBV + HDV
infection, HDAg gen-1 sequences (aa:1–214) are obtained for 47 pts
and HBsAg gen-D sequences (aa:1–226) for 31 pts.
Shannon Entropy (SE) is used to measure the extent of amino acid
variability at each HDAg and HBsAg position in overall population and
by stratifying patients according to serum HDV-RNA: 18 pts with
HDV-RNA < 5 log IU/ml defined as low-viremic and 29 with HDVRNA > 5 log IU/ml defined as highly-viremic. Positions with SE = 0 are
defined conserved.
Results: Median (IQR) serum HDV-RNA and HBV-DNA are 4.7(2.5–
6.1) and 2.0(1.3–3.1)log IU/ml while median (IQR) ALT and AST are 68
(43–127) and 66(34–101)U/L.
By SE, a lower % of conserved residues is observed in HDAg than
HBsAg (49.5% for HDAg vs 69.2% for HBsAg, P < 0.001). The degree of
HDAg genetic variability varies according to HDAg domains. In
particular, HDAg domains with a lower % of conserved positions are
multimerization domain (MD, aa:31–52) and RNA-binding domains
(RDBs, aa:2–27; 97–107; 136–146), followed by nuclear localization
signal (NLS, aa:68–88) and viral-assembly signal (VAS, aa:195–214)
(% conserved residues: 27.3%, 31.3%, 52.4% and 70%, respectively).
Notably, stratifying pts according to serum HDV-RNA, a higher degree
of genetic variability is observed in highly-viremic than in lowviremic pts (%conserved residues: 55.6% vs 65.9%, P = 0.037). In
addition, HDAg mutations S6R, A22S and L90S significantly occur
more frequently in highly-viremic than in low-viremic pts (S6R:
24.1% [7/29] vs 0% [0/18], P = 0.034; A22S: 72.4% [21/29] vs 33.3% [6/
18], P = 0.015; L90S: 31% [9/29] vs 0% [0/18], P = 0.008). In particular,
median (IQR) serum HDV-RNA in presence of ≥1 of these mutations is
5.7 (5.1–6.3) vs 4.4 (3.8–5.6) in their absence (P = 0.003). S6R and
A22S reside in RDB-I, while L90S is close to NLS (domains crucial for
HDV life cycle), suggesting that these mutations can confer a
replicative advantage to HDV.
Conclusions: An extensive genetic variability in HDAg correlates
with elevated serum HDV-RNA, suggesting a still ongoing evolutionary HDV adaptation to human host. Specific HDAg mutations
correlate with higher HDV-RNA and might have an impact on longterm disease progression. This genetic variability should be taken
into account for the design of novel pharmacological targets.
THU-143
Nucleos(t)ide analogue decreased liver stiffness of e-antigen
negative chronic hepatitis B (CHB) patients over a 10-year interval
L.-Y. Mak1, W.K. Seto1, R. Hui1, J. Fung1, K.-S. Cheung1, C.-L. Lai1,
M.-F. Yuen1. 1Medicine, University of Hong Kong, Hong Kong,
Hong Kong, China
E-mail: loeymak@gmail.com
Background and Aims: Fibosis progression is observed in many
patients with CHB despite hepatitis B e antigen seroconversion (ESC).
Non-invasive assessment of liver fibrosis via transient elastography
(TE) has been well validated. There is a lack of data on the factors
associated with liver fibrosis change using TE on a long term basis. We
aim to study the change in liver stiffness measurement (LSM) in eantigen negative patients over a 10-year period.
Methods: From December 2014 to October 2016, we recruited Asian
CHB patients who had undergone ESC, either spontaneous or
treatment-induced, and had regular follow-up at the Department of

Medicine, Queen Mary Hospital, Hong Kong. All recruited e-antigen
negative patients had prior valid LSM between 2005 and 2006. LSM
was performed by Fibroscan(Echosens, Paris, France). Following the
EASL-ALEH recommendations, liver fibrosis was defined as LSM >
9 kPa (in patients with normal alanine aminotransferase, ALT) or
>12 kPa (with ALT 1–5 times upper limit of normal, ULN). Liver
cirrhosis was defined as LSM >12 kPa (with normal ALT) or >13.5 kPa
(with ALT 1–5 times ULN).
Results: 421 patients (mean age of ESC 35.2 ± 9.2 years; mean age at
repeating LSM:51.2 ± 9.0 years; 55.6% male) were recruited. 332
(78.7%) of them had spontaneous ESC. 225 (53.5%) were treated with
nucleos(t)ide analogue therapy before (n = 89) or after ESC (n = 136)
for a mean duration of 5.4 years ( ± 6.3 years). Only 6 (1.4%) achieved
hepatitis B surface antigen seroclearance. 62.7% of them had
undetectable DNA (n = 264). Compared to baseline, the median LSM
showed significant reduction (5.1 kPa; IQR 4.2–6.6 kPa vs. 6.1 kPa;
IQR: 4.9 –8.3 kPa; P < 0.001). The proportion of patients with
significant fibrosis and cirrhosis also showed significant reduction
from 9.2% & 10.2% respectively to 4.3% & 4.5%, respectively (P < 0.01
for both groups). A total of 69.2% showed interval decrease in LSM
(mean change: −2.9 kPa). Lower body weight, waist circumference,
hip circumference, diastolic blood pressure, ALT and AST were
associated with decrease in LSM. Moreover, usage of antiviral
therapy and undetectable serum HBV DNA were also associated
with decrease in LSM. Multivariate analysis showed antiviral therapy
to be the only factor associated with decrease in LSM (OR:1.997,
CI:1.161–3.434, P = 0.012).
Conclusions: LSM of e-antigen negative CHB patients showed
significant interval change upon follow-up of 10 years. Reduction
in the proportion of patients with significant fibrosis and
cirrhosis was observed. Nucleos(t)ide analogue therapy significantly
reduced LSM.
THU-144
Absence of hepatitis B reactivation among veterans with
serological evidence of previous hepatitis B infection receiving
anti-hepatitis C direct acting antivirals
L. Tang1, M. Tolaymat2, E. Stonesifer2, S. Kottilil1, E. Wilson1. 1Medicine,
Institute of Human Virology, University of Maryland School of Medicine;
2
Medicine, University of Maryland Medical System, Baltimore,
United States
E-mail: lydiatang@ihv.umaryland.edu
Background and Aims: The United States Food and Drugs
Administration has issued a warning about the risks of Hepatitis B
virus (HBV) reactivation associated with anti-hepatitis C direct acting
antiviral (DAA) treatment. Clinicians are recommended to screen all
patients for current and previous HBV infection and to monitor for
HBV reactivation during and after DAA treatment.
A large number of Veterans at the Baltimore Veterans Affairs Medical
Center (BVAMC) have been treated for chronic hepatitis C (HCV) with
DAA regimens. Here, we describe the outcomes with respect to HBV
reactivation among Veterans with evidence of previous HBV
infection.
Methods: All Veterans initiated on DAA treatment at the BVAMC from
December 2014 to August 2016 were reviewed for serological
evidence of current, or previous HBV infection. Chronic HBV was
defined as having positive HBV surface antigen (HBsAg) and/or eantigen (HBeAg) and/or detectable HBV DNA at any time, or on
treatment for HBV. Resolved HBV was defined as documented surface
antibody (HBsAb) with core antibody (HBcAb) at any time, or
documentation in medical records of previous infection. Possible
previous HBV was defined as isolated HBcAb, OR isolated HBsAb
without documentation of vaccination, OR isolated antibody to eantigen (HBeAb). Those with HIV coinfection or post solid organ
transplant were excluded.
Results: 192 Veterans (mean age 62.5, 82% black, 27% cirrhotic, 98.4%
male) with HCV were treated with ledipasvir/sofosbuvir (N = 156),
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Figure 1 (abstract: THU-143): Table showing factors associated with change in LSM over 10-year period

Mean change (kPa)
Gender (male), n (%)
Age at ESC (years)
CAP (dB/m)
Height (cm)
Weight (kg)
BMI (kg/m2)
Waist circumference (cm)
Hip circumference (cm)
Waist-hip ratio
SBP (mmHg)
DBP (mmHg)
Treatment of hyperlipidaemia, n (%)
Treatment of hypertension, n (%)
Treatment of diabetes mellitus, n (%)
FG (mmol/L)
A1c (%)
TC (mmol/L)
TG (mmol/L)
LDLC (mmol/L)
HDLC (mmol/L)
Plt (U/L)
Alb (U/L)
Bil (U/L)
ALP (U/L)
ALT (U/L)
AST (U/L)
GGT (U/L)
Undetectable DNA, n (%)
Spontaneous ESC, n (%)
HBsAg loss, n (%)
Receiving any antiviral (yes)
Treatment duration (years)

Increase in liver
stiffness (N = 129)

Decrease in liver
stiffness (N = 292)

P value
(univariate)

+2.1
69 (53.5%)
34.3 (±8.9)
243 (±60)
164 (±16)
66 (±12)
37.6 (±159.6)
85 (±11)
97 (±7)
0.85 (±0.17)
135 (±21)
81 (±13)
11 (8.5%)
22 (17.1%)
11 (8.5%)
5.4 (±1.2)
5.7 (±0.8)
4.7 (±0.8)
1.1 (±0.9)
2.8 (±0.6)
1.5 (±0.4)
224 (±65)
45 (±3)
12 (±6)
79 (±36)
33 (±20)
28 (±11)
29 (±20)
71 (56.8%)
102 (79.1%)
4 (3.1%)
56 (44.8%)
4.6 (±6.1)

−2.9
165 (56.5%)
35.6 (±9.3)
229 (±118)
165 (±8)
62 (±11)
22.6 (±3.7)
83 (±9)
96 (±6)
0.86 (±0.97)
132 (±192)
78 (±14)
23 (7.9%)
41 (15.4%)
12 (4.1%)
5.3 (±1.1)
5.6 (±0.6)
4.7 (±0.9)
1.0 (±0.5)
2.7 (±0.7)
2.1 (±10.7)
214 (±62)
45 (±3)
11 (±6)
64 (±19)
28 (±15)
26 (±8)
25 (±19)
194 (67.4%)
230 (78.8%)
2 (0.7%)
164 (57.3%)
5.7 (±6.4)

0.570
0.190
0.190
0.370
0.001
0.109
0.004
0.007
0.580
0.200
0.031
0.820
0.670
0.440
0.200
0.054
0.720
0.510
0.590
0.510
0.130
0.420
0.980
0.120
0.005
0.025
0.120
0.040
0.940
0.054
0.019
0.084

P value
(multivariate)

Odds
ratio

95% CI

1.997

1.161–3.434

0.540
0.540
0.960

0.210

0.680
0.810
0.827

0.012

Continuous variables expressed as mean (±s.d.).
kPa: kilopascal, ESC: e-antigen seroconversion, CAP: controlled attenuation parameter, dB/m: decibel per meter, BMI: body mass index, SBP: systolic blood pressure,
DBP: diastolic blood pressure, FG: fasting glucose, mmol/L: millimole per litre, A1c: glycosylated haemoglobin, TC: total cholesterol, TG: triglyceride, LDLC: lowdensity lipoprotein cholesterol, HDLC: high-density lipoprotein cholesterol, Plt: platelet, U/L: unit per litre, Alb: albumin, Bil: bilirubin, ALP: alkaline phosphatase,
ALT: alanine aminotransferase, AST: aspartate aminotransferase, GGT: gamma glutamyl transpeptidase, HBsAg: hepatitis B surface antigen.

paritaprevir/ritonavir,ombitasvir/dasabuvir (N = 7), sofosbuvir/velpatasvir (N = 1) or grazoprevir/elbasvir (N = 28) were reviewed. No
HBV reactivation events were observed. None were HBsAg positive at
DAA start. Of the 192 patients, 107 (57.2%) had resolved HBV, 67
(35.8%) were isolated HBcAb positive, and 17 (9%) were HBsAb
positive alone without documentation of receiving vaccination. All
but one (who was lost to follow up during treatment, and
subsequently presented for an unrelated issue with no evidence of
HBV reactivation) completed DAA therapy with no reports of HBV
reactivation. Mean baseline alanine aminotransferase (ALT) was
51.5 IU/L. Only 2 patients experienced increase in ALT above the
upper limit of normal during treatment without HBV reactivation.
ALT normalized in both with no intervention. All other patients had
either no change or a decline in ALT from baseline.
Conclusions: Clinically significant HBV reactivation was not noted in
patients with evidence of resolved HBV including patients with
isolated HBcAb.
THU-145
Prevalence, determinants of chronic hepatitis B infection and
hepatitis B genotypes in multi-ethnic Suriname
M.S. Mac Donald-Ottevanger1,2, T. van de Laar3, W. Zijlmans1,
M. Prins4, K. Brinkman5, J. Roosblad6, J. Codrington6,
J. van der Helm4,7, S. Vreden2. 1Research Center, Academic Hospital
Paramaribo; 2Foundation for Scientific Research Suriname, Paramaribo,
Suriname; 3Sanquin Blood Supply Foundation; 4Department of
Infectious Diseases, Public Health Service; 5Department of Infectious
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Diseases, Onze Lieve Vrouwe Gasthuis, Amsterdam, The Netherlands;
6
Clinical Laboratory, Academic Hospital Paramaribo, Paramaribo,
Suriname; 7Centre for Environmental Safety and Security, National
Institute of Public Health and the Environment, Bilthoven,
The Netherlands
E-mail: m.sigridmacdonald@gmail.com
Background and Aims: A fundamental step towards screening,
prevention and treatment of viral Hepatitis B (HBV) infection requires
data on the local epidemiology of HBV. Data on chronic hepatitis B
infection (CHB) in Suriname, South America is scarce. In addition to
native Amerindians, Suriname’s population predominantly consists
of descendants from African slaves (Afro-Surinamese), and contract
workers from Indonesia (Javanese), India (Hindustani), and China.
This study investigates the prevalence, determinants and genetic
diversity of CHB in Suriname’s capital, Paramaribo.
Methods: During a one month cross-sectional survey in 2012 and
2013, Emergency Department (ED) attendants aged 18 or older, were
interviewed and tested for Hepatitis B Surface Antigen (as marker for
CHB), and if positive genotyped. Logistic regression analysis was used
to identify determinants of CHB. Using a phylogenetic approach we
studied the geographic origin of Surinamese HBV strains and their
relation with host ethnicity.
Results: The median age of 2123 participants was 38 years (IQR 27–
53 years) and 53.3% were male. Overall CHB prevalence was 2.9% (61/
2123; 95% CI 2.2–3.7). Javanese had the highest CHB prevalence (7.2%;
21/291), followed by Afro-Surinamese (4.5%; 30/667), Mixed and
other (1.6%; 6/384) and Hindustani (0.5%; 4/775). In bivariable
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logistic regression analysis age, sex, nosocomial and blood-related
risk factors were not significantly associated with CHB; in multivariable analysis, Javanese (OR 15.0; 95% CI 5.1–44.1) and AfroSurinamese ethnicity (OR 9.1 95% CI 3.2–25.9 compared to
Hindustani) remained significant. 51/62 (82.3%) of CHB were found
among Javanese, who were predominantly infected with HBV/B3
(92.3%), and Afro-Surinamese who were infected with HBV/A1-A3
(72.7%), HBV/E (13.6%) and HBV/D2 (9.10%). Hindustani, Chinese, and
mixed ethnicities harbored HBV genotypes linked to Javanese (HBV/
B3) and Afro-Surinamese (HBV/A1) ethnicity.
Conclusions: CHB prevalence among Surinamese ED attendants was
2.9% and was highest among Javanese and Afro-Surinamese.
Interestingly, phylogenetic analysis revealed two distinct circulating
genotypes in Suriname: HBV/A1 (African) and HBV/B3 (Indonesian)
predominantly present in Afro-Surinamese and Javanese ethnic
groups respectively, although both groups have been living in
Suriname for over a century. This suggests that perinatal transmission
is most likely the main mode of transmission.
THU-146
hepatitis C virus hepatitis B virus co-Infection disproportionately
worsens cirrhosis, hepatic decompensation, and hepatocellular
carcinoma incidence in Non-Asians as compared to Asians
M. Joseph-Talreja1, P. Nguyen2, C. Zhao2,3, A.K. Le2, J. Hoang2,
L.A. Yasukawa4, S.C. Weber4, M.H. Nguyen2. 1Division of General
Medical Disciplines; 2Division of Gastroenterology and Hepatology,
Stanford University Medical Center, Palo Alto, United States;
3
Department of Cirrhosis, Institute of Liver Disease, Shuguang
Hospital, Shuguang University of T.C.M., Shanghai, China; 4Clinical
Center for Informatics, Stanford University School of Medicine,
Palo Alto, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Chronic viral hepatitis is a major cause of
end-stage liver disease. Different ethnic populations, however, often
face different disease progression patterns. This study seeks to
evaluate if co-infection with HCV and HBV affects the Asian
population differently than it affects non-Asians, when compared
to an ethnically matched mono-infected HCV population.
Methods: A total of 12,312 patients diagnosed with HCV infection
between 2/1999 and 3/2014 at a U.S. university medical center were
identified via ICD-9 query. From retrospective chart review, 9501
patients had ethnicity data. Of those, 359 patients (112 Asian, 247
non-Asian) were identified as having HBV co-infection by the
presence of HBSAg and/or detectable HBV DNA or HBeAg, with the
remaining 9142 (874 Asian, 8268 non-Asian) categorized as having
HCV mono-infection.
Results: In both groups, Asians were found to have markedly more
prevalent hepatocellular carcinoma (HCC) at baseline (36.6% vs 19.0%,
p < 0.0001 in the co-infected group, 20.8% vs 7.3%, p < 0.0001 in the
mono-infected). The prevalence of cirrhosis or hepatic decompensation (HD) at baseline was similar in mono-infected and co-infected
patients, though mono-infected Asians had higher prevalence of
cirrhosis (44.5% vs. 40.1%, p 0.012) and HD (33.6% vs 27.9%, p < 0.0001)
at baseline.
Within the first five years of follow up, co-infection worsened
outcomes for non-Asians more so than for Asians. Mono-infected
Asians had a 33% cumulative incidence (CI) of cirrhosis as compared
to 44% in the co-infected cohort ( p 0.06). However, non-Asians saw a
doubling of cirrhosis CI at 5 years (22% in mono-infection vs 41% in
co-infection, p < 0.0001). Asians with mono-infection saw a 26% CI of
HD as compared to 40% in the co-infected group at 5 years. However,
non-Asians again saw doubling of the CI at 5 years (17% in monoinfection, 35% in co-infection, p < 0.0001). In HCC, Asians saw an
increase in CI, from 11% in mono-infection at 5 years to 23% in coinfection ( p < 0.0001), but not as marked an increase as seen in nonAsians (7% in mono-infection at 5 years to 20% when co-infected, p <
0.0001) (Figure 1).

Conclusions: Co-infection produces a more pronounced negative
effect on outcomes in non-Asians, particularly within the first 5 years.
However, co-infection markedly raises the CI of cirrhosis, HD, and
HCC in both groups. Therefore, clinicians should implement early
preventive antiviral therapies and regular HCC surveillance in all coinfected patients.
THU-147
Serum hepatitis B virus RNA level is associated with hepatitis B
virus genotype and BCP mutations in untreated patients with
HBeAg positive chronic hepatitis B
M.J. van Campenhout1, F. van Bömmel2, M. Grossmann3, J. Fischer2,
D. Deichsel3, A. Boonstra1, A.J. van Vuuren1, T. Berg3, B.E. Hansen1,4,
H.L. Janssen5. 1Gastroenterology and Hepatology, Erasmus MC
University Medical Center, Rotterdam, The Netherlands; 2Department of
Gastroenterlogy and Rheumatology, Hepatology Section; 3Department of
Gastroenterlogy and Rheumatology, Section of Hepatology, University
Hospital Leipzig, Leipzig, Germany; 4IHPME, Institute of Health Policy,
Management and Evaluation, University of Toronto; 5Toronto Center for
Liver Disease, Toronto Western and General Hospital, University Health
Network, Toronto, Canada
E-mail: m.vancampenhout@erasmusmc.nl
Background and Aims: Serum hepatitis B RNA (HBV RNA) is a novel
biomarker of which the on-treatment dynamics can predict response
to nucleos(t)ide analogue (NUC) therapy and interferon (IFN) in
chronic hepatitis B (CHB) infection. However, little is known about
the factors that influence serum HBV RNA levels.
Methods: By using a specific real-time PCR technique (lower limit of
detection [LLD] 900 copies/mL [c/mL]), serum full length HBV RNA
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levels were quantified in baseline samples of 366 HBeAg positive CHB
patients who participated in 2 global trials and had not received
antiviral treatment in the preceding 6 months.
Results: Of all patients, 274 (75%) were male. The mean age was 33
(SD 11) years, and genotypes A/B/C/D/other were present in 20/13/
30/24/2%. The mean serum level of HBV RNA, HBV DNA, qHBsAg,
qHBeAg, and ALT were 6.5 (SD 1.2) log c/mL, 8.1 (SD 1.1) log IU/mL, 4.3
(SD 0.7) log IU/mL, 2.3 (SD 0.9) log IU/mL, and 3.8 (SD 3.4) × ULN,
respectively. In one patient, flRNA was below LLD (28-year-old
female, genotype D). Overall, levels of HBV RNA correlated strongly
with HBV DNA (r = 0.72, p < 0.001), moderately with qHBsAg (r = 0.54,
p < 0.001) and qHBeAg (r = 0.41, p < 0.001), and weakly with ALT (r =
0.22, p < 0.001). Correlations however were HBV genotype dependent
(Figure A), showing strongest correlation with HBV DNA for genotype
A, strongest correlation with qHBsAg for genotype B and C, and a
weak correlation with qHBsAg for genotype D. By multivariable linear
regression, genotype ( p < 0.001) and any BCP and/or PC mutation ( p
< 0.001) were associated with HBV RNA level. The estimated marginal
mean (EMM) for wildtype HBV was 6.8 (SE 0.2) log c/mL, which was
comparable to the level in presence of PC mutation (EMM 6.8 [SE 0.2]
log c/mL, p = 1.00), but higher than HBV RNA level in presence of BCP
mutation, either alone (6.0 [SE 0.2], p = 0.001) or in combination with
PC mutation (6.5 [SE 0.1], p = 0.001). Figure B shows estimated
marginal means for HBV genotypes.

Methods: We analyzed 123 antiHBe+ non treated patients (HBVDNA < 20000 IU/ml and ALT < 2ULN at inclusion and during followup) with 2 valid TE separated with a 3 year interval. 53% female, age
44 ± 11 years, most infected by genotypes A/D. At inclusion, 28% had
HBV-DNA < 2000 IU/ml and HBsAg < 1000 IU/ml; during the followup, 49% remained with HBV-DNA < 2000 IU/ml and 80% had
persistently normal ALT. 23% had steatosis and 4% diabetes. The
influence on TE value of demographic, clinical and virological
variables was analyzed.
Results: Mean basal TE was 5.6 ± 1.6 kPa and at 3 years 5.8 ± 1,8 kPa
( p = 0.24). TE value increased in 63(1.3 ± 1.1 kPa), did not change in 6
and decreased in 54(1.1 ± 0.9 kPa). In 28% the increase was ≥1 kPa.
Comparing patients with decrease in TE (n = 54) and those without
change or increase (n = 69), there were no differences in any of the
analyzed variables. Comparing patients with an increase ≥1 kPa (n =
35) with those with no change or decrease (n = 60), the former had
higher AST levels (27.8 ± 8,9 vs.22.7 ± 6,9; p = 0.054), without differences in the rest of the variables. TE value was ≤6,5 kPa in 73% in the
initial study and in 76% in the second one. Comparing patients with
TE ≤ 6.5 and >6.5 in the second TE, the former had higher basal levels
of HBsAg (3.4 ± 1.0 vs 2.9 ± 1.0 log10 IU/ml, p = 0.03), higher levels of
basal HBV-DNA (2795 ± 5371 vs 836 ± 1862 IU/ml; p = 0.05) and of
highest HBV-DNA during the follow-up (8669 ± 13467 vs 3295 ±
5902; p = 0.03), while those with TE > 6.5 had higher AST levels (29.9
± 9.1 vs. 23.8 ± 9.1; p = 0.027) and BMI (27.9 ± 5.4 vs. 25.5 ± 5.3; p =
0.038). Diabetes was more frequent among those with TE > 6.5 kpa
(10% vs. 2.1%;p = 0.09), as was steatosis (36% vs. 20%; p = 0.08). There
were no differences in sex, age, basal ALT, highest ALT, platelets or
proportion of patients with persistently normal ALTor with HBV-DNA
< 2000 IU/ml.
Conclusions: TE values in patients with CHB antiHBe+ patients no
candidates to antiviral treatment have little variations over a three
years period. Parameters linked to HBV activity seem to have no influence on TE increase. Nevertheless, parameters as AST level and BMI
are related with higher TE values, suggesting that metabolic rather
than virological factors induce fibrosis progression in these patients.
THU-149
Clinical and virological outcomes of hepatitis B virus inactive
carriers and gray zone patients: a comparative analysis using
current EASL and AASLD Guidelines criteria
M.S. Bonacci1, S. Lens1, Z. Mariño1, M.C. Lodoño1, S.P. del Pulgar1,
J. Costa1, J.M. Sanchez-Tapias1, X. Forns1. 1Liver Unit, Hospital Clinic
Barcelona, Barcelona, Spain
E-mail: bonaccimartin@gmail.com

Conclusions: Serum full length HBV RNA levels in HBeAg positive
CHB are independently associated with genotype and presence of
HBV basal core promoter mutation. In addition, correlations of HBV
RNA with other serum markers are genotype dependent. The effect of
these factors should be taken into consideration when studying the
role of HBV RNA in the HBV life cycle and as a biomarker for treatment
response in HBeAg positive CHB.
THU-148
Transient elastography evolution in non treated patients with
chronic hepatitis B (CHB) infection
M.L. González-Diéguez1, M.A. de Jorge1, C. Alvarez-Navascues1,
C. Rodríguez-Escaja1, E. Rubio1, A. Castaño1, V. Cadahia1, M. Varela1,
M. Rodriguez1. 1Hepatology Unit, Hospital Universitario Central de
Asturias, Oviedo, Spain
E-mail: luisagondi@hotmail.com
Background and Aims: TE has shown usefulness in predicting
histological fibrosis in patients with CHB; a TE value <6,5 kPa has
been proposed to exclude significant fibrosis (Papatheodoridis GV,
et al. JVH 2014).
To know TE evolution in patients with antiHBe + CHB not candidates
for treatment
S254

Background and Aims: Distinction between the inactive HBV carrier
(IC) state and progressive chronic hepatitis B may be difficult due to
fluctuations of ALT and HBV-DNA levels which lead to the so-called
“gray zone” [(GZ)HBV-DNA <2.000 IU/mL and minimally elevated
ALT] with uncertain prognosis. The scenario is further complicated by
different definitions of IC state by the EASL and AASLD current
Guidelines. We aimed to assess the natural history of these patients
considering both definitions of IC.
Methods: We analyzed the outcome of a series of chronic HBV
patients fulfilling the AASLD or EASL criteria for IC and GZ visited at
our Liver Unit since 1985. Previously treated or patients with cirrhosis
or other causes of liver disease were excluded
Results: 197 patients were included. Considering the highest ALT
value observed during the first year of follow-up (FU), patients were
separated into four groups (Table). Importantly, 82 (60%) ICs
according to EASL would have been classified as GZs by AASLD.
There were no differences between groups concerning demographic
characteristics. After a median FU of 95 (52–217) months, outcomes
did not differ across groups. Overall, the 10-year probability of at least
one HBV-DNA peak >2.000 UI/mL was 20% and >20.000 IU/mL in 5%.
At the end of FU HBV-DNA was 2.000–20.000 IU/mL [median ALT 27
(23–36 IU)] in around 10% but only two subjects progressed to CHB
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and needed therapy (Table). No patient developed hepatocellular
carcinoma nor significant liver fibrosis [liver stiffness 4.9 kPa (4–5.7)].
The rate of HBsAg loss at 10 years was 20% and not different between
groups. The number of HBV-DNA peaks correlated inversely with the
probability of HBsAg loss (HR = 0.25 [0.1–0.6] p = 0.03).
Classification at baseline
IC EASL

IC AASLD

ALT < 40 IU ALT < 19 IU (F)
Classification at
the end of
follow-up, n (%)
IC EASL
GZ EASL
IC AASLD
GZ AASLD
HBsAg loss
Chronic
hepatitis

(n = 137)
98 (71,5)
16 (11.5)
–
–
23 (17)
–

ALT < 30 IU (M)
(n = 55)
–
–
30 (55)
19 (34.5)
6 (11)
–

GZ EASL
ALT (40 to
80 IU)

(n = 60)

GZ AASLD
ALT 19 to 38
IU (F)
ALT 30 to 60
IU (M)
(n = 142)

38 (63)
8 (14)
–
–
12 (20)
2 (3)

–
–
59 (41.6)
52 (36.6)
29 (20.4)
2 (1.4)

Conclusions: Independently of the criteria used for diagnosis, and
despite relatively frequent peaks of HBV-DNA during FU, ICs and GZ
patients have an excellent long-term prognosis and a relatively high
rate of HBsAg loss. The use of a restrictive IC definition (AASLD
guidelines) does not seem to add a benefit regarding prognosis and
may increase the need for liver biopsies as well as more follow-up visits.
THU-150
Liver histologic spectrum in hepatitis B virus patients co-infected
with the human immunodeficiency virus
R. Sterling1, D.K. Kleiner2, W.S. Abdus3, M. Khalili4, M. Ghany5,
D.K. Wong6, R.T. Chung7, M. Jain8, M. Lisker-Melman9 and Hepatitis B
Research Network – HBV/HIV Cohort Study. 1GastroenterologyHepatology-Nutrition, Virginia Commonwealth University, Richmond;
2
Laboratory of Pathology, National Institutes of Health, Bethesda;
3
Statistics, University of Pittsburgh, Pittsburgh; 4Gastroenterology,
University of California at San Francisco, San Francisco; 5Liver Section,
National Institutes of Health, Bethesda, United States; 6Centre Liver
Disease, University Health Network, Toronto, Canada;
7
Gastroenterology, Massachusetts General Hospital, Boston;
8
Gastroenterology, UT Southwestern, Dallas; 9Gastroenterology,
Washington University School of Medicine, St. Louis, United States
E-mail: mlisker@wustl.edu
Background and Aims: The HBV/HIV Cohort is a prospective study of
the Hepatitis B Research Network (HBRN) working to define the
clinical, virologic, serologic and histologic characteristics of a cohort
of HBV/HIV patients in North America on combination antiretroviral
therapy (cART). We report the histologic spectrum at entry into the
cohort.
Methods: Adult HIV/HBsAg (≥6 months) participants from 8 HBRN
clinical sites were included. Patients with decompensated cirrhosis,
HCC and HCV-RNA were excluded. Liver biopsy (36 months of entry)
was assessed by a central pathology group for inflammation, fibrosis,
steatosis (Ishak and HALT-C scores) and HBcAg and HBsAg staining
and pattern of distribution. Demographic data, diabetes mellitus
(DM), hypertension (HTN), lipodystrophy (LD; stage 0–3), cART, HIV
stage (1–4), alcoholism (AUDIT > 7), liver enzymes, HIV-RNA, CD4,
HBV serology, HBV-DNA and anti-HDV were collected. Those with
and without significant fibrosis (Ishak 3–6) and steatosis (>5%) were
compared.
Results: 124 patients on cART were enrolled: age 48.9, 93% male, 40%
Caucasian, 47% Black, DM 10%, HTN 34%, alcoholism 8% and BMI 26.5.
CD4 567 (38–1395), 25% HIV-RNA detectable, 12% LD, HIV stages 1–4
in 68%, 17%, 6.5%, 7.5% respectively. Mean ALT 35 (range 8–153),
HBeAg positive 55%, and detectable HBV-DNA 43%. Six % were
“Incomplete HBV suppressors” (HBV-DNA with negative HIV-RNA).

Baseline histology was available in 68 participants: significant
periportal and portal fibrosis (score ≥2) 15% and 22% respectively;
bridging fibrosis/cirrhosis 28%; lobular inflammation (score ≥2) in
34%; steatosis 26%, steatohepatitis 9%. 62% and 75% had positive
staining for HBcAg and HBsAg respectively. The % of HBcAg and
HBsAg distribution in hepatocytes (none, <10, 10–50, 51–90, and >90)
was 38, 41, 12, 4 and 4 for HBcAg and 25, 56, 13, 3 and 3 for HBsAg. The
% of HBcAg distribution was nuclear 21, cytoplasmic 12 and mixed 33.
The % HBsAg distribution was inclusion-like 62, granular-cytoplasmic
96, membranous 22. No associations were found between demographic, clinical or laboratory parameters with or without significant
fibrosis. Steatosis was associated with DM (P = 0.07), increased ALT (P
< 0.001) and BMI (P = 0.06). HBcAg staining was associated with
serum HBeAg (OR 17; P < 0.0001) and undetectable HBV-DNA (OR
0.14; P = 0.003). HBsAg staining was only associated with serum
HBeAg (OR 6, P = 0.01)
Conclusions: Marked inflammation and advanced fibrosis are
common despite good HBV and HIV suppression among HBV/HIV
co-infected patients on cART.
THU-151
Validation of the PAGE-B model in Asian chronic hepatitis B
patients receiving entecavir or tenofovir
M.N. Kim1, S.G. Hwang1, K.S. Rim1, B.K. Kim2, J.Y. Park2, D.Y. Kim2,
S.H. Ahn2, K.-H. Han2, S.U. Kim2. 1Department of Internal Medicine,
CHA Bundang Medical Center, CHA University School of Medicine,
Seongnam-si; 2Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, South Korea
E-mail: mina2015@cha.ac.kr
Background and Aims: A new hepatocellular carcinoma (HCC) risk
prediction model, PAGE-B, which includes age, gender, and platelet
count as constituent variables, has recently been proposed in
Caucasian chronic hepatitis B (CHB) patients. We validated the
PAGE-B model and compared its accuracy with that of conventional
risk prediction models in Asian CHB patients.
Methods: A new hepatocellular carcinoma (HCC) risk prediction
model, PAGE-B, which includes age, gender, and platelet count as
constituent variables, has recently been proposed in Caucasian
chronic hepatitis B (CHB) patients. We validated the PAGE-B model
and compared its accuracy with that of conventional risk prediction
models in Asian CHB patients.
Results: A total of 1,092 CHB patients (668 men, 61.2%) were selected
between August 2006 and January 2015. The mean age was 48 years.
During the follow-up period (median, 43.6 months), 36 (3.3%)
patients developed HCC. Older age [hazard ratio (HR) = 1.069], male
gender (HR = 3.054), cirrhosis (HR = 4.306), and a lower platelet count
(HR = 0.991) were independent predictors of HCC development.
PAGE-B showed similar area under receiver operating characteristic
curves (AUROCs) to GAG-HCC and CU-HCC at 3 years (0.777 vs. 0.793
and 0.743, respectively; all P > 0.05) and 5 years (0.799 vs. 0.803 and
0.744, respectively; all P > 0.05), whereas the AUROCs of PAGE-B were
significantly higher than those of REACH-B (0.602 at 3 years and 0.572
at 5 years, P < 0.05). When cirrhosis was incorporated into PAGE-B
(modified PAGE-B), its predictive performance became significantly
higher than that of PAGE-B at 5 years (P < 0.05).
Conclusions: Our study demonstrated that PAGE-B is applicable to
Asian CHB patients and has similar accuracy to conventional risk
prediction models. Further studies are warranted to establish
strategies for HCC surveillance using PAGE-B in CHB patients.
THU-152
Outcome in chronic hepatitis delta: differences between African
and non-African patients
M. Spaan1, I. Carey1, B. Wang1, D. Shang1, M. Horner1, M. Bruce1,
G. Dusheiko1, K. Agarwal1. 1Institute of Liver Studies, King’s College
Hospital, London, United Kingdom
E-mail: mspaan@nhs.net
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Background and Aims: Co-infection with hepatitis delta virus (HDV)
is known to increase the risk of liver failure and the development of
hepatocellular carcinoma (HCC). However, little is known on hepatitis
delta genotypes non–I. We describe in a single centre cohort the
diverse patients with hepatitis delta infection.
Methods: We analysed 154 patients with positive total delta
antibodies. Patients were excluded if follow-up was <6 months (n =
12) or if they had HCV and/or HIV co-infection (n = 12). One-hundred
eighteen patients (mean age 36.02 yr, 51.7% male) were followed-up
for a median period of 4.16 yr (range 0.59–28.08 yr). Demographic
data, stage of liver disease, development of liver complications and
HCC were recorded.
Results: At baseline, 28.8% patients tested positive for anti-HDV IgM
antibodies, 27.1% were positive for HDV RNA and 89% were HBeAg
negative. Median ALT was 40.0 U/l, median bilirubin 10.0 μmol/l.
BEA-scores were low; 67.8% had BEA-A, 28.8% BEA-B and 1.7% BEA-C.
Seventy-four patients (62.7%) were of African origin, predominantly
from Sierra Leone, and 27.1% of patients had cirrhosis at baseline. Of
the cirrhotic patients, fourteen (11.9%) developed hepatic decompensation of which 8 with ascites and 3 with a variceal bleed. Six
(5.1%) developed an HCC, 7 (5.9%) patients received a liver transplant
and 2 (1.7%) patients died of liver related complications. Thirty-two
patients (27.1%) were treated with peg-interferon and 34.4% had a
treatment response (HDV RNA undetectable 6 months post-treatment). HBV genotype E was more prevalent in African patients
(89.6%) while Genotype D was more prevalent in the non-African
group (71%, p < 0.001). Patients of African origin were less likely to
have cirrhosis ( p = 0.012) and although BEA-scores did not significantly differ between the two groups, they developed less hepatic
decompensation with ascites compared to those of non-African
origin ( p = 0.044). Treatment response with peg-interferon was more
likely in patients from Africa (62.5%) versus patients of other origin
(8.3%, p = 0.006).
Conclusions: This single centre cohort of heterogeneous patients
with delta infection demonstrated the diversity between patients of
African and non-African origin confirming less aggressive disease
with favourable response to peg-interferon in African patients.
THU-153
Serum cholinesterase: a predictive biomarker of hepatic reserves
in patients with chronic Hepatitis D
M. Abbas1, Z. Abbas2. 1Medicine, University of Cambridge, Cambridge,
United Kingdom; 2Gastroenterology, Dr. Ziauddin University Hospital,
Karachi, Pakistan
E-mail: ma619@cam.ac.uk
Background and Aims: Serum cholinesterase is an enzyme synthesized by the hepatocytes. Sporadic previous studies have concluded
that serum cholinesterase levels reflect the synthetic function of the
liver. The objective of this study was to determine the performance of
cholinesterase as a predictor of liver function compared to existing
scoring models in patients with Hepatitis D cirrhosis.
Methods: In an observational, cross-sectional, and retrospective
fashion, consecutive patients with hepatitis D cirrhosis were
evaluated. Demographic, clinical and laboratory parameters were
recorded. Receiver operating characteristic (ROC) curves were
constructed for a significant cholinesterase level predicting ascites,
Model for End Stage Liver Disease (MELD) score ≥15 and Child class C.
Results: 211 patients suffering from chronic liver disease due to
hepatitis D were included in this study; 177 were male, median age 41
(16–69 years). 42 patients had ascites and 11 had encephalopathy.
156 (73.9%) were in Child class A, 43 (20.4%) in Child class B and 12
(5.7%) in class C. MELD score of 15 or more was noted in 18 patients.
Cholinesterase levels correlated with the INR, albumin, Child Turgotte
Pugh (CTP) score, MELD, MELD sodium and the AST to platelets ratio
index (APRI) ( p < 0.001 each). Area under ROC for predicting ascites,
MELD ≥ 15, Child class C and APRI > 1.5 were 0.826, 0.909, 0.980, and
0.827 respective ( p < 0.001 each). Cut off values of cholinesterase for
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predicting ascites, MELD ≥ 15 and Child class C were 3812, 2846 and
2011 with a sensitivity of 77%, 89%, and 100% and specificity of 84%,
89%, and 96% respectively.
Conclusions: Serum cholinesterase level shows an excellent correlation with serum albumin, INR and MELD, CTP and APRI scores. We
recommend the incorporation of cholinesterase levels in prognostic
scoring systems. Our results should be validated in other cohorts and
in various etiologies of CLD.

Viral hepatitis: Hepatitis B and D – Clinical
(therapy, new compounds, resistance)
THU-154
Update on safety and efficacy in the REP 401 protocol: REP 2139Mg or REP 2165-Mg used in combination with tenofovir disoproxil
fumarate and pegylated Interferon alpha-2a in treatment naïve
caucasian patients with chronic HBeAg negative HBV infection
M. Bazinet1, V. Pantea2, G. Placinta2, I. Moscalu3, V. Cebotarescu2,
L. Cojuhari2, P. Jimbei4, L. Iarovoi2, V. Smesnoi4, T. Musteata4,
A. Jucov2,3, A. Krawczyk5, A. Vaillant1. 1REPLICOR INC, Montreal,
Canada; 2Department of Infectious Diseases, Nicolae Testemitanu State
University of Medicine and Pharmacy; 3ARENSIA Exploratory Medicine,
Republican Clinical Hospital; 4Toma Ciorbă Infectious Clinical Hospital,
Chisinau, Republic of Moldova; 5Institute for Virology,
Universitätsklinikum Essen, Essen, Germany
E-mail: availlant@replicor.com
Background and Aims: The nucleic acid polymer (NAP) REP 2139
clears serum HBsAg and improves the efficacy of immunotherapy to
establish functional control of chronic HBV infection and HBV/HDV
co-infection. The REP 401 protocol (NCT02565719) is a randomized,
controlled trial assessing the safety and efficacy of REP 2139 and a REP
2139 derivative with improved tissue clearance (REP 2165) in
combination with tenofovir disoproxil fumarate (TDF) and pegylated
interferon alpha-2a ( peg-IFN) in treatment naïve patients with
chronic HBeAg negative HBV infection.
Methods: Twenty six weeks of lead-in TDF (300 mg PO qD) is
followed by randomization (1:1) into experimental and control
groups. The experimental group will receive 48 weeks of TDF
(300 mg PO qD), peg-IFN (180 ug SC qW) and REP 2139-Mg or REP
2165-Mg (1:1, 250 mg IV infusion qW). The control group will receive
48 weeks of TDF + peg-IFN but will crossover to 48 weeks of
experimental therapy in the absence of a 3 log drop in HBsAg after
24 weeks of peg-IFN. Viremia is monitored on the Architect platform.
Results: At the time of abstract submission, 34 of 40 patients have
received ≥12 weeks of treatment after randomization. TDF supressed
serum HBV DNA to ≤10 IU/ml in most patients prior to randomization. Triple combination therapy is well tolerated in all patients.
Except for two patients, serum HBsAg reduction, anti-HBs or serum
transaminase flares were absent in the control group. In the
experimental group, 9/9 patients receiving REP 2139-Mg and 7/9
patients receiving REP 2165-Mg have experienced >1 log reductions
in serum HBsAg. Reductions are >3 log in 7/9 REP 2139 patients and 5/
9 REP 2165 patients where increases in serum anti-HBs are more
pronounced. Otherwise asymptomatic ALT/AST/GGT flares are
observed in most patients in receiving NAPs.
Currently, 10 patients in the control group (TDF + peg-IFN) have
crossed over to receive add-on NAP therapy in the absence of a serum
HBsAg response. Their antiviral responses will be presented.
Conclusions: This REP 401 data update continues to confirm the
tolerability and efficacy of REP 2139 and REP 2165 when used in
combination with peg-IFN and TDF in patients with HBeAg negative
chronic HBV infection. The significant transaminase elevations
observed appear to be therapeutic in nature and suggest that
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NAP-mediated HBsAg clearance substantially improves the efficacy of
peg-IFN in this patient population.
THU-155
Absence of mutations in the HBsAg “a” determinant during REP
2139 therapy validates serum HBsAg reductions observed in the
REP 102 protocol
Z. Usman1,2, H. Mijočevic1́ , H. Karimzadeh1, M. Al-Mahtab3,
M. Bazinet4, D. Frishman2, A. Vaillant4, M. Roggendorf1. 1Institute for
Virology; 2Department of Genome Oriented Bioinformatics,
Wissenschaftszentrum Weihenstephan, Technische Universität
München, Munich, Germany; 3Bangabandhu Sheikh Mujib Medical
University, Dhaka, Bangladesh; 4REPLICOR INC, Montreal, Canada
E-mail: availlant@replicor.com
Background and Aims: Nucleic acid polymers (NAPs) clear HBsAg
from the blood by blocking its release from infected hepatocytes.
In the REP 102 protocol (NCT02646189) monotherapy with the
NAP REP 2139 achieved 2–7 log reductions of serum HBsAg
accompanied by 3–9 log reductions in serum HBV DNA and the
appearance of anti-HBs.
HBsAg is a primary diagnostic tool for HBV infection and its detection
depends on the “a” determinant region (124–147aa). Mutations
within this region may impair detection of HBsAg and allow HBV to
escape vaccine induced immunity or passive immunoglobulin
therapy. Sequence analysis of the “a” determinant region during
REP 2139 therapy in the REP 102 protocol was performed to explore
the potential role of mutations in the HBsAg response observed
during NAP therapy.
Methods: PCR products for direct and deep sequencing were
prepared by single or semi nested PCR of HBsAg region of HBV
DNA. Deep sequencing targeted the major hydrophilic region
(including the “a” determinant) and direct sequencing targeted the
whole S region of HBsAg. Direct sequencing was performed by
Supremerun® and analyzed with Geneious® software. NGS analysis
was performed on Illiumia® data from all 12 REP 102 patients. The
NGS pipeline involved read filtering (Cutadapt), assembly (BWA),
variant calling (GATK) and haplotype reconstruction (QuasiRecomb)
to detect variants within the samples.
Results: Of 12 patients treated (1 gtA, 4 gtD, 7 gtC), 9 responders
(with HBsAg reduction) and 3 non responders (no HBsAg reduction)
were observed. Deep and direct sequencing revealed no mutations
were present in the “a” determinant region during REP 2139 therapy
in all 12 patients. In the 9 responder patients, 18 different mutations
were observed in responders occurring outside the “a “determinant
region and include C76G, L98V, Q101R, Q101K, M103I, L109P, L109Q,
T115N, G119R, R122K, I126S, G145R, F171S, R78Q, P153T, P120T,
V184A and T189I. The G145R mutation was reported with a low
frequency of 6% and disappeared as REP 2139 therapy progressed.
Conclusions: No mutations in the “a” determinant region were
observed during REP 2139 therapy, confirming that HBsAg reductions
observed are not due to the evolution of HBsAg variants undetectable
by standard HBsAg assays. These studies further validate the
important reductions in HBsAg observed during REP 2139 treatment
which has been shown to improve the effect of immunotherapy and
allow the achievement of functional control of HBV infection.
THU-156
Post-entry antiviral effects of nucleic acid polymers against
hepatitis B virus infection in vitro
M. Blanchet1, A. Vaillant1, P. Labonté2. 1REPLICOR INC; 2INRS-IAF,
Montreal, Canada
E-mail: availlant@replicor.com
Background and Aims: Nucleic acid polymers (NAPs) are phosphorothioate oligonucleotide-based compounds which have been previously shown to act in a post-entry fashion to block the release of duck
hepatitis B (DHBV) surface antigen from primary duck hepatocytes
and clear serum surface antigen in vivo in DHBV-infected ducks.

While the clearance of HBV surface antigen (HBsAg) in several proofof-concept clinical trials in patients with chronic HBV and HBV/HDV
infection has closely mirrored the antiviral effects of NAPs in the duck
model in vivo, there has been some debate as to if the post-entry
effects of NAPs observed in DHBV infection are also occurring in HBV
infection. The post-uptake trafficking of phosphorothioate oligonucleotides in cultured primary human hepatocytes and hepatocyte
derived cell lines is known to be altered compared to human
hepatocytes in situ, an issue known to interfere with the pharmacological effects of other oligonucleotide based-drugs such as
antisense oligonucleotides. Previous attempts at treatment or lipidbased transfection of NAPs in in vitro models of HBV infection have
failed to demonstrate any post-entry activity.
Methods: Recently, a novel electroporation-based delivery technique
was developed for NAPs in HepG2.2.15 cells. Concentrations of
HBsAg in the supernatant and in the cell lysate were monitored using
Murex HBsAg Version 3 ELISA kit. HBV mRNA was monitored by
RT-qPCR.
Results: Electroporation of the clinically active NAPs REP 2055 or REP
2139 resulted in only mild alterations of intracellular HBsAg, along
with a more potent, dose dependent decrease in secreted HBsAg in
the supernatant. In addition, intracellular HBV mRNA levels were not
decreased with either NAP. Such effects were not observed in the
absence of a delivery system in HepG2.2.15 cells.
Conclusions: These results demonstrate that intracellular delivery of
NAPs by electroporation resulted in post-entry antiviral effects
against HBV infection in vitro. This antiviral effect of NAPs involves
a post-transcriptional mechanism that interferes mainly with the
release of HBsAg into the supernatant. These results are in agreement
with the published antiviral effects of NAPs in the DHBV model and
confirm that NAPs act in human HBV infection by blocking the release
of HBsAg from infected hepatocytes.
THU-157
Diversity of clinical presentation and virological characteristics of
hepatitis delta in different regions world-wide: results of the
Hepatitis Delta International network
A. Wranke1, S. Hardtke1,2, L.M.P. Borzacov3, R. Parana4, C. Lobato5,
S. Hamid6, E. Ceausu7, G.N. Dalekos8, M. Rizzetto9, A. Turcanu10,
G. Niro11, T. Hayden12, M. Abbas13, P. Ingiliz14, M. Buti15, P. Ferenci16,
T. Vanwolleghem17, A. Motoc7, Z. Abbas18, C. Yurdaydin19,
M.P. Manns1,2, H. Wedemeyer1,2, B.C. Serrano, M. Wöbse, B. Heidrich,
M. Muche, N.K. Gatselis, K. Zachou, A. Smedile, R. Gish, D. Obretin,
R. Stern, E. Ho, P. Michielsen, O.D. Valentina, F. Lubna, R. Fontana.
1
Gastroenterology, Hepatology and Endocrinology, Hannover Medical
School; 2German Centre for Infection Research (DZIF), HepNet StudyHouse, Hannover, Germany; 3Research Center for Tropical Medicine of
Rondônia, CEPEM/SESAU and Federal University of Rondônia, Rondônia;
4
Hepatology Center of the University Hospital Professor Edgar Santos,
Federal University of Bahia, Bahia; 5Hospital das Clínicas do Acre, Rio
Branco, Brazil; 6Department of Hepatogastroenterology, Aga Khan
University, Karachi, Pakistan; 7Infectious Diseases, Victor Babes Clinical
Hospital for Infectious and Tropical Diseases, Bucharest, Romania;
8
Department of Medicine and Research Laboratory of Internal Medicine,
Medical School, University of Thessaly, Larissa, Greece; 9Department of
Internal Medicine – Gastroenterology, University of Torino, Torino, Italy;
10
State University of Medicine and Pharmacy “Nicolae Testemitanu”,
Chisinau, Republic of Moldova; 11Divisione di Gastroenterologia,
Ospedale Generale Regionale “Casa Sollievo della Sofferenza, San
Giovanni Rotondo, Italy; 12Centers for Disease Control and Prevention/
Div of Viral Hepatitis, Atlanta, United States; 13School of Clinical
Medicine, University of Cambridge, Cambridge, United Kingdom;
14
Center for Infectiology Berlin (CIB), Berlin; 15Liver Unit, Valle d’Hebron
(Ciberehd) University Hospital, Barcelona, Germany; 16Department of
Internal Medicine III, Division of Gastroenterology and Hepatology,
Medical University of Vienna, Vienna, Austria; 17Department of
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Gastroenterology and Hepatology, Antwerp University Hospital, Edegem,
Belgium; 18Ziauddin University Hospital Karachi, Karachi, Pakistan;
19
Medical Faculty, Ankara University, Ankara, Turkey
E-mail: wranke.anika@mh-hannover.de
Background and Aims: Chronic delta hepatitis represents a major
global health burden. Clinical features of HDV infection vary largely
between different regions world-wide. Moreover, treatment
approaches may differ and depend on financial resources. However,
factors determining disease progression are poorly defined. The
Hepatitis Delta International network (HDIN) was established in 2011
to establish a comprehensive database to facilitate clinical research
on chronic hepatitis delta.
Methods: The HDIN registry was developed by the HepNet StudyHouse of the German Liver Foundation in collaboration with
researchers from Europe, Asia, North and South America. A structured
eCRF specifically developed for hepatitis delta was implemented. A
central data monitoring process has been established. Currently, 19
centers in 15 countries are participating. We here report data of 1306
patients with ongoing or past HDV infection included until October
1st 2016.
Results: The majority of patients was male (n = 979, 62%) and the
mean age was 36.7 years (range 1–124) including 9% of patients being
younger than 20 years and 18% being older than 50 years. Most
patients were HBeAg-negative (77%) and HDV RNA positive (85%).
Liver cirrhosis was reported in 38% of cases. The overall severity of
HDV infection was confirmed by low platelet counts (<100.000/μl)
and high INR values in one quarter of patients. Previous liver
decompensation was described in 13% of cases. Hepatocellular
carcinoma developed in only 30 patients (2.5%) and 44 patients
(3.6%) underwent liver transplantation. Patients were divided
according to the country of birth into Eastern Mediterranean (EM;
10%), Eastern Europe and Central Asia (EE; 43%), Central and Southern
Europe (CE; 6%), South Asian (SAS, 25%) and South America (SA; 12%).
Clinical liver-related endpoints were reported most frequently in SA
patients (30%) who also had a highest frequency of increased INR
values (70%). In contrast, SAS patients had lowest albumin levels
while CE patients were older. Antiviral therapy was administered to
356 patients (highest treatment uptake in CE patients, lowest in SAS),
including 264 patients being treated with IFNa and 92 patients who
were treated with HBV-Nucs only.
Conclusions: The HDIN registry highlights the diversity of patient
characteristics in different regions world-wide and confirms the
particular severity of hepatitis delta. There is an urgent need for novel
treatment options for HDV infection.
THU-158
A novel mid-scale screening assay to identify compounds with
anti-HDV activity
B. Buchmann1,2, K. Döhner3, T. Schirdewahn2,4, B. Sodeik3,
M. Manns2,4, H. Wedemeyer2,4, S. Ciesek5,6, T. Von Hahn1,2. 1Molecular
Biology, Medizinische Hochschule Hannover; 2Deutsches Zentrum für
Infektionsforschung (DZIF); 3Virology; 4Gastroenterology, Hepatology
and Endocrinology, Medizinische Hochschule Hannover, Hannover;
5
Virology, Universität Essen; 6Deutsches Zentrum für
Infektionsforschung (DZIF), Essen, Germany
E-mail: vonhahn.thomas@mh-hannover.de
Background and Aims: Hepatitis delta virus (HDV) is the smallest
virus known to infect man. Its very small genome encodes for only
one protein without enzymatic function largely precluding classical
antiviral development. Yet, novel treatment approaches are urgently
needed for hepatitis D. We aim to further understand the HDV
replication cycle and identify potential antiviral approaches against
HDV.
Methods: We developed a semi-automated medium-scale screening
assay for drugs against HDV. Therefore, we applied automated
microscopy of 96-well plates and automated image processing with
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the Cell Profiler software. A novel monoclonal anti-delta antigen
antibody was generated and applied for immunofluorescence staining.
Results: Testing innate antivirals showed that interferons alpha-1a
and beta-1a were effective against HDV. To interfere with ribozyme
activity of HDV RNA we tested ribozyme inhibitors. These were highly
toxic without marked anti-HDV activity. A library of 160 kinase
inhibitors covering the human kinome was screened. It was shown
that certain inhibitors against ROCK, CDK, EGFR, Syk, IRAK, and GSK3β decreased HDV infectivity, though specificity was low. For
example, fasudil, approved as a vasodilator in Asia, had an inhibitory
effect on HDV with a selective index of 3.26.
Conclusions: We present a semi-automated medium-size screen for
testing compounds on their anti-HDV efficacy. This way we showed
that targeting human kinases is a possible way that needs further
examination.
THU-159
Viral kinetics in women of child bearing potential with chronic
hepatitis B virus following treatment with tenofovir alafenamide
or tenofovir disoproxil fumarate
C. Pan1, T.-T. Chang2, S.-H. Bae3, M. Brunetto4, C. Coffin5, A. Lau6,
S. Mo6, J.F. Flaherty6, A. Gaggar6, G.M. Subramanian6, M.H. Nguyen7,
S. Gurel8, A. Thompson9, E.J. Gane10. 1New Discovery LLC, New York, NY,
United States; 2National Cheng Kung University Hospital, Tainan,
Taiwan; 3Seoul Saint Mary Hospital, Seoul, South Korea; 4Azienda
Ospedaliero–Universitaria Pisana, Pisa, Italy; 5Calgary Liver Unit,
Cumming School of Medicine, University of Calgary, Calgary, AB, Canada;
6
Gilead Sciences, Inc., Foster City, CA; 7Stanford University, Palo Alto, CA,
United States; 8University of Uludag, Bursa, Turkey; 9St. Vincent’s
Hospital Sydney, Sydney, Australia; 10New Zealand Liver Transplant Unit,
Auckland Clinical Studies, Auckland, New Zealand
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: Suppression of the hepatitis B virus (HBV)
in women of childbearing potential (WOCBP) has important
implications in preventing transmission of HBV from mother to
infant. Prior studies have demonstrated that antiviral therapy that
reduces HBV DNA to <2 × 105 IU/mL at delivery in mothers can
substantially reduce the risk of perinatal transmission. We evaluated the viral kinetics of TAF and TDF in WOCBP participating in 2
Phase 3 trials as a guide to future studies for prevention of motherto-child transmission.
Methods: In two identically-designed double-blind Phase 3 studies
(HBeAg positive and negative patients), 1301 patients (37% female)
were randomized (2:1) to receive TAF 25 mg QD or TDF 300 mg QD.
All patients were required to have HBV DNA > 2×104 IU/mL (Roche
COBAS Taqman) at screening and serum ALT > 2 times AASLD criteria
(30 U/L males and 19 U/L females). WOCBP were defined as
nonmenopausal females 18 years or older without history of
hysterectomy, bilateral oophorectomy, or ovarian failure. For this
subanalysis, patients were stratified by baseline HBV DNA levels (<2 ×
105, 2 × 105 to <1 × 106, 1 × 106 to <1 × 107, 1 × 107 to <1 × 108, and ≥1 ×
108 IU/mL) and the endpoints were virologic suppression to HBV DNA
<29 IU/mL or <2 × 105 IU/mL.
Results: 365 of 479 (76%) female subjects were identified as WOCBP
with 118 (32%) having HBV DNA > 1 × 108 IU/mL at baseline.
Suppression rates were generally similar between TAF and TDF
groups and within viral load strata for HBeAg positive and negative
patients. After 12 weeks of treatment with TAF or TDF, 77% of WOCBP
with baseline HBV DNA <2 × 105 IU/mL had full suppression to <29 IU/
mL compared to 1% of those at the highest baseline viral load (Figure
A). By Week 24, 54% (range: 18% to 95%) of all WOCBP had achieved
complete viral suppression. Of WOCBP with baseline viral load ≥2 ×
105 IU/mL (n = 305), 76%, 89%, and 93% achieved viral load reduction
to <2 × 105 IU/mL by Weeks 4, 8, and 12, respectively (Figure B).
Among patients with the highest viral loads at baseline, rates of HBV
DNA <2 × 105 IU/mL at Weeks 12 and 24 were 88% and 95%,
respectively.
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Conclusions: After 12 weeks of treatment the majority of WOCBP had
HBV DNA to <2 × 105 IU/mL. In women with higher baseline viral
loads, longer treatment duration may be necessary to achieve viral
suppression below recommended thresholds.
THU-160
Prediction of hepatitis B virus reactivation in lymphoma patients
with resolved hepatitis B virus infection who received rituximabcontaining chemotherapy: the roles of antiHBc/antiHBs
quantification
H.-C. Yang1, H.-H. Tsou2, S.-N. Pei3, C.-S. Chang4, J.-H. Chen5, M. Yao6,
S.-J. Lin7, J. Lin8, T.-W. Liu9, P.-J. Chen10, A.-L. Cheng11, C. Hsu11 and
Taiwan Cooperative Oncology Group. 1Internal Medicine, National
Taiwan University Hospital, Taipei; 2Institute of Population Health
Sciences, National Health Research Institutes, Miaoli; 3Kaohsiung
Chang-Gung Memorial Hospital, Kaohsiung; 4Changhua Christian
Hospital, Changhua; 5Tri-Service General Hospital; 6National Taiwan
University Hospital, Taipei; 7Kaohsiung Veterans General Hospital,
Kaohsiung; 8Mackay Memorial Hospital, Taipei; 9National Health
Research Institutes, Miaoli; 10Hepatitis Research Center; 11Oncology,
National Taiwan University Hospital, Taipei, Taiwan
E-mail: hsuchiun@gmail.com
Background and Aims: Prophylactic antiviral therapy was recommended to prevent HBV reactivation for lymphoma patients with
resolved HBV infection who received rituximab-containing chemotherapy. This study sought to identify high-risk patients by measuring
baseline levels of serum anti-HBc and anti-HBs.
Methods: We prospectively followed the HBV DNA levels of 197
lymphoma patients with resolved HBV infection who received
rituximab-CHOP (cyclophosphamide, doxorubicin, vincristine, prednisolone)-based chemotherapy and started antiviral therapy upon
HBV reactivation, defined as a greater than 10-fold increase in HBV
DNA compared with previous nadir levels (www.clinicaltrial.gov
identifier: NCT 00931229). Anti-HBc and anti-HBs levels were
measured by double antigen sandwich immunoassay and enzyme
immunoassay. Receiver operating characteristic curve analysis was
used to determine optimal baseline anti-HBc/anti-HBs levels for
prediction of HBV reactivation.
Results: The median baseline anti-HBc and anti-HBs levels were
4.25 IU/mL (range 0.23–191.86) and 72.3 mIU/mL (range 0–12513.5)
for the 192 patients with enough serum samples for analysis. High
anti-HBc (>=6.41 IU/mL) and low anti-HBs (<56.48 mIU/mL) were
significantly associated with high risk of HBV reactivation (odds ratio
5.42, and 8.87, respectively, p < 0.001). The cumulative incidence of
HBV reactivation at 15 months was 45.8% (95% CI 27.3–64.2) for
patients with both high anti-HBc and low anti-HBs at baseline (36 of
192 patients) and 3.0% – 9.6% in other patients ( p < 0.001). HBV
reactivation, when considered as a time-dependent covariate,
independently predicted inferior overall survival (HR 2.41, 95% C.I.
1.15–5.05, p = 0.02).
Conclusions: Baseline anti-HBc/anti-HBs levels may predict HBV
reactivation. Efficacy of prophylactic antiviral therapy for the longterm clinical outcome should be explored. (supported by grant PH102-PP-11, PH-103-PP-11 from National Health Research Institutes,
Taiwan).

THU-161
The prenylation inhibitor lonafarnib can induce post-treatment
viral clearance in patients with chronic delta hepatitis resulting in
alt normalization and regression of fibrosis
C. Yurdaydin1, R. Idilman1, C. Kalkan1, M.F. Karakaya1, A. Caliskan1,
O. Keskin1, E. Yurdcu1, S.C. Karatayli1, M. Bozdayi1, C. Koh2, T. Heller2,
J. Glenn3. 1Gastroenterology, Ankara University, Ankara, Turkey; 2Liver
Diseases Virology Section, Liver Diseases Branch, NIH/NIDDK, Bethesda;
3
Gastroenterology and Hepatology, Stanford University, San Francisco,
United States
E-mail: onurkeskin81@gmail.com
Background and Aims: CDH is the most severe form of viral hepatitis,
with no adequate therapy. The prenylation inhibitor LNF is the first
investigational agent targeted for hepatitis D virus (HDV). Here we
report the post-treatment clearance and subsequent follow up course
in patients ( pts) who were HDV-RNA positive following treatment
with 12–24 weeks (wks) of LNF.
Methods: 27 pts were analyzed who had detectable end of
treatment HDV-RNA after receiving LNF for 12–24 wks in the LOWR
HDV-1 and LOWR HDV-2 (LOnafarnib With Ritonavir for HDV-1 and 2)
trials, and who were at least 24 wks post-treatment. A post-treatment
ALT flare was defined as elevation of ALT to >2× baseline (BL) level.
Results: Pts came from multiple LNF treatment cohorts: LNF 200 mg
bid, 12 wks; LNF 300 mg bid, 12 wks; LNF 100 mg bid + RTV 50 mg
bid, 12 wks; LNF 75 mg bid + RTV 100 mg bid, 12 wks, followed by
addition of pegylated interferon alfa, 12 wks; LNF 50 mg bid + RTV
100 mg bid, 24 wks. Following treatment, 5 of 27 (18.5%) pts
experienced post-treatment ALT flares (median ALT 190 U/mL,
range 110–1355 U/mL), resulting in ALT normalization and HDVRNA negativity within 12–24 wks. In all 5 pts, HDV-RNA had declined
rapidly during LNF treatment, followed by gradual rises on-therapy to
near BL levels, associated with decreased LNF exposure (due to
dose reductions or excessive GI side effects). HBV DNA levels
increased in all 5 pts by at least 3 logs (none had received
concomitant nucleotide analog treatment). Post-flare HBV DNA
levels were suppressed in all 5 pts (<1000 IU/mL) and undetectable
in 2 pts. HBsAg in one patient decreased from 3900 IU/mL to <10 IU/
mL. Two pts with intermittent low level HDV-RNA (BLOQ) post-ALT
flare were retreated with 24 wks low dose LNF (LNF50 mg BID + RTV).
HDV-RNA PCR-negativity was achieved soon after restarting treatment, and has remained so to date >12 wks post ending retreatment.
Fibrosis grade decreased compared to BL from 4 to 3, 2 to 0 and 6 to 4,
respectively, in the 3 pts rebiopsied 6–18 months following initial
ALT normalization and HDV-RNA negativity.
Conclusions: LNF can induce therapeutic post-treatment immunological flares—a phenomenon heretofore not described in CDH—and
thereby dramatically alter the natural history of untreated CDH. Thus,
at least two pathways for achieving HDV negativity with LNF therapy
exist: LNF-induced progressive suppression to HDV negativity ontreatment, and LNF-induced post-treatment anti-HDV therapeutic
flares (described here).
THU-162
On-treatment decline in HBeAg level at week 24 predicts for
HBeAg seroconversion during long-term tenofovir therapy for
HBeAg-positive CHB
D. Wong1,2, M. Littlejohn2, L. Yuen2, K. Jackson2, H. Mason2,
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Background and Aims: HBeAg seroconversion (SC) is an accepted
treatment endpoint for HBeAg-positive CHB. However, HBeAg SC is
uncommon and for many patients, treatment is long-term.
Biomarkers that predict HBeAg SC would be clinically useful to
individualize patient management. HBeAg levels have previously
been associated with likelihood of HBeAg SC in the setting of
peginterferon-α monotherapy. The aim of this study was to evaluate
the clinical utility of HBeAg levels for predicting HBeAg SC in the
setting of long-term tenofovir therapy.
Methods: Study GS-US-174-0103 was a large phase III randomised
controlled trial of tenofovir disoproxil fumarate (TDF) vs. adefovir
dipivoxil (ADV) for 48 weeks, followed by long-term open-label TDF
therapy. Overall, 266 patients of genotypes (Gt) A-F were enrolled.
HBeAg SC was observed in 45% of patients by week 192, with a
median time to HBeAg SC of 64 weeks [IQR:36–108]. We analysed
available serum samples from all patients for quantitative HBeAg
levels at baseline (n = 235) and week 24 (n = 214) of treatment using
the Roche Elecsys platform (Roche Diagnostics, Germany). Statistical
analyses were performed using Stata v14.2 (College Station, USA),
comparing patients who achieved HBeAg SC by week 192 against
those who did not. The Youden index was used to calculate the
optimal HBeAg cut-off to predict for HBeAg seroconversion.
Results: HBeAg SC was associated with older age (37.5 years vs. 31.1
years, p < 0.001), Gt A infection (Gt A: 76.7% vs. Gt non-A 36.3%, p <
0.001), and higher Knodell necroinflammatory grade (2 [2–3] vs. 3
[3–3], p = 0.04). Baseline HBeAg, HBV DNA, HBsAg, and ALT levels
were not associated with HBeAg SC. However, there was an
association between on-treatment decline of HBeAg level and
HBeAg SC (W24 HBeAg decline: SC = 1.63 log10 PE IU/mL vs. non-SC
= 0.90 log10 PE IU/mL, p = 0.0012). HBeAg decline at W24 was
independently associated with HBeAg SC (HR 1.52, p < 0.001, Cox
proportional hazards model adjusting for age and HBV Gt). The
optimal threshold for predicting HBeAg SC was 2.2 log10 PE IU/mL
decline at W24 [74% (37/50) vs. 35% (53/150), p < 0.001].
Conclusions: On-treatment decline of HBeAg levels predicted HBeAg
SC in HBeAg-positive CHB patients treated with long-term TDF.
HBeAg levels are a novel biomarker for predicting outcomes of TDF
therapy, and may be used to individualize prediction of HBeAg SC.
THU-163
On-treatment ALT flares are associated with HBsAg loss in
genotype A chronic hepatitis B-infected patients treated with
nucleotide analogue therapy
D. Wong1,2, R. Walsh2, R. Hammond2, L. Yuen2, P. Revill2, A. Gaggar3,
M. Subramanian3, K. Kitrinos3, S. Locarnini2, A. Thompson1.
1
Department of Gastroenterology, St Vincent’s Hospital; 2Molecular
Research & Development, Victorian Infectious Diseases Reference
Laboratory, Melbourne, Australia; 3Gilead Sciences, Foster City,
United States
E-mail: darren.wong@svha.org.au
Background and Aims: HBsAg loss is the functional cure endpoint
for chronic hepatitis B (CHB), but is seen infrequently. In the context
of treatment, HBsAg loss is most common in genotype (Gt) A hepatitis
B (HBV). HBsAg loss has also been associated with ALT flares in natural
history studies and during peginterferon-α therapy. ALT flares during
nucleot(s)ide therapy (NA) for HBV have not been well studied. The
aim of this study was to evaluate the association between ALT flares
and HBsAg loss in Gt A patients treated with long-term NA.
Methods: Study GS-US-174-0103 was a large phase III randomised
controlled trial of tenofovir (TDF) vs. adefovir (ADV) for 48 weeks,
followed by long-term open-label TDF. This analysis included only Gt
A patients treated for ≥48 weeks. HBsAg response at W384 was
recorded as complete (HBsAg loss), partial (≥1 log decline HBsAg), or
non-response (<1 log decline). ALT flare was defined as ALT > 2× ULN
(Male: 30 IU/L; Female: 19 IU/L) or ALT > 2× baseline.
Results: 54 Gt A patients received ≥48 weeks of NA therapy (TDF = 37,
ADV-TDF = 17). 16 (30%) subjects achieved HBsAg loss by W384
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(median time to HBsAg loss 102 weeks, [IQR: 64–156]), 8 (15%)
achieved HBsAg reduction > 1 log and 30 (56%) patients were nonresponders. 22 (41%) subjects experienced an on-treatment ALT flare
(median time to flare 36 weeks [IQR: 8–48]). The median ALT level at
the time of flare was 176 [IQR: 97–457] IU/L. As compared to nonresponders, ALT flares were more common in subjects who achieved
HBsAg loss or partial HBsAg response vs HBsAg non-responders (56%
and 88% vs 20%, p = 0.021,0.001). There was a significant delay
between the time of ALT flare and HBsAg loss (median time from ALT
flare to HBsAg loss = 56 weeks [IQR: 40–80 weeks]. Two temporal
patterns of flare were seen: 1) TDF treated – flares <W24 (n = 5); 2)
ADV-TDF treated – flares ≥W40 associated with persistent viraemia
(n = 4). HBsAg loss was achieved by 7 patients without a flare.
Conclusions: ALT flares during NA therapy occur and are associated
with HBsAg decline and HBsAg loss in Gt A CHB patients. The
significant lag time between ALT flare and HBsAg loss means that
studies exploring immunotherapy to achieve HBsAg loss will require
extended follow-up periods.
THU-164
Superior suppression of hepatitis B virus DNA and antigen levels
in a chimeric mouse model when BB-103, a DNA-Directed RNA
interference agent, is coupled with standard of care drugs
T. Mao1, K. Zhang1, C. Kloth1, P. Roelvink1, D. Suhy1. 1Benitec Biopharma,
Hayward, United States
E-mail: dsuhy@benitec.com
Background and Aims: Designed to be administered once at
treatment onset, BB-103 is a recombinant AAV8 vector designed to
treat chronic HBV infection using RNAi. BB-103 uses hepatocyte
transcriptional machinery to drive the steady state expression of
three shRNAs, each embedded within a miRNA backbone, to
simultaneously target three well-conserved sequences in the Core,
S-antigen and X protein regions on the HBV viral RNAs. Equivalent
doses of BB-101 and BB-102 result in correspondingly low and
medium expression levels of similar anti-HBV shRNAs.
Methods: PXB mice have chimeric livers comprised of at least 70%
human hepatocytes allowing infection of these animals with HBV.
Animals were dosed singly with either BB-101, BB-102 or BB-103 at
the start of treatment or in combination with Peginterferon Alfa-2a
(PegIFN) twice weekly for the 90-day study, or daily with Entacavir
(ENT). Anti-HBV activity was assessed by weekly measurements of
serum HBV DNA copy numbers, serum HBsAg and HBeAg levels.
Results: A single administration of BB-103 resulted in a 1.98 log drop
of serum HBV DNA over 70 days as compared to untreated PXB mice.
BB-101 and BB-102 resulted in a 0.83 log drop or 1.65 log drop of
serum HBV DNA across the same time frame. Treatment with either
PegIFN or ENT alone resulted in a 2.21 and 2.41 log drop of HBV
serum titers respectively. When BB-103 was combined with PegIFN,
serum HBV DNA dropped by 2.85 logs. Furthermore, a single
administration of BB-101 with daily ENT treatments resulted in a
3.43 log drop at Day 56. Even more remarkable, when combined with
daily ENT, a single treatment of BB-102 or BB-103 reduced HBV DNA
levels well below the lower limit of quantification of the assay at Day
70, representing a greater than 3.72 log drop. Although ENT
treatment through Day 56 modestly reduced HBsAg (0.39 logs), a
single treatment of BB-103 resulted in a robust 2.05 log reduction of
HBsAg and a 2.07 log reduction when BB-103 was co-administered
with ENT. Likewise, HBeAg levels dropped 1.71 logs following BB-103
monotherapy or when BB-103 was administered in combination
with ENT.
Conclusions: In a chimeric mouse model, we show significantly
enhanced anti-viral activity by combining PegIFN or a NUC inhibitor
with a ddRNAi therapeutic specific for HBV. Using just two
compounds for treatment, comprised of a single administration of a
ddRNAi compound plus daily ENT, we reduced extracellular HBV DNA
measurements near or beyond a 4 log drop along while achieving a
corresponding 2 log drop in HBsAg.
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Sequential combination therapy with IFN, rhIL-2 and therapeutic
vaccine enhanced HBsAg loss in entecavir-suppressed CHB
patients (the Endeavor study): an interim analysis
D. Wu1, M. Han1, Y. Chen2, X. Chen3, Q. Xia4, C. Zhu5, Q. Xie6, J. Jiang7,
L. Wei8, D. Tan9, X. Dou10, Y. Yu11, J. Hou12, Q. Ning1. 1Department and
Institute of Infectious Disease, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan; 2Department of
Infectious Disease, The First Affiliated Hospital of Wenzhou Medical
University, Wenzhou; 3Beijing You’an Hospital,Capital Medical
University, Beijing; 4State Key Laboratory for Diagnosis and Treatment of
Infectious Diseases, The First Affiliated Hospital, School of Medicine,
Zhejiang University, Hangzhou; 5Department of Infectious Disease,
Anhui Provincial Hospital, Anhui Medical University, Hefei; 6Department
of Infectious Diseases, Shanghai Ruijin Hospital, Jiaotong University
School of Medicine, Shanghai; 7Liver Research Center, First Affiliated
Hospital of Fujian Medical University, Fuzhou; 8Department of
Hepatology, Peking University People’s Hospital, Beijing; 9Department of
Infectious Diseases, Xiangya Hospital, Central South University,
Changsha; 10Department of Infectious Disease, Shengjing Hospital of
China Medical University, Shenyang; 11Department of Infectious
Diseases, Peking University First Hospital, Beijing; 12Department of
Infectious Diseases, Nanfang Hospital, Southern Medical University,
Guangzhou, China
E-mail: tj_hu@126.com
Background and Aims: Hepatitis B s antigen (HBsAg) loss represents
the optimal end-point of treatment in chronic hepatitis B (CHB)
patients and a “functional cure” of HBV. However, this event is rarely
achievable with the available anti-HBV agents via monotherapy. Aim
of this study was to assess whether sequential combination therapy
with interferon (IFN), recombinant human IL-2 (rhIL-2) and therapeutic vaccine immunotherapy may induce HBsAg loss in patients
treated with long-term entecavir (ETV).
Methods: 94 HBeAg positive CHB patients who had received ETV for
1–5 years, with hepatitis B e antigen (HBeAg) loss and HBV DNA ≤
1000 copies/ml, were randomized 1:1:1 to receive ETV (0.5 mg/day,
oral) for 48 weeks (Group I) or conventional IFN-α-2b (600 wIU every
other day, subcutaneous) for 48 weeks (Group II) or IFN-α-2b for 48
weeks in combination with rhIL-2 (25 wIU every other day,
subcutaneous) for 12 weeks plus vaccine (60 ug/month, intramuscular) for 48 weeks (Group III). All patients were followed until week
96. The primary endpoint was HBsAg loss at week 48 (ClinicalTrials.
gov: NCT02360592).
Results: 94 patients were randomised; 93 received ≧ 1 study drug
dose. One patient who were HBeAg-positive at baseline was excluded
from the modified intention-to-treat population (group I, n = 26;
group II, n = 33; group III, n = 33). At week 48, 9.09% of subjects in
group III had HBsAg loss compared with 3.03% of subjects in group II
and 3.85% of subjects in group I. Mean HBsAg decline from baseline to
week 48 was signiﬁcantly greater in group III (0.85 log 10 IU/mL) and
group II (0.74 log 10 IU/mL) than in groups I (0.14 log 10 IU/mL,
respectively, P < 0.05 for all comparisons vs group I). Among the
patients with 100 IU/ml.

Conclusions: It is suggested for HBeAg positive patients who achieve
virological suppression and HBeAg loss with lower serum HBsAg
level by long-term ETV treatment, sequential combination therapy
with immunomodulators may enhance HBsAg loss. It should be
validated in future studies.
THU-166
Genetic variations in PD-1 and STAT4 genes do not predict offtreatment functional cure in IFN treated genotype D, HBeAgnegative patients with chronic hepatitis B
E. Galmozzi1, F. Facchetti1, G. Grossi1, A. Loglio1, M. Colombo2,
P. Lampertico1. 1Division of Gastroenterology and Hepatology,
Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Università
degli Studi di Milano, Milan; 2Center for Translational Hepatology
Research, IRCCS Humanitas Hospital and University, Rozzano, Italy
E-mail: pietro.lampertico@unimi.it
Background and Aims: Single-nucleotide polymorphisms (SNPs)
located in the programmed cell death-1 (PD-1) 3″ untranslated region
(rs10204525) and in the third intron of the STAT4 gene (rs7574865)
were associated with hepatitis B virus (HBV) infection. Aim of the
study was to explore whether these SNPs could improve the
predictive power of other genetic signatures such as IFNL4 variants
on response to interferon (IFN)-based treatment in genotype D
HBeAg-negative chronic hepatitis B (CHB) patients.
Methods: 126 HBeAg-negative CHB patients with compensated
disease (age 46 years, 82% males, 90% genotype D, HBV-DNA
6.2 log10 cp/ml, ALT 132 IU/L, 40% with cirrhosis) that received
pegylated-IFN alfa for 22 (6–48) months and followed for 11 (1–23)
years were studied. Genomic DNA extracted from whole blood was
tested by either TaqMan SNP Genotyping Assays (PD1, STAT4) and
Sanger sequencing (IFNL4). The primary endpoint of the study was
sustained off-therapy functional cure, i.e. HBsAg loss ± anti-HBs.
Results: The genotype distribution in the 126 patients was as follows:
GG in 106 (84%), GA in 19 (15.2%) and AA in 1 (0.8%) for PD-1
rs10204525 (MAF 0.08) and GG in 85 (68%), GT in 37 (29%) and TT in 4
(3%) for STAT4 rs7574865 (MAF 0.18). The corresponding features for
the two IFNL4 variants were TT/TT in 62 (49%), TT/ΔG in 51 (40%) and
ΔG/ΔG in 13 (11%) for rs368234815 (MAF 0.31) and CC in 107 (85%), CT
in 18 (14.2%) and TT in 1 (0.8%) for rs117648444 (MAF 0.08). All
genotypes analyzed were in Hardy-Weinberg equilibrium ( p value
>0.05). Twenty-eight patients (22%) ultimately cleared HBsAg [PL1]
with a 15-year cumulative probability of 30%. In univariate analysis,
PD-1 and STAT4 genotypes did not predict the 15-year cumulative
incidence of HBsAg loss (dominant model, rs10204525, HR = 0.89, 95%
CI = 0.31–2.6, p = 0.838; rs7574865, HR = 1.13, 95%CI = 0.52–2.50, p =
0.745). At multivariate analysis including also all the canonical
pretreatment predictors of response (age, gender, cirrhosis, ALT,
HBV-DNA and HBV genotype), the only independent baseline
predictors of HBsAg seroclearance were the combined IFNL4
rs368234815 and rs117648444 genotypes (HR = 3.95, 95%CI 1.4–
11.4, p = 0.011) and the pretreatment serum HBV-DNA levels (HR =
0.62, 95%CI 0.44–0.88, p = 0.007).
Conclusions: The PD-1 rs10204525 and STAT4 rs7574865 variants do
not further improve the predictive power of IFNL4 variants on IFNinduced functional cure in the setting of genotype D HBeAg-negative
CHB patients.
THU-167
Hepatitis B virus basal core promotor variants become selected in
serum hepatitis B virus DNA but not in hepatitis B virus RNA
genome in patients responding to treatment with peginterferonalfa 2a (PEG-IFNα)
M. Grossmann1, D. Deichsel1, V. Pavlovic2, H. He2, C. Wat2, C. Hahn1,
T. Berg1, F. Van Boemmel1. 1Gastroenterology and Rheumathology,
Section of Hepatology, University of Leipzig, Leipzig, Germany; 2Roche
Products Ltd., Welwyn, United Kingdom
E-mail: florian.vanboemmel@medizin.uni-leipzig.de
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Background and Aims: The presence of pre-core (PC) and basal core
promotor (BCP) mutant Hepatitis B virus (HBV) was shown to
correlate with the chance of HBeAg seroconversion (SC) during
treatment with PEG-IFNα. We have investigated whether selection of
BCP/PC stop variants on either HBV DNA or HBV RNA basis during
treatment with PEG-IFNα increases the association of these variants
with response.
Methods: 39 patients with chronic HBV infection (HBV genotypes A,
B, C, D in 2, 11, 21 and 5 patients), including 14 HBeAg positive (+) with
and 17 without subsequent HBeAg (SC) until week 24 after treatment
who received 180 μg subcutaneous PEG-IFNα for 48 weeks in a
prospective randomized trial (WV16241) were retrospectively analyzed. Serum samples and clinical data were provided by Roche. In
serum samples derived from baseline (BL), weeks 12, 24, 48 and 72
HBeAg, HBsAg, HBV DNA and HBV RNA were quantified. BCP (A1762T/
G1764A) and PC stop (G1796A) variants and were analyzed by direct
sequencing of the HBV genome (nt1690–2337) on HBV DNA and HBV
RNA basis at every time point when HBV DNA or HBV RNA levels
where >1,000 copies/mL.
Results: At BL, BCP variants were present on HBV DNA in 4 patients
with HBeAg SC and in 4 without HBeAg SC. PC stop variants were
found in 9 patients with and in 2 patients without HBeAg SC,
respectively. On HBV RNA basis, BCP variants were present in 2
patients with and 2 patients without HBeAg SC. PC stop variants were
present in 2 patients with and in 1 patient without HBeAg SC. Five
and two patients showed deletions within the BCP on HBV RNA and
HBV DNA basis. During treatment, 7 patients (50%) with HBeAg SC
newly developed BCP variants on HBV DNA basis after a mean
duration of 42.9 ± 25.0 (range, 12–72) weeks. In contrast, only 1
patient without HBeAg SC developed BCP variants ( p = 0.005).
Further, 4 patients with and 6 without HBeAg SC newly developed
a PC stop on HBV DNA basis. On HBV RNA basis, 3 of 14 patients with
and 2 of 17 patients without HBeAg SC newly developed BCP variants
and 3 of 14 patients with and 2 of 17 patients without HBeAg SC
developed a PC stop, which leads to a stop mutation.
Conclusions: Our findings suggest that during treatment with PEGIFNα, BCP variants within HBV DNA become newly selected in HBeAg
(+) patients with subsequent HBeAg SC. The fewer genomic changes
in the corresponding HBV RNA sequences may point to a post
transcriptional selection of these variants. The potential of ontreatment BCP detection as a response marker needs to be
investigated in larger cohorts.
THU-168
HBsAg loss during treatment with nucleo(s)tide analogues is
preceded by changes of the composition of the hepatitis B virus
surface antigen (HBsAg)
M. Grossmann1, T. Schott1, C. Felkel1, S. Boehm2, D. Glebe3, T. Berg1,
F. Van Bömmel4. 1Gastroenterology and Rheumathology, Section of
Hepatology, University of Leipzig, Leipzig; 2Max von PettenkoferInstitute for Hygiene and Clinical Microbiology, Ludwig MaximiliansUniversity, Munich; 3Virology, Justus-Liebig-University, Giessen;
4
Gastroenterology and Rheumathology, Section of Hepatology,
University of Leipzig, Leipzig, Germany
E-mail: florian.vanboemmel@medizin.uni-leipzig.de
Background and Aims: HBsAg loss or seroconversion (SC) during
treatment with NA is considered a functional cure and it is usually
preceded by a decrease in serum HBsAg levels. HBsAg consists of the
components large (L), middle (M) and small (S) HBs. We have
investigated whether the composition of HBsAg in serum is
associated with HBsAg SC during NA treatment.
Methods: 43 HBeAg positive patients with HBV mono infection (33
male, mean age 46.7 ± 13.4 (19–70) years) receiving NA treatment for
a mean duration of 34.9 ± 14.8 (9–78) months were retrospectively
analyzed. Inclusion criteria were virologic response to treatment,
minimal treatment duration of 3 years (unless HBsAg loss was
achieved) and at least 6 serum samples covering the observation
S262

time. Our cohort included 11 HBeAg positive patients achieving
HBeAg SC and HBsAg SC (e-/s-), 8 HBeAg positive patients achieving
HBeAg SC (e-/s+), and 24 HBeAg positive patients without serologic
response (e+/s+) matched by age and HBsAg levels. HBsAg components were quantified using a semi-automatic validated ELISA with
well-defined monoclonal antibodies for L- (LOD = 0.03 ng/mL) and
MHBs (LOD = 0.47 ng/mL) as well as polyclonal antibodies for SHBs/
total HBsAg (LOD = 0.08 ng/mL; HBsAg 6.0, Enzgnost, Siemens).
Results: Before NA treatment, mean total HBsAg levels were 4.3 ± 1,
4.2 ± 1 and 4.4 ± 1 log10 ng/mL, respectively ( p = n.s.) in the three
groups. Mean ratios of L-, M- and SHBs showed no significant
difference across the e+/s+; (6.6%, 4.9%, 88.5%), the e-/s+ (6.6%, 3.8%,
89.6%) and e-/s- groups (5.9%, 3.0%, 91.1%; p = n.s.). During treatment,
HBV DNA decreased similarly in all groups and was undetectable after
a mean of 20 ± 11 months. Patients with e+/s+ and with e-/s+ showed
no significant changes in total HBsAg levels and in HBsAg components
during treatment. However, in the e-/s- group, mean HBsAg levels
declined by months 3,12, 24 and 36 to 4.1, 3.6, 2.8 and 2.1 log10 ng/mL
and also mean L- and MHBs ratios decreased continuously and
became undetectable 4.6 ± 3 and 13 ± 10 months before total HBsAg
loss, respectively. In contrast, none from the e-/s+ or the e+/s+ cohorts
lost L- or MHBs over a mean of 36.3 ± 15.4 (range, 7–76).
Conclusions: We could show for the first time that decrease of LHBs
and MHBs preceds total HBsAg loss during treatment with NAs. Our
findings need to be confirmed in larger cohorts and the underlying
mechanism of changes in HBsAg composition during the development of functional cure of HBV infections needs to be researched.
THU-169
Absolute quantification of intrahepatic hepatitis B virus
covalently-closed-circular DNA by droplet digital PCR technology
G.P. Caviglia1, M.L. Abate1, A. Olivero1, C. Rosso1, A. Ciancio1,
E. Bugianesi1, G.M. Saracco2, A. Smedile1. 1Department of Medical
Sciences; 2Department of Oncology, University of Turin, Turin, Italy
E-mail: caviglia.giampi@libero.it
Background and Aims: Novel antiviral strategies for chronic
hepatitis B virus (HBV) treatment are under development in order
to achieve not only viral suppression but covalently-closed-circular
DNA (cccDNA) elimination. Therefore, a sensitive quantification of
intrahepatic cccDNA is becoming crucial. Our aim was to develop a
new assay for cccDNA absolute quantification using droplet digital
PCR (ddPCR) technology.
Methods: Plasmid AM-12 containing the whole HBV genome and
DNA extracts from HBsAg-positive and -negative liver specimens
were used for assay characterization. Intrahepatic total DNA was
isolated by phenol/chloroform method. DNA concentration and
quality were assessed by NanoDrop ND1000 (NanoDrop
Technologies). For cccDNA quantification, plasmid-safe ATP dependent DNase (Epicentre) was added to digest linear single- and doublestrand DNA. Digested samples were further purified by phenol/
chloroform. Specific primers and FAM-labeled probe flanking HBV
DNA gap region were used for cccDNA quantification. All intrahepatic
cccDNAvalues were normalized for cellular DNA content using RPP30
probe assay (BioRad) and reported as cccDNA copies/cell.
Results: A 10-fold dilution of plasmid AM12 was used to test linearity
(105–100 copies/ddPCR reaction, R2 = 0.9998, p < 0.0001) and concordance correlation coefficient between expected and observed
values (rc = 0.9953, 95%CI 0.9927–0.9970). Reproducibility was
assessed by intra-and inter-run tests using 2 different cccDNApositive DNA extracts. Average coefficient of variation (CV) was 8.29%
and 7.92% for intra-run and inter-run test, respectively. To test cccDNA
recovery, quantification of cccDNA was performed on digested and
undigested paired samples and average cccDNA copies/ddPCR
reaction was 153 ± 23 vs. 434 ± 36, respectively (recovery = 35%; p <
0.0001). Probit regression analysis was performed to determine
lower limit of quantification (LLoQ) and detection (LLoD) using 10
replicates of a serially diluted cccDNA-positive sample. LLoQ was
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1.1 × 10−4 copies/cell equal to 2.4 copies/ddPCR reaction whereas
LLoD was 3.4 × 10−5 copies/cell equal to 0.8 copies/reaction.
Conclusions: Our ddPCR-based cccDNA quantitation system is a
sensitive and accurate method for intrahepatic cccDNA measurement
and could be suitable for monitoring patients with chronic HBV
infection during antiviral treatment.
THU-170
A potent clinical stage Smac mimetic antagonizes cellular
inhibitors of apoptosis and promotes hepatitis B virus
clearance in vivo
G. Ebert1, C. Allison1, S. Preston1, J. Cooney1, J. Silke1, M. Pellegrini1.
1
Walter and Eliza Hall Institute, Parkville, Australia
E-mail: ebert@wehi.edu.au
Background and Aims: Cellular inhibitor of apoptosis proteins
(cIAPs) are critically required for the activation of NFkappa-B and the
promotion of cell survival downstream of TNF receptor engagement.
Drug or genetic targeting of cIAPs results in programmed cell death
downstream of death receptor signalling. Smacs/Diablo are mitochondrial derived pro-apoptotic proteins that bind to cIAPs and
antagonise their function. Small molecule drug inhibitors of IAPs
(Smac mimetics) were developed to promote immune/TNF mediated
killing of cancer cells. We hypothesized that by using Smac mimetics
we could promote immune mediated killing of hepatitis B virus (HBV)
infected hepatocytes and eliminate infection.
Methods: We antagonized cIAPs through gene targeting and by using
a clinical stage IAP antagonist in a preclinical mouse model of chronic
HBV infection. We examined effects on HBV infection markers in the
blood and liver cells.
Results: Loss of cIAPs in gene-targeted animals promoted a rapid
control of infection such that serum HBV-DNA was undetectable
within 2–3 weeks. Importantly, animals treated with Smac mimetic
showed a functional cure of chronic HBV infection with undetectable
serum HBV-DNA and HBs antigen and the appearance of anti-HBs
antibody within 6 weeks of treatment. The treatment preferentially
caused the death of HBV infected hepatocytes in vivo. Additionally,
Smac mimetics enhanced the efficacy of clinical nucleoside analogues
in promoting viral clearance.
Conclusions: cIAPs are central regulators of host responses to HBV,
they are critical determinants of infectious outcomes and antagonizing their function by a Smac mimetic can promote the clearance of
HBV infection in vivo.
THU-171
In vivo pharmacodynamics of GS-5801, a liver targeted prodrug of
a lysine demethylase 5 inhibitor with antiviral activity against
hepatitis B virus
S.A. Gilmore1, C.A. Snyder1, R. Dick1, M. Matles1, D. Tam1, C.H. Tay1,
J. Farand1, E. Paoli1, W.E. Delaney1, B. Feierbach1, G.T. Notte1. 1Gilead
Sciences, Foster City, United States
E-mail: sarah.gilmore@gilead.com
Background and Aims: GS-5801 is a liver-targeted prodrug of GS080, a small molecule inhibitor of lysine demethylase 5 (KDM5) that
is currently in phase 1 studies for the treatment of chronic hepatitis B
(CHB). KDM5 is an epigenetic “eraser” that demethylates di- and trimethylated lysine 4 on histone 3 (H3K4me3). Inhibition of KDM5
results in a global increase in H3K4me3 on chromatin and
suppression of HBV RNA, DNA, and antigens in primary human
hepatocytes. Here we characterized the pharmacodynamic (PD) and
pharmacokinetic (PK) properties of GS-5801 in cynomolgus
monkeys.
Methods: Male cynomolgus monkeys were dosed orally with GS5801 once a day for 7 days at 0, 0.03, 0.1, 0.3, 1, 3, or 10 mg/kg (n = 2–6
animals per dose group). Three monkeys from the 3 mg/kg group
were monitored through a 7-day recovery phase after dosing. For PD
analyses, histones were extracted from liver and PBMCs 24 hours after
the final dose or during recovery to assess the ratio of H3K4me3:total

histone 3 (H3) by ELISA. For PK analyses, levels of GS-5801 and GS080 were measured by mass spectrometry in liver and plasma.
Results: After 7 days of dosing, H3K4me3:H3 ratios in monkey liver
increased dose-dependently in the 0.03 to 1 mg/kg/day dose groups
(from 1.6- to 3.7-fold above vehicle) after which H3K4me3:H3 ratios
reached saturation between the 1 to 10 mg/kg/day dose groups (3.7to 4.1-fold above vehicle). In PBMCs, H3K4me3:H3 ratios increased
dose-dependently in all groups (1.2- to 3.4-fold above vehicle for
0.03–10 mg/kg/day groups). H3K4me3:H3 ratio increases after GS5801 treatment for 7 days were greater in the liver compared to
PBMCs for the 0.03 to 3 mg/kg dose groups, consistent with higher
levels of GS-080 in liver compared to plasma. After 7 days of recovery
(3 mg/kg/day group), H3K4me3:H3 ratios decreased to near baseline
levels in liver (4.1-fold to 1.4-fold above vehicle) and PBMCs (3.2-fold
to 1.7-fold above vehicle).
Conclusions: GS-5801 elicits a dose-dependent increase in
H3K4me3:H3 ratios in monkey liver and PBMCs that reverts back to
near baseline levels after a 7-day recovery period. Consistent with its
high liver to plasma exposure ratio, GS-5801 increases H3K4me3:H3
levels to a greater extent in liver than PBMCs. GS-5801 elicits a PD
response (histone methylation) in the liver of cynomolgus monkeys
similar to that observed in HBV-infected primary human hepatocytes
treated with GS-5801 at concentrations associated with antiviral
activity.
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Experiences from one of the largest treatment programs for
chronic hepatitis B in sub-Saharan Africa
H. Desalegn1, H. Aberra1, N. Berhe2, S.G. Gundersen3, A. Johannessen4.
1
St. Paul Hospital Millennium Medical College; 2Aklilu Lemma Institute
of Pathobiology, Addis Ababa University, Addis Ababa, Ethiopia;
3
Research Unit, Sorlandet Hospital HF, Kristiansand; 4Regional Centre for
Imported and Tropical Diseases, Oslo university Hospital, Oslo, Norway
E-mail: johannessen.asgeir@gmail.com
Background and Aims: Antiviral treatment of chronic hepatitis B
(CHB) is unavailable to most patients in resource-limited settings
because of regulatory issues, absence of laboratory facilities and lack
of political will. In 2015 we set up a CHB treatment program at a
public hospital in Ethiopia, aiming to assess the efficacy and
feasibility of modern CHB treatment in a low-income country.
Methods: Consenting adults (≥18 years) with confirmed CHB (HBsAg
positive >6 months) were included in a prospective cohort study at
St. Paul’s Hospital Millennium Medical College in Addis Ababa.
Baseline assessment included liver function tests, viral markers
(HBsAg, anti-HIV, anti-HCV, HBV viral load) and transient elastography (Fibroscan 402, Echosense, France). Treatment with tenofovir
disoproxil fumarate (TDF) was initiated using the EASL criteria with
some modifications. After treatment initiation, HIV test and liver
function tests were performed 3-monthly, and HBV viral load and
Fibroscan 6-monthly. ALT and Fibroscan evolutions were analyzed
using Wilcoxon signed-rank tests.
Results: Out of 1303 patients enrolled, 257 (19.7%) fulfilled the
inclusion criteria and started TDF therapy. Baseline characteristics of
patients who started treatment are summarized in Table 1. During the
first year of therapy, 31 patients (12.1%) died, all of whom had
decompensated cirrhosis at baseline. Seven patients (2.7%) stopped
treatment, 5 (1.9%) were lost to follow-up, and 1 (0.4%) was diagnosed
with HIV and transferred to HIV care.
After 12 months of treatment, median Fibroscan value declined from
14.1 to 10.5 kPa ( p < 0.001) and median ALT from 34 to 32 IU/ml ( p =
0.024). Among 63 patients with a 12 months’ viral load result, 47
(74.6%) were fully suppressed (<15 IU/ml), and only 1 patient (1.6%)
had major viral failure (>1000 IU/ml).
Conclusions: Treatment response was excellent in terms of retention
in care, improvement in liver fibrosis markers, and viral suppression.
This study demonstrates that a CHB treatment program can be
feasible and effective in a low-income country.
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N (%)
Gender
Male
Female
Age (years)
18–29
30–39
40–49
≥50
Previous antiviral treatment
Yes
No
Fibroscan (kPa)a
≤7.9
8.0–9.9
>9.9
ALT (IU/ml)
≤40
41–80
>80
Viral load (IU/ml)b
<2000
2000–19,999
≥20,000

198 (77.0)
59 (23.0)
82 (31.9)
91 (35.4)
53 (20.6)
31 (12.1)
45 (17.5)
212 (82.5)
37 (15.2)
54 (22.1)
153 (62.7)
152 (59.1)
70 (27.2)
35 (13.6)
52 (25.1)
35 (16.9)
120 (58.0)

a

13 values missing (n = 244).
In treatment-naive patients, 5 values missing (n = 207).

b

THU-173
Nucleic acid polymer REP2139 monotherapy reveals a short halflife of serum HBsAg in HBeAg+ chronically infected hepatitis B
virus patients
N. Borochov1, S.J. Cotler1, S.L. Uprichard1, M. Al-Mahtab2, M. Bazinet3,
A. Vaillant3, H. Dahari1. 1The Program for Experimental & Theoretical
Modeling, Division of Hepatology, Department of Medicine, Loyola
University Chicago, Maywood, IL, United States; 2Bangabandhu Sheikh
Mujib Medical University, Dhaka, Bangladesh; 3Replicor Inc., Montreal,
Quebec, Canada
E-mail: harel.dahari@gmail.com
Background and Aims: Previous efforts to estimate the half-life (t1/2)
of serum HBsAg were confounded by slow or absent HBsAg decline
during therapy. Nucleic acid polymers (NAPs) are a new class of
antiviral that significantly reduce circulating HBsAg and therefore
provide a unique opportunity to estimate HBsAg t1/2 and study HBVhost dynamics. Here we characterize HBV inhibition kinetics during
monotherapy with REP2139 in the REP 102 protocol (NCT02646189).
Methods: Twelve HBeAg+ chronically infected HBV patients were
given weekly 500 mg IV infusions of REP2139 for 20–40 weeks (AlMahtab et al. 2016 PLOSOne 11:e0156667). HBsAg and anti-HBs levels
were measured weekly using quantitative Abbott Architect® assays.
HBV DNA levels were measured biweekly using the Roche cobas®
assay. Segmented liner regression analyses were performed using R
3.2.0.
Results: Mean baseline viral load (VL) and HBsAg were 7.9 ± 1.3 Log
cp/ml and 4.5 ± 0.7 log IU/ml, respectively. All patients had anti-HBs
< 10 mIU/ml. Three patients with no decline in VL or HBsAg were
excluded. VL remained at baseline 0–14 weeks before 3 patients had a
monophasic decline (t1/2 = 11.2 ± 6.4 d) and 6 patients had a biphasic
decline consisting of a 12.0 ± 2.6 wk 1st phase (t1/2 = 5.3 ± 1.5 d)
followed by a 2nd phase plateau (n = 1) or slower decline (t1/2 = 5.0
± 2.3 wk). HBsAg kinetic patterns were more complex. After a 0–16
week delay, HBsAg decline was monophasic (n = 3), biphasic (n = 1),
triphasic (n = 3) or staircase (n = 2). Monophasic HBsAg decline was
0.53 ± 0.25 log/wk (t1/2 = 5.0 ± 3.0 d). Biphasic HBsAg decline exhibited a rapid phase (0.56 log/wk; t1/2 = 3.8 d) followed by a slower
phase (0.09 log/wk; t1/2 = 24 d). The mean 1st phase decline in the
triphasic and staircase cases was 0.53 ± 0.26 log/wk (t1/2 = 5.4 ±
3.4 d), followed by complex kinetic patterns. Anti-HBs appearance
S264

in 6 patients (>10 mIU/ml) was not associated with VL or HBsAg
inhibition patterns.
Conclusions: REP2139-Ca monotherapy led to a mono- or bi-phasic
HBV VL decline and complex HBsAg inhibition patterns in 9 of 12
patients, with anti-HBs seroconversion in 6 of those 9. Kinetic
analysis of the 1st HBsAg decline phase indicates a mean HBsAg t1/2 of
5.3 ± 3.2 d, which is strikingly shorter than estimated under approved
medications, e.g., lamivudine (t1/2 = 38 d), suggesting REP2139
inhibits HBsAg release from infected hepatocytes. Further efforts
are needed to refine the understanding of the modes of action of NAPs
against HBV and HBV-host dynamics during treatment.
THU-174
Durability of HBsAg loss with nucleotide analogs and pegylated
interferon in patients infected with hepatitis B virus
H.L. Chan1, A. Lok2, S. Locarnini3, F. Zoulim4, M. Ghany5, G. Dusheiko6,
A. Gaggar7, G. Wu7, G.M. Subramanian7, M. Buti8, P. Marcellin9. 1The
Chinese University of Hong Kong, Hong Kong, Hong Kong, China;
2
University of Michigan, Ann Arbor, United States; 3Victorian Infectious
Diseases Reference Laboratory, Melbourne, Australia; 4Institut national
de la santé et de la recherche médicale, Lyon, France; 5NIH, Bethesda,
United States; 6UCL, London, United Kingdom; 7Gilead Sciences, Foster
City, United States; 8Hospital General Universitari Vall d’Hebron,
Barcelona, Spain; 9Hôpital Beaujon, Clichy, France
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: HBsAg loss with or without anti-HBs
seroconversion is considered a treatment endpoint for patients
with chronic hepatitis B (CHB). We aim to determine the durability of
HBsAg loss and seroconversion in response to antiviral treatment.
Methods: This retrospective analysis evaluated patients from clinical
trials of TDF and ADV in HBeAg negative (GS-US-174-0102, “Study
0102”) and HBeAg positive (GS-US-174-0103, “Study 0103”) patients
and in patients treated with TDF with or without pegylated interferon
(GS-US-174-0149, “Study 0149”). Subjects were evaluated for up to 10
years in Studies 102 and 103 and for up to 120 Weeks in Study 0149.
Patients were evaluated for loss of HBsAg (Abbott Qualitattive II and
presence of anti-HBs throughout treatment and for up to 24 weeks
after treatment discontinuation in those who stopped therapy.
Results: A total of 1381 CHB patients were included in the analysis.
The rates of HBsAg loss in the individual studies is summarized in the
Table. 75 (5.4%) patients lost HBsAg, of whom 52 (69%) had anti-HBs
seroconversion. Of the 52 patients with anti-HBs seroconversion, 11
(21%) experienced HBsAg seroreversion after a median duration of 26
weeks (range 1–229 weeks). The remaining 41 patients maintained
HBsAg loss for a median duration of 99 weeks (range 12–445 weeks)
with 33 of these patients being followed for at least 6 months off of
treatment. Of 23 patients having HBsAg loss without seroconversion,
6 (26%) experienced HBsAg seroreversion after a median duration of
10 weeks (range 2–96 weeks). The remaining 17 patients maintained
HBsAg loss for a median duration of 14 weeks (range 0–288 weeks)
with 4 patients followed off treatment for at least 6 months. Rates of
seroreversion were generally similar regardless of anti-HBs status and
treatment with nucleotide only or in combination with interferon.
53% of seroreversion occurred within 6 months of HBsAg loss and 85%
of those with HBsAg loss maintained after 6 months did not
experience seroreversion in these studies.

n (%)
HBsAg Loss
Anti-HBs
seroconversion
HBsAg seroreversion

Study 0102
N = 375

Study 0103
N = 266

Study 0149
N = 740

14 (4)
4 (1)

31 (12)
26 (10)

30 (4)
22 (3)

4 (1)

5 (2)

8 (1)

Conclusions: HBsAg loss occurs in a minority of patients treated with
currently available therapies. HBsAg loss, when it occurs, is generally
durable regardless of anti-HBs seroconversion.
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THU-175
Baseline and early on-treatment HBsAg level to predict HBsAg loss
in nucleotide analog suppressed and HBeAg cleared chronic
hepatitis B patients by switching to peginterferon alfa-2a:
exploratory results of NEW SWITCH study
P. Hu1, Q. Xie2, Y. Li3, X. Chen4, X. Dou5, J. Jiang6, J. Shang7, W. Zhang8,
G. Gong9, Y. Sun10, Y. Li11, Y. Liu12, G. Liu13, D. Mao14, X. Chi15, H. Tang16,
X. Li17, Y. Xie18, X. Chen19, J. Jiang20, P. Zhao21, J. Hou22, Z. Gao23,
H. Fan24, J. Ding25, H. Ren1. 1Infectious Diseases, The Second Affiliated
Hospital of Chongqing Medical University, Chongqing; 2Infectious
Diseases, Ruijin Hospital, Shanghai Jiaotong University School of
Medicine, Shanghai; 3The First Affiliated Hospital of Harbin Medical
University, Harbin; 4International Medical Department, Beijing YouAn
Hospital, Capital Medical University, Beijing; 5Infectious Diseases,
Shengjing Hospital of China Medical University, Shenyang; 6Infectious
Diseases, The First Affiliated Hospital of Guangxi Medical University,
Nanning; 7Infectious Diseases, Henan Provincial People’s Hospital,
Zhengzhou; 8Infectious Diseases, Huashan Hospital, Fudan University,
Shanghai; 9Infectious Diseases, The Second Xiangya Hospital of Central
South University, Changsha; 10Infectious Diseases, Tangdu Hospital,
Fourth Military Medical University, Xi’an; 11Infectious Diseases, General
Hospital of Ningxia Medical University, Yinchuan; 12Liver Disease
Department, Shenzhen Third People’s Hospital, Shenzhen; 13Infectious
Diseases, Xiangya Hospital Central South University, Changsha; 14Liver
Disease Department, The First Affiliated Hospital of Guangxi University
of Chinese Medicine, Nanning; 15Liver Disease Department, Guangdong
Hospital of Traditional Chinese Medicine, Guangzhou; 16Infectious
Diseases, West China Hospital, Sichuan University, Chengdu; 17Liver
Disease Department, The Sixth People’s Hospital of Hangzhou,
Hangzhou; 18Liver Disease Department, Beijing Ditan Hospital, Capital
Medical University, Beijing; 19Infectious Diseases, Guangdong General
Hospital, Guangzhou; 20Liver Disease Department, The First Affiliated
Hospital of Fujian Medical University, Fuzhou; 21International Center for
Liver Disease Treatment, 302 Hospital of PLA, Beijing; 22Infectious
Diseases, Nanfang Hospital, Southern Medical University; 23Infectious
Diseases, The Third Affiliated Hospital of Sun Yat-Sen University;
24
Hepatology Unit, Guangzhou Eighth People’s Hospital, Guangzhou;
25
Hepatology Unit, Ruian People’s Hospital, Ruian, China
E-mail: hp_cq@163.com
Background and Aims: NEW SWITCH study is to investigate the
HBsAg loss after 48 weeks (Arm A) or 96 weeks (Arm B) peginterferon
alfa-2a treatment in HBV DNA-suppressed and HBeAg-cleared
nucleotide analog-treated chronic hepatitis B patients. The predictors
for HBsAg loss at the end-of-treatment are explored from this study.
Methods: HBsAg loss rate at week 48 and week 96 were analyzed in
patients stratified by HBsAg levels at baseline and week 12 and 24.
Results: Totally, 268 patients (130 and 138 in arm A and arm B
respectively) with baseline, week 12, week 24 and week 48 HBsAg
measurements were included in the analysis of HBsAg loss at week
48. HBsAg loss at week 48 was achieved in 51.56% (33/64) of the
patients whose HBsAg <2000 IU/ml at baseline, then <500 IU/ml at
week 12 and <100 IU/ml at week 24. At baseline, 56.7% (152/268) of
patients have HBsAg <2000 IU/ml. 52% (79/152) of them achieved
HBsAg <500 IU/ml at week 12. Then 81% (64/79) achieved HBsAg
<100 IU/ml at week 24. Compare with the advantage patients
selected, only 7 (3.4%, 7/204) patients who did not fit all these 3
HBsAg cut-off values achieved HBsAg loss at week 48 and 6 of them
fitted HBsAg < 100 IU/ml at week 24. 0 patients who did not fit any
one of these 3 HBsAg cut-off values achieved HBsAg loss.
126 of the 138 patients in arm B have HBsAg measurement at week
96. Same cut-off values (<2000, <500 and <100 IU/ml at baseline,
week 12 and week 24 respectively) were used to analyze the HBsAg
loss rate at week 48 and week 96. 52.4% (11/21) of the possible
advantage patients, but who didn’t achieve HBsAg loss at week 48,
achieved HBsAg loss at week 96.
Conclusions: This exploratory analysis identified that the patients,
whose HBsAg < 2000 IU/ml at baseline, then <500 IU/ml at week 12

and <100 IU/ml at week 24, may benefit most from switching to
pegIFNa-2a with HBsAg loss at end-of-treatment. These 3 cut-off
HBsAg values could also be applied to predict the population who
may benefit by extending treatment duration of Peg-IFNa-2a.
THU-176
A phase 1 study to evaluate safety and tolerability of escalating
single doses of the hepatitis B virus RNA interference drug ARC521 in a healthy volunteer population
E. Gane1, C. Schwabe1, B. Given2, T. Schluep2, J. Hamilton2, C.-L. Lai3,
S. Locarnini4, J. Lau3,5, C. Ferrari6, R. Gish7,8. 1Auckland Clinical Studies,
Auckland, New Zealand; 2Arrowhead Pharmaceuticals Inc, Pasadena,
United States; 3The Chinese University of Hong Kong, Hong Kong, China;
4
Victorian Infectious Diseases Reference Laboratory, Victoria, Australia;
5
Hong Kong Polytechnic University, Hong Kong, China; 6University of
Parma, Parma, Italy; 7Stanford University, Palo Alto; 8Hepatitis B
Foundation, Doylestown, United States
E-mail: jhamilton@arrowheadpharma.com
Background and Aims: Safety and antiviral activity of single,
ascending doses of ARC-520, a RNA interference therapeutic for
chronic Hepatitis B virus (HBV) that targets only cccDNA-derived
mRNA have been reported previously. ARC-521 targets both mRNA
transcribed from HBV cccDNA- and integrated DNA-derived mRNA
transcripts through an RNAi mechanism. Here, we report the safety
and tolerability of ARC-521 administered as single escalating IV doses
to healthy volunteers.
Methods: Six (6) cohorts with six subjects per cohort of healthy
volunteer subjects were randomized 1:2 to receive escalating single
doses of ARC-521 or placebo at doses of 0.6, 1.0, 2.0, 3.0, 4.0, 5.0 and
6.0 mg/kg. All subjects were pretreated with oral antihistamine and
acetaminophen 2 hours prior to ARC-521 dosing and followed for 28
days post-dose. A drug safety committee met to approve each dose
escalation after all subjects per cohort reached Day 8 post-dose. The
healthy volunteer dosing has been completed and a Phase 2a
component of the study is enrolling HBV patients to receive multiple
doses of ARC-521.
Results: Twenty-four subjects received ARC-521 and 12 placebo with
33 total AEs reported in active and 17 AEs reported in placebo
subjects. No serious or severe AEs were reported. There were no
deaths or dropouts due to AEs and no subject had their dose
terminated prematurely. 47% of active and 83% of placebo subjects
reported AEs. There were no infusion reactions or laboratory
abnormalities reported as AEs. There were no clinically significant
ALT elevations. The most common AE in subjects receiving ARC-521
were lethargy and headache.
Conclusions: Single doses of ARC-521 appear to be safe and well
tolerated up to a dose of 6 mg/kg in a healthy volunteer population. A
multi-dose study of ARC-521 in HBV patients is ongoing.
THU-177
Dissociation of temporal trends in mortality from liver disease
and liver cancer in a hepatitis B virus-endemic population:
1999–2013
J. Choi1, S. Han2, N. Kim3, Y.-S. Lim1. 1Department of Gastroenterology,
Asan Medical Center, University of Ulsan College of Medicine, Seoul;
2
Department of Applied Statistics, Gachon University, Seongnam-si;
3
Department of Convergence Medicine, Asan Medical Center, University
of Ulsan College of Medicine, Seoul, South Korea
E-mail: jkchoi0803@gmail.com
Background and Aims: Most mortalities from liver disease and liver
cancer worldwide are attributable to hepatitis B virus (HBV) and
hepatitis C virus. Although there have been remarkable advances in
the treatment of HBV over past decades, limited population-level data
are available regarding its impact on liver cancer burden.
Methods: Mortality data from liver disease and liver cancer were
obtained from national death certificate database of Korea, a HBVendemic country, between 1999 and 2013, and were analyzed by
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Table (abstract: THU-175): HBsAg clearance at week 48 and week 96 in patients stratified by HBsAg levels at baseline and week 12 and 24
Baseline HBsAg level
(IU/ml) n/N(%)
Total (n = 268)

<2000

152/268 (56.7)

Week 12 HBsAg level
(IU/ml) n/N(%)
<500

≥500

≥2000

116/268 (43.3)

<500

≥500

PEG-IFNα2a_48_
weeks
(n = 130)

<2000

73/130 (56.2)

<500

≥500

≥2000

57/130 (43.8)

<500

≥500

PEG-IFNα2a_96_
weeks
(n = 126)

<2000

71/126 (56.3)

<500

≥500

≥2000

55/126 (43.7)

<500

≥500

79/152 (52.0)

73/152 (48)

6/116 (5.2)

110/116 (94.8)

32/73 (43.8)

41/73 (56.2)

4/57 (7.0)

53/57 (93.0)

40/71 (56.3)

31/71 (43.7)

2/55 (3.6)

53/55 (96.4)

Joinpoint analysis. We extracted corresponding mortality data from
The Global Burden of Disease (GBD) 2015 study to compare. Number
of patients being prescribed oral antiviral agents for HBV was
extracted from national health insurance database.
Results: For liver disease, number of annual deaths decreased by
62.3% (95% confidence interval 62.0–62.6), crude death rate (CDR)
decreased by 64.6% (64.3–64.9) from 21.2 to 7.5 per 100,000
population, and age-standardized death rate (ADR) declined by
77.8% (77.5–78.1) from 25.2 to 5.6, between 1999 and 2013. However,
for liver cancer, number of annual deaths increased by 17.8% (17.6–
18.0) and CDR increased by 10.2% (10.0–10.4) from 20.5 to 22.6. The
annual number of patients receiving oral antiviral agents for HBV
increased from 1,716 to 187,226 during the study period. The mean
age at death from liver disease increased by 8.8 years (56.1 to 64.9
years), which was significantly greater than 6.1 years (59.5 to 65.6
years) of increase from liver cancer ( p = 0.02).
Conclusions: Marked reduction in liver disease mortality by
widespread use of antiviral treatments against HBV increases the
life expectancy and number of patients at risk of developing liver
S266

Week 24 HBsAg level
(IU/ml) n/N(%)
<100

64/79 (81.0)

≥100

15/79 (19.0)

<100

10/73 (13.7)

≥100

63/73 (86.3)

<100

4/6 (66.7)

≥100

2/6 (33.3)

<100

5/110 (4.5)

≥100

105/110 (95.5)

<100

26/32 (81.3)

≥100

6/32 (18.8)

<100

5/41 (12.2)

≥100

36/41 (87.8)

<100

3/4 (75)

≥100

1/4 (25)

<100

2/53 (3.8)

≥100

51/53 (96.2)

<100

33/40 (82.5)

≥100

7/40 (17.5)

<100

5/31 (16.1)

≥100

26/31 (83.9)

<100

1/2 (50)

≥100

1/2 (50)

<100

3/53 (5.7)

≥100

50/53 (94.3)

HBsAg loss at week
48 n/N(%)
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

33/64 (51.6)
31/64 (48.4)
0/15 (0)
15/15 (100)
3/10 (30)
7/10 (70)
1/63 (1.6)
62/63 (98.4)
1/4 (25)
3/4 (75)
0/2 (0)
2/2 (100)
2/5 (40)
3/5 (60)
0/105 (0)
105/105 (100)
17/26 (65.4)
9/26 (34.6)
0/6 (0)
6/6 (100)
2/5 (40)
3/5 (60)
0/36 (0)
36/36 (100)
1/3 (33.3)
2/3 (66.7)
0/1 (0)
1/1 (100)
2/2 (100)
0/2 (0)
0/51 (0)
51/51 (100)
12/33 (36.4)
21/33 (63.6)
0/7 (0)
7/7 (100)
1/5 (20)
4/5 (80)
1/26 (3.8)
25/26 (96.2)
0/1 (0)
1/1 (100)
0/1 (0)
1/1 (100)
0/3 (0)
3/3 (100)
0/50 (0)
50/50 (100)

HBsAg loss at week
96 n/N(%)

Yes

11/21 (52.4)

Yes

2/7 (28.6)

Yes

1/4 (25)

Yes

0/25 (0)

Yes

0/1(0)

Yes

0/1 (0)

Yes

0/3 (0)

Yes

2/50 (4)

cancer, inadvertently leading to increased liver cancer incidence and
mortality in a HBV-endemic population. Our data suggest that the
competing nature between death from liver disease and that from
liver cancer should be carefully considered in establishing a health
care policy.
THU-178
Rising healthcare utilization and cost of chronic hepatitis B:
real-world analysis of 44,026 chronic hepatitis B patients and
121,568 matched non-chronic hepatitis B controls in the
United States
J. Lim1, M. Nguyen2, I. Liou3, A.B. Ozbay4, L. Moore-Schiltz5,
G. Dusheiko6, S. Gordon7. 1School of Medicine, Yale University, New
Haven; 2Division of Gastroenterology and Hepatology, Stanford
University Medical Center, Stanford; 3Department of Medicine, Division
of Gastroenterology, University of Washington, Seattle; 4Health
Economics Outcomes Research, Gilead Inc., Foster City; 5Life Sciences,
Truven Health Analytics, Cleveland, United States; 6Department of
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Background and Aims: Chronic hepatitis B (CHB) affects approximately 2 million people in the United States (U.S.) and its economic
burden can be substantial. Our goal was to quantify the healthcare
utilization patterns and costs associated with CHB in insured U.S.
patients.
Methods: Using the Truven Health MarketScan® Commercial,
Medicare, and Medicaid databases, we conducted a retrospective
matched case control study of patients ≥18 years with CHB without
hepatitis delta (ICD-9 diagnosis codes 070.22, 070.30 or 070.32) with
at least 6 months of data prior to and following the first CHB diagnosis
claim between 1/1/2004 and 6/30/2015 and non-CHB controls
matched by payer, calendar year, age, gender, geographic region
(except Medicaid patients) and race (available for Medicaid patients
only) in a 1:3 ratio. All-cause inpatient (IP), outpatient (OP), and
pharmaceutical (RX) healthcare costs were included in the total
reimbursed amounts for each calendar year.
Results: The study included 29,585 Commercial, 2,938 Medicare, and
11,503 Medicaid CHB patients who were matched to 82,517, 8,615,
and 30,436 non-CHB controls, respectively. Between 2006 and 2015,
the use of IP and emergency room (ER) services decreased in
Commercial CHB patients, and increased in Medicare CHB patients, all
p < 0.001 (Figure). IP usage was consistent over time in Medicaid CHB
patients ( p = 0.611), while ER usage decreased ( p < 0.001). Total
annual all-cause costs in CHB patients increased from 2006 to 2015
for all three payers, by $2,670 (15%)(p = 0.023) in Commercial,
$14,414 (41%)(p < 0.001) in Medicaid, and $74,274 (333%)(p < 0.001)
in Medicare). OP services were the largest component of total costs
among Commercial and Medicare CHB patients, and IP for Medicaid
CHB patients. CHB patients also had significantly higher total annual
healthcare costs across all payers and all years compared to matched
non-CHB controls. In 2015, the annual medical cost by Medicare CHB
patients was 3.7 times that of control and 4.3 times higher than the
cost by CHB Medicare patients in 2006. Similar trends were observed
across insurance types.

Conclusions: Compare to non-CHB controls, CHB is associated with
significantly higher healthcare utilization and cost, which have
substantially increased over time. Further examination of primary
drivers for healthcare utilization is warranted. Early diagnosis and
prevention of disease progression may potentially decrease healthcare utilization and cost.

Viral hepatitis: Hepatitis C – Clinical
(except therapy)
THU-179
Enhancing detection and treatment of chronic hepatitis C
related liver disease in vulnerable adults through a dedicated
homeless hostel-based liver service: Vulnerable Adults LIver
Disease Study
A. Hashim1,2, L. Macken1,2, T. Worthley3, G.P. Aithal4, S. Verma1,2.
1
Brighton and Sussex Medical School; 2Brighton and Sussex University
Hospitals; 3Brighton Homeless Healthcare, Brighton; 4Nottingham
Digestive Diseases Biomedical Research Unit, Nottingham,
United Kingdom
E-mail: ahmedsir37@hotmail.com
Background and Aims: Homeless adults, a disenfranchised and
stigmatised cohort, are particularly at risk of chronic liver disease
(CLD) due to high prevalence of alcohol/substance misuse. Risk of
CLD rises further with increasing age. However, this vulnerable group
don’t engage with or access hospital services.
Aim: We have designed a community liver service in Southeast
England, with an aim of detecting, staging and treating CLD in
homeless adults aged ≥40 years.
Methods: In October 2015, we set up a new service at two major
homeless hostels and a primary care practice that caters to the
homeless. As a part of prospective cohort study, we enrolled
consecutive aged ≥50 yrs. Each individual was offered alcohol
(AUDIT questionnaire) and substance misuse assessment, blood
borne virus (BBV) tests and mobile Transient Elastography (TE).
Clinically significant hepatic fibrosis (CSHF) was defined as liver
stiffness measurement (LSM) ≥8 kPa.
Results: Till date, of the 72 individuals who attended, 71 (99%) have
been enrolled. Mean age of participants was 51 years ± 5.8 & 81.7%
were males. Forty one (58%) were homeless or living in hostels at the
time of recruitment. Positive hepatitis C virus (HCV) antibody was
detected in 28 participants (39.4%), while HIV antibody & hepatitis B
core antibody were found in 2 (2.8%) and 12 participants (17%)
respectively. Twenty six out of 28 (93%) individuals with positive HCV
antibody consented to further testing, twenty (77%) having a positive
HCV PCR. The prevailing genotypes were 1a (55%) and 3a (45%). The
majority (75%) were drinking alcohol in excess of recommended
guidelines, the AUDIT questionnaire revealing that 33 individuals
(46%) had alcohol dependence (scores of >20/40). Fifty seven (80%)
had history of current/past substance misuse with 47 (66%)
individuals having a formal diagnosis of mental illness. Of the 71
participants, 22 (31%) had CSHF (LSM ≥8 kPa) with 13 (18%) having
cirrhosis (LSM ≥ 13 kPa). Of the 20 individuals with positive HCV
RNA, five have commenced community based HCV treatment with
direct acting antivirals with two more currently being worked up for
therapy.
Conclusions: Preliminary results of the VALID study show a high
prevalence chronic HCV infection and CSHF in vulnerable/homeless people over 40 years of age. Linkage into care has been
excellent (99%) and mobile TE was perceived as a powerful tool to
facilitate engagement. Our initial results endorse the success of
this easy to replicate community model of liver care for vulnerable
adults.
THU-180
Change in the trajectory of MELD scores in liver transplant
candidates with hepatitis C in the direct acting antiviral era
A. Kwong1, A. Mannalithara1, D. Kim1, W.R. Kim1. 1Gastroenterology
and Hepatology, Stanford university, Stanford, United States
E-mail: allison.kwong@gmail.com
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Background and Aims: Hepatitis C (HCV) remains a leading
indication for liver transplantation (LT) in the United States (US).
In the direct acting antiviral (DAA) era, many patients with
decompensated cirrhosis achieve sustained virologic response
(SVR), which may attenuate disease severity. The aim of this study
was to identify clusters of disease trajectory for liver transplant
candidates with HCV.
Methods: All adult (>18 years) primary LT candidates with endstage liver disease were identified in the OPTN/UNOS waitlist
registry data. Cohort 1 included waitlisted patients as of January 1,
2004, and Cohort 2 as of January 1, 2014, the latter representing
candidates for whom DAAs were available. Patients with at least 3
observations within 1 year of the cohort start date were included.
Patients were censored at the time of LT. Group-based trajectory
modeling (SAS Proc Traj) was performed to identify latent
subpopulations with heterogeneous disease trajectories, based on
changes in MELD over the 1 year of follow-up. Trajectories with
similar patterns (e.g. no change/linear, quadratic increasing,
quadratic decreasing, quadratic high-MELD) were categorized into
separate groups.
Results: Four distinct trajectory groups were identified in Cohort 1
(n = 1,627) – including 1,293 (79.5%) exhibiting no change or a
linear trend, 229 (14.1%) a quadratic increasing trend, 90 (5.5%) a
quadratic decreasing trend, and 15 (0.9%) a quadratic high-MELD
trend. When the same modeling process was applied to Cohort 2,
1608 (83.4%) exhibited no change or a linear trend, 126 (6.5%) with
a quadratic increasing trend, 155 (8.0%) with a quadratic
decreasing trend, and 40 (2.1%) with a quadratic high-MELD
trend (Figure). While the proportions of patients in the four
trajectory categories changed between the two cohorts, there was
no statistically significant change in 1-year survival given the
trajectory pattern.

with favorable response to interferon and ribavirin treatment as
well as spontaneous resolution in geographical regions with a
predominance of HCV genotype 1. Similarly, predicted reduced
inosine triphosphate pyrophosphatase (ITPase) activity has been
linked with reduced relapse rate after interferon and ribavirin therapy.
Our aims were to evaluate the impact of IFNL4 and ITPA, genetic
variants on spontaneous clearance after incident HCV infection in
prospectively followed people who inject drugs (PWID), with
particular focus on genotype 2 or 3 infections.
Methods: The Malmoe syringe/needle exchange program is linked
with repeated testing for blood borne viruses (HIV, HBV, HCV) by 3–4
months intervals, irrespective of symptoms. Despite very low
circulation of HIV transmission, the incidence of HCV has remained
around 30 cases/100 person years at risk, allowing for the study of
parameters associated with spontaneous clearance or development
of chronicity in participants who have well defined incident HCV
infection. In the current study, rs12979860 was analyzed to
determine IFNL4 CC vs. non-CC genotype, and rs1127354 and
rs7270101 to predict ITPase activity.
Results: Among 59 CC carriers, an overall 49% clearance rate was
observed in contrast to 20% in the 80 non-CC carriers ( p < 0.001, Chisquared). When sub-grouped according to HCV genotype, a significant association was noted among the 62 genotype 1 infected
patients (clearance rate 38% vs. 12% for CC and non-CC, respectively p
= 0.02, Chi-squared). A similar statistical significant association was
noted when the results for the 60 genotype 2 or 3 infected patients
were combined (clearance rate 39% vs. 13% for CC and non-CC,
respectively, p = 0.03 Fishers exact test, p = 0.02 Chi-squared). When
predicted ITPAs activity was added to the analysis, a non-significant
trend ( p = 0.07) was noted for reduced ITPase activity being further
favorable for spontaneous clearance among CCrs12979860 patients;
when further restricting this analysis to men, the combination
CCrs12979860 and reduced ITPase activity became significant ( p = 0.04).
Conclusions: Host CCrs12979860 genotype was linked with spontaneous virus clearance across HCV genotypes 1 to 3. In contrast, the
benefit of reduced ITPase activity was unclear.
THU-182
Declining prevalence and increasing awareness of hepatitis C virus
infection in Italy: a population-based survey
A. Andriulli1, T. Stroffolini2, M.R. Valvano1, I. Grattagliano3,
A.M. Ippolito1, A. Grossi4, G. Brancaccio4, C. Coco5, M. Russello5,
A. Smedile6, E. Petrini6, S. Martini6, G.B. Gaeta4, M. Rizzetto6. 1Casa
Sollievo della sofferenza hospital, San Giovanni Rotondo; 2Policlinico
Umberto i, Roma; 3Italian College of General Practitioners, Bari;
4
University of Naples, Naples; 5ARNAS “Garibaldi” Hospital, Catania;
6
University of Torino, Torino, Italy
E-mail: antonio.ippolito@me.com

Conclusions: Using a novel, group-based trajectory modeling, we
have identified four distinct trajectory groups for LT candidates with
HCV. In the DAA era, the proportion of patients with stable or
decreasing trajectory increased. Early recognition of these illness
trajectories and understanding their risk factors may help guide
manage and treat patients with end-stage liver disease.
THU-181
Interferon lambda 4 CC host genetic variant is linked with
spontaneous hepatitis C virus clearance for genotypes 1, 2, and 3
A. Widell1, M.A. Blomé2, V. Molnegren3, K. Nyström3, J. Waldenström3,
M. Lagging3. 1Department of Clinical Virology, Translational Medicine,
Lund University, Lund; 2Infectious Diseases, Translational Medicine,
Lund University, Malmö; 3Department of Infectious Medicine/Virology,
Institute of Biomedicine, University of Gothenburg, Göteborg, Sweden
E-mail: Anders.Widell@med.lu.se
Background and Aims: Single nucleotide polymorphisms (SNPs) in
the Interferon Lambda 4 (IFNL4) gene have previously been associated
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Background and Aims: Population surveys carried out than decade
ago in Italy may not be representative of the current health challenge
posed by HCV. To assess prevalence and risk factors for HCV infection
in 2015 among Italian residents in 5 large urban areas.
Methods: The subjects ≥20 years of age, randomly were selected
from the list of patients registered with general practitioners. AntiHCV was tested by a salivary test and HCV-RNA, genotypes and ALT
were determinated in the sera of positive individuals. Logistic
regression analysis evaluated independent risk factors for HCV.
Results: Of 4907 subjects, 112 (2.3%) tested anti-HCV positive.
Prevalences increased with increasing age, from 0.2% in subjects
≤30 years to a 6.0% in those >70 years (P < 0.01); the latter accounted
for 42.8% of all anti-HCV subjects. The birth-cohort prevalence
peaked (7.0%) in people born in the decade 1935–1944. Serum HCVRNA was detected in 1.7% of the whole population. Nearly 80% of antiHCV subjects were aware of their status. Age >70 years, low
education, use of glass syringes, blood transfusion, intravenous
drug use, and cohabitation with anti-HCV subjects predicted the
likelihood of HCV (Table).

Journal of Hepatology 2017 vol. 66 | S95–S332

POSTER PRESENTATIONS
Table: Adjusted Odds Ratios (OR) from by multivariate logistic
regression analysis for the association of anti-HCV with different
variables and population attributable risks (PAR) for risk factors for
anti-HCV
Characteristics
Age >70 years
Years of school (≤8)
Blood Transfusion
History of IDU
Household contact with a HCV + subject
Male gender
Past use of glass syringes
Previous surgery

OR (CI 95%)

PAR

2.7 (1.7–4.3)
1.9 (1.2–3.0)
3.1 (1.9–5.1)
30.2 (12.7–71.9)
3.0 (1.7–5.3)
1.3 (0.9–2.0)
1.7 (1.0–2.7)
1.0 (0.6–1.7)

−
32%
14%
12%
11%
−
25%
−

Conclusions: In Italy the prevalence of HCV has consistently declined
in recent years. The estimated number of HCV infected has
diminished from about 3 millions in the “90s to 11 hundred
thousands at present. Almost 50% of those currently infected are
>70 years of age. The impact of the infection is bound to further
diminish with the natural depletion of the reservoir of the virus in the
elderly. A policy of general screening for HCV is not warranted in Italy.
THU-183
Aerobic exercise and physical activity interventions in the
management of hepatic manifestations of chronic hepatitis C; a
systematic review
A.M. Monaghan1, C. Forde1, S. Norris2, J. Gormley1. 1Discipline of
Physiotherapy, Trinity College Dublin; 2Department of Hepatology, St
James’s Hospital, Dublin, Ireland
E-mail: anmonagh@tcd.ie
Background and Aims: Chronic Hepatitis C virus is associated with
hepatic inflammation, steatosis and fibrosis. Exercise has long been
employed as an adjunct treatment in non-alcoholic fatty liver disease
to modulate liver inflammation and steatosis. The aim of this review
was to systematically evaluate the existing data pertaining to the
effects exercise and physical activity interventions on liver biochemistry and histology in individuals living with chronic hepatitis C.
Methods: A systematic search of online databases PubMed, Embase,
Scopus, Web of Science, Cinahl, PEDro and the Cochrane library was
carried out using all permutations and derivations of the terms
“Hepatitis C”, “physical activity” and “exercise”. This was supplemented by a hand search of reference lists of included studies.
Randomised and non-randomised studies of adults with HCV in
which participants received an intervention of either supervised or
non-supervised aerobic exercise, for a minimum of 6 weeks, were
considered for inclusion. Outcomes of interest were markers of liver
histology and biochemistry. Two reviewers independently screened
studies for inclusion and assessed the methodological quality of
included texts using the PEDro scale and the Institute of Health
Economics Quality Appraisal checklist.
Results: This search yielded ten studies that matched inclusion
criteria; four exercise-only interventions and six diet and exercise
interventions that varied in length from 8 weeks to 12 months.
Frequency and intensity of interventions were also disparate, ranging
from twice weekly sessions at low-moderate intensity of 55–60%
maximal heart rate, to five weekly high intensity-sessions at 75%
maximal heart rate. The mode of exercise also varied greatly, with
three studies recommending step count goals, and a further three
holding supervised treadmill exercise sessions. The four remaining
studies implemented home exercise programmes. The assessment of
bias of included texts indicated an overall moderate risk. As a result of
the clinical heterogeneity of interventions, a meta-analysis was not
undertaken. Of the ten included studies, six evidenced significant
reductions in levels of alanine transaminase, aspartate transaminase
and gamma-glutamyltransferase ( p < 0.05), with one study also
detecting significant reductions in incidence and severity of liver
steatosis ( p < 0.001).

Conclusions: Moderate evidence supports the use of exercise and
physical activity interventions in improving outcomes associated
with HCV-related hepatic inflammation.
THU-184
An assessment of physical activity levels and cardiorespiratory
fitness in individuals living with hepatitis C
A.M. Monaghan1, C. Forde1, M. Coghlan2, O. El-Sherif2, B. Hynes2,
H. Irish2, M. McGrath2, S.J. Miggin2, S. Naimimohasses2, C. Quinn2,
J. Gormley1, S. Norris2. 1Discipline of Physiotherapy, Trinity College
Dublin; 2Department of Hepatology, St James’s Hospital, Dublin, Ireland
E-mail: anmonagh@tcd.ie
Background and Aims: Chronic hepatitis C is associated with hepatic
inflammation and metabolic disturbance which may result an
increased risk of developing cardiovascular disease. Physical inactivity and poor cardiorespiratory fitness are also established predictors
of cardiovascular disease. The aim of this study was to assess physical
activity and cardiorespiratory fitness in individuals living with
chronic hepatitis C.
Methods: Maximal aerobic capacity (VO2 max) was used as an
indicator of cardiorespiratory fitness and was assessed via a
submaximal treadmill test (modified Bruce protocol) with breathby-breath gas analysis. Physical activity was assessed using tri-axial
accelerometry using Actigraph devices which were worn on the
waist, 24 hours a day for a 7-day period.
Results: A cohort of 94 participants who were HCV RNA positive
underwent the testing protocol. The majority of participants acquired
the virus as a result of intravenous drug use (IVDUs) (n = 33, m/f = 27/
6, mean age = 44.8) or iatrogenically (n = 30, m/f = 4/26, mean age
57.9). Factors such as a history of tattoos, sexual risk, and migrants
from a country of high endemnicity accounted for the remaining
participants (n = 31, mean age 42.8, m/f = 19/12). Compared to age
and gender norms, only 25% of the participants had normal levels of
aerobic capacity. The mean VO2 max for the entire study cohort was
32.7 ml/min/kg and the mean VO2 max for the IVDU and iatrogenically-acquired subgroups were 33.5 ml/min/kg and 29.4 ml/min/kg
respectively. Analysis of physical activity data revealed the mean time
of moderate/vigorous physical activity (MVPA) was calculated as
229.81 min/week. Overall, only 50% were achieving the American
College of Sport’s Medicine’s physical activity guidelines of 30
minutes of moderate activity on a minimum of 5 days a week. The
most “active” subgroup were IVDUs. These patients had a mean MVPA
time of 247.52 minutes/week and 56% were achieving 150 minutes or
more of MVPA/week. Iatrogenically-acquired participants had lower
means of activity (158.71 minutes MVPA per week) and only 31% of
this group were achieving 150 minutes of MVPA per week.
Differences between group’s MVPA were non-significant ( p > 0.05).
Conclusions: The majority of this cohort display poor aerobic
capacity and a large proportion are inadequately physically active.
These results suggest that low levels of physical activity and aerobic
capacity are factors that may need to be addressed when profiling the
cardiovascular risk associated with chronic Hepatitis C.
THU-185
High-risk behaviour in a cohort of HIV/hepatitis C coinfected gay
and bisexual men commencing hepatitis C treatment
A.L. Bowing1, J.S. Doyle1,2, D.M. Iser2,3, J. Sasadeusz2,4, J. Roney2,
M. O’Reilly5, C. Fairley6, E. Gane7, J. Hoy2, G.V. Matthews8,
N. Medland6, R. Moore9, M. Prins10, M. Stoové1, T. Ban-Kiem11,
M.E. Hellard1,2. 1Burnet Institute; 2Department of Infectious Diseases,
The Alfred and Monash University; 3Department of Gastroenterology, St
Vincent’s Hospital; 4Victorian Infectious Diseases Service, Doherty
Institute; 5Prahran Market Clinic, Melbourne; 6Melbourne Sexual Health
Clinic, Alfred Health, Carlton, Australia; 7University of Auckland,
Auckland City Hospital, Auckland, New Zealand; 8Kirby Institute,
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Sydney; 9Northside Clinic, Fitzroy North, Australia; 10Faculty of Medicine,
University of Amsterdam, Amsterdam, The Netherlands; 11Centre Clinic,
Melbourne, Australia
E-mail: anna.bowring@burnet.edu.au
Background and Aims: The Australian Government subsided access
to hepatitis C (HCV) direct-acting antivirals (DAAs) without disease
stage restriction from March 2017, providing an opportunity to
dramatically increase HCV treatment uptake. The co-EC Study, a realworld treatment cohort, aims to treat 75% of gay and bisexual men in
Victoria within two years (an estimated 375 participants) and provide
proof-of-concept that treatment scale-up could eliminate coinfection
in this key affected population. This analysis reports risk taking
behaviour at treatment initiation.
Methods: The co-EC Study is an ongoing (March 2016–) cliniciandirected, non-randomised trial of DAA treatment among people with
HIV/HCV coinfection. HCV testing and treatment is delivered by
specialists or general practitioners with nursing support at tertiary (n
= 2) and primary care (n = 4) sites in Melbourne, Victoria. At
enrolment and routine follow-up, participants complete a selfreported behavioural survey.
Results: Enrolment data were available for 115 participants (98%
male, median age 48 years). Of these, 75% were Australian-born, 64%
had undertaken higher education, 50% reported full/part time
employment, and 85% were low income-earners (At enrolment 67
(66%) male participants reported sex with men in the previous 6
months: 49 (83%) reported casual sex partners, of whom 39 (80%)
reported inconsistent condom use with casual partners. Twenty-nine
(37%) males reported group sex in the previous six months.
Fifty (48%) participants reported recreational drug use in the previous
month: ice (58%), cannabis (56%) and amyl nitrates (22%) were most
common. Sixty-five (60%) participants reported ever injecting drugs,
of whom 29% reporting injecting in the previous month: all reported
injecting ice; one person also reported injecting heroin. Among those
ever injecting, 16 (25%) reported ever using a needle/syringe that had
been used by someone else.
Of 85 (77%) participants reporting any alcohol consumption, 24 (28%)
reported drinking ≥6 drinks at a time monthly or more. Eleven
participants (10%) reported previous incarceration and 63 (60%)
reported moderate to extreme anxiety or depression.
Conclusions: The co-EC Study has recruited HIV/HCV coinfected men
with high-risk sexual and drug use behaviour. Ongoing behaviours
may put participants at risk of HCV reinfection, and it will be
important to follow this cohort to assess both HCV cure and HCV
reinfection rates. Education for mediating risks of reinfection will be
critical for this cohort.
THU-186
Expression of NK cell receptors in childhood malignancy
survivours in children with chronic hepatitis C
A. Mania1, M. Kaczmarek2, P. Kemnitz1, M. Figlerowicz1, J. Sikora2,
W. Sluzewski1, J. Zeromski2. 1Department of Infectious Diseases and
Child Neurology; 2Chair of Clinical Immunology, University of Medical
Sciences in Poznań , Poznań, Poland
E-mail: maniaanna@hotmail.com
Background and Aims: The aim of this study was to analyze the
expression of peripheral blood NK cell activating and inhibitory
receptors and their relation to childhood malignancy in the history.
Methods: The study included 106 children with chronic hepatitis
C (age 13,62 ± 3,48 years). Blood for biochemical, virological and
cytometric testing was taken and NK cell receptors were detected by
flow cytometry and the results were presented as proportion of cells
and mean fluorescence rate (MFI).
Results: 70 patients (66%) were treated in the past due to childhood
malignancy (CM) – 53 children due to leukemia/lymphoma; 17
children due to solid tumors. At least 5 years passed since the
termination of oncological treatment and current study.

S270

Patients with CM were infected on parenteral way (100%; p = 0.011)
and underwent prior antiviral treatment more frequently (p = 0.002).
HCV viral load was similar in both groups, however CM patients were
all infected with genotype 1 (mostly 1a; p = 0.011). Lower number of
NK cells were observed in the group of CM children (256 ± 1116 vs.
445 ± 706 cells/μl; p = 0.021). Lower proportion of NK cells expressing
following receptors was observed in the CM group: CD158e ( p =
0.026), CD158i ( p = 0.022), and KIR2D ( p = 0.012). Similar results
were obtained regarding MFI od the analyzed receptors. No
differences regarding NKG2D were observed. Moreover significantly
lower MFI of CD158b (H = 7.19; p = 0.027) and CD 158e (H = 7.17; p =
0.023) was observed in patients with leukemias/lymphomas in the
history compared to solid tumors and no oncological history.
Proportion of NK cells with the expression of CD158i (test H = 5.63;
p = 0.04) and KIR2D (H = 8.13; p = 0.016) was also lower in the group
of children with leukemias/lymphomas in the history compared to
groups with solid tumors and no oncological history.
Conclusions: Number of NK cells and their proportion with the
expression of KIR and NKG2D receptors is significantly lower in
patients with chronic hepatitis C with the history of malignancy,
which is more prominent in children treated because of leukemias/
lymphomas.
THU-187
Low hepatitis C virus prevalence among human
immunodeficiency virus+ individuals in Sub-Saharan Africa
A. Loarec1, L. Molfino2, K. Walter3, W. Muyindike4, V. Carnimeo1,
I. Andrieux-Meyer5, S. Balkan6, Y. Nzomukunda3, D. Maman1,
J. Mwanga-Amumpaire7, H. Bygrave8. 1MSF-Epicentre, Paris, France;
2
MSF, Maputo, Mozambique; 3MSF, Nairobi, Kenya; 4MoH, Mbarara,
Uganda; 5MSF, Geneva, Switzerland; 6MSF, Paris, France; 7MSFEpicentre, Mbarara, Uganda; 8MSF, Cap Town, South Africa
E-mail: anne.loarec@epicentre.msf.org
Background and Aims: Data on the burden of hepatitis C virus (HCV)
in sub-Saharan Africa among HIV patients are critically needed. We
present the results of the screening activities among HIV positive
cohorts at 5 sites that are supported by MSF in 4 countries in Eastern
and Southern Africa, namely Mbarara in Uganda, Kibera and Homa
Bay both in Kenya, Maputo in Mozambique, and Chiradzulu in
Malawi.
Methods: We included all HIV-positive adults screened between
2014 and 2016 for HCV antibodies at the 5 MSF-supported sites. For
each site, a specific screening strategy was implemented in
collaboration with the relevant Ministry of Health, according to the
context and target population. The screening was done using a single
test: OraQuick HCV Rapid Antibody Test (OraSure Technologies,
Bethlehem, USA), followed by a viral load (RT-PCR) for confirmation
of active infection.
Results: In Mbarara, Uganda, 18 (0.24%) out of 7,500 HIV patients,
were tested positive with HCV serology test. In Kibera, Kenya, out of
4,500 patients screened, 10 (0.22%) were tested positive for HCV. In
Maputo, Mozambique, the proportion was higher: 30 (1.15%) patients
out of 2,600. In this latter site, the screening strategy targeted
patients with advanced stage of disease or those belonging to a highrisk group, such as intravenous drug users. In Chiradzulu, Malawi, 385
HIV-positive patients were screened and only 2 (0.52%) tested
positive for HCV. In Homa Bay, Kenya, out of 351 HIV-positive inpatients screened, one patient (0.28%) was tested positive. The
proportion of patients with a positive HCV serology and a confirmed
active infection (PCR-positive) varied across sites. A total of 5 (29%)
patients out of 17 and 2 (20%) out of 10 were confirmed to have an
active HCV infection in Uganda and Kenya, respectively. This
proportion was higher in Mozambique where 26 (86%) out of 30
patients were confirmed to have active infection.
Conclusions: In 4 sub-Saharan countries, HCV prevalence among
HIV positive people was low, between 0.05 and 1%. This is lower
than found in previous estimates. HCV infection in the broader
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HIV-infected population does not seem to be a major public health
issue in these settings. Nevertheless, data on specific high-risk groups
such as intravenous drug users are still lacking. Our results
underscore the need to target screening for HCV infection among
high-risk groups.
THU-188
Hepatitis B testing in a large cohort of U.S. hepatitis C
virus-infected patients
A.C. Moorman1, X. Xing1, L.B. Rupp2, S.C. Gordon2, J.A. Boscarino3,
Y. Daida4, M. Lu2, M.A. Schmidt5, S.D. Holmberg1 and for the CHeCS
Investigators. 1Division of Viral Hepatitis, Centers for Disease Control
and Prevention, Atlanta; 2Henry Ford Health System, Detroit, MI;
3
Department of Epidemiology and Health Services Research, Geisinger
Clinic, Danville, PA; 4Kaiser Permanente Hawaii Center for Health
Research, Honolulu, HI; 5Kaiser Permanente Northwest Center for Health
Research, Portland, OR, United States
E-mail: acm4@cdc.gov
Background and Aims: The rare emergence of hepatitis B virus
(HBV) reactivation among hepatitis C virus (HCV)-infected patients
receiving direct-acting antiviral (DAA) therapy raises questions about
how many HCV-infected patients have active, past, or latent/occult
HBV co-infection that might be reactivated from the therapy.
Methods: Analysis of hepatitis serologic and DNA assays for HBV, as
performed in a large cohort of patients with confirmed chronic HCV
infection in the United States (Chronic Hepatitis Cohort Study
[CHeCS]) who had healthcare visits during 2006 through 2014.
Laboratory data were collected from the patient’s first available
electronic health record through 2014.
Results: Among 12,034 HCV-infected patients, 4,937 (41%) were ever
tested for anti-hepatitis B (HB) core (anti-HBc, indicative of previous
infection) of whom 2,234 (45%) were positive; of 7,413 (62%) tested
for anti-HB surface antibody (anti-HBs, indicative of previous
vaccination or infection), 2,646 (36%) were positive; and of 9,432
(78%) tested for HB surface antigen (HBsAg) or HBV DNA (indicative of
current active infection), 216 (2.3%) ever had at least one positive test.
Restricting analyses to 9,834 living HCV-infected patients, results as
of 2014 were essentially the same; overall 6% were “isolated” antiHBc positive (Table). Men and older persons were significantly ( p <
0.05) more likely to be anti-HBc positive ( previous infection);
younger persons more likely anti-HBs positive (immune; previously
vaccinated or resolved infection); and men were more likely HBsAg
positive or had detectable HBV DNA.

Conclusions: Very low prevalence of active HBV coinfection in this
cohort (2.3%) is inconsistent with very high (total) anti-hepatitis B
core test results (45% of those tested) suggesting that almost half of
these tested HCV patients may have been infected with HBV at one
time. Studies investigating incidence of hepatitis B in persons who
inject drugs, but are not HCV infected may clarify how many of these
anti-HBc positive tests seen in HCV-infected persons are “false
positives.”
THU-189
An audit of hepatitis C screening and referral patterns to a
specialist hepatology service in a secondary care facility in the UK
J. Shearer1, A. Pratt1, J. Hutchinson1, N. Todd2, C. Millson1. 1Hepatology;
2
Microbiology, York Teaching Hospitals NHS Foundation Trust, York,
United Kingdom
E-mail: anthonypratt@nhs.net
Background and Aims: The number of individuals screened for
hepatitis C (HCV) has increased by 21% in the past 5 years. A study
looking at HCV testing at York Teaching Hospital NHS Foundation
Trust in 2013 demonstrated that 40% of positive HCV serology
requests were duplicates and 66% of the new positive results were not
clinically acted upon. The aim of this audit was to determine if the
launch of a specialist Hepatology service at York Teaching Hospital
NHS Foundation Trust improved the screening and assessment of
HCV patients.
Methods: Using the hospital Laboratory Information Management
System, HCV serology requests were examined between October
2015 and September 2016 at York. Patient outcomes were determined
using the hospital clinical database.

Table: Hepatitis B testing results in 9,834 HCV-infected patients,
living as of January 2014
TYPE OF ASSAY USED (Number [%])
Anti HBc (total)
(N = 3,907 [40%]; 605
[6%] were “isolated”
AntiHBc positive with
negative HBsAg and

HBsAg and/or
Anti- HBs (N = 5,997

HBV DNA

[61%])

(N = 7,511 [76%])

anti-HBs)
Positive
(%)

Positive
Negative

(%)

Positive
Negative

(%)

Negative

Gender
Male

1,179 (47)

1,305

1,247 (35)

2,324

117 (2.6)

4,312

Female

499 (35)

911

876 (36)

2,521

55 (1.8)

3,027

(yrs)
<30

3 (5)

62

130 (74)

45

4 (1.7)

225

31–40

31 (20)

123

135 (43)

180

15 (3.0)

477

41–50

136 (30)

321

252 (35)

470

24 (2.6)

895

51–60
>60

574 (39)
934 (54)

899
810

740 (33)
866 (35)

1,534
1,616

64 (2.2)
65 (2.2)

2,750
2,894

Age Group

Results: The results are demonstrated in Figure 1. In total, 6623
requests for HCV serology were identified. Of these 2342 (35.4%)
requests were duplicates. At a cost of £10.62 per individual serology
test, a total cost of £24,872.04 in duplicate tests was incurred at York
over this 12 month period. Of the remaining 4281 HCV serology
requests, 4149 (96.9%) were negative and 132 (3.1%) were positive. Of
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the 132 positives, 52 (39%) patients were not subsequently tested for
HCV ribonucleic acid (RNA) by polymerase chain reaction (PCR) and
58 (44%) were HCV-RNA positive. Of the 58 HCV-RNA positive, 3 (5%)
patients were not referred, of those patients referred, 5/55 (9%)
patients did not attend, 19/55 (35%) were still awaiting assessment
and 31/55 (56%) patients were referred and assessed. An additional
100 HCV-RNA positive patients were referred to the Hepatology
specialist service from different hospital specialities (77 patients),
other hospitals (13 patients), General Practitioners (5 patients) and
local Substance Misuse Services (5 patients). In total, 131 patients
were assessed for treatment, compared to four patients referred
between 2010 and 2013.
Conclusions: Within 12 months of being launched the specialist
Hepatology service has seen the number of patients accessing
treatment for HCV increasing by over 30 fold. The increased
number of patients being treated for their HCV will most certainly
decrease disease burden, which is well established with this chronic
infection. The new Hepatology service has enabled streamlining of
the HCV testing pathway, particularly in regard to HCV serology and
PCR testing which will undoubtedly also serve to reduce the
significant financial burden of duplicate testing.
THU-190
Prevalence of hepatitis C in the spanish population. The prevhep
study (ethon cohort)
A.C. Lavin1, C. Perello2, S. Llerena1, M. Gomez2, M.D. Escudero3,
L. Rodriguez2, A. Estebanez1, B. Gamez2, L. Puchades3, J. Cabezas1,
M.A. Serra3, J.L. Calleja2, J. Crespo1. 1Gastroenterology and Hepatology,
Hospital Universitario Marqués de Valdecilla. Instituto de Investigación
Valdecilla. IDIVAL, Santander; 2Gastroenterology and Hepatology,
Hospital Universitario Puerta de Hierro. Majadahonda. Madrid, Madrid;
3
Gastroenterology and Hepatology, Servicio Medicina Digestiva del
Hospital Clinico Universitario de Valencia INCLIVA, Valencia, Spain
E-mail: acuadrado@humv.es
Background and Aims: The estimated seroprevalence of HCV in
Spain is 1.7% according to the latest serological survey carried out in
Madrid in 2008–2009. There are no updated data on anti-HCV
prevalence nor, more importantly, active HCV infection (HCV-RNA
positive). Aims: Primary: To determine the prevalence of HCV
seropositivity and chronic infection and to analyse the associated
factors. Secondary: To determine the prevalence of seropositivity and
chronic infection by HBV and to analyse the associated factors. To
investigate the prevalence of altered liver function tests in the
Spanish adult population.
Methods: A population-based cross-sectional epidemiological study
was carried out in 2015–2016, with three nodes (Santander, Madrid
and Valencia). The nodes were formed by third-level hospitals that
attend to a similar reference population. Participants were selected
through a random and representative sample generated after a twostage cluster sampling with stratification according to socioeconomic
status, rural/urban area and age, (ETHON Cohort, Epidemiological
sTudy of Hepatic infectiONs).
Results: A total of 6839 subjects were included in three age groups (I,
20–35 years, n = 1077, II, 36–50 years, n = 2908, III, 51–79 years, n =
2854). Overall (n = 6839), 76 (1.11%, CI 95%, 0.7–1.5) presented antiHCV positive, 31 of them (0,45%, 0.2–0.8) had positive HCV-RNA.
Male patients had a higher rate of positive anti-HCV ( p < 0.001);
similarly, the prevalence was higher in those with a lower level of
education ( p < 0.001) and a history of one or more risk factors for
hepatotrope virus transmission (p < 0.001). The prevalence of antiHCV was clearly lower in patients belonging to the younger age group
(0.37%, 1.27%, and 1.22%, for groups III, II and I respectively, p < 0.001).
Only 46.7% of the anti-HCV patients were aware of the disease, and
just half of them were regularly attended at a doctor’s office. The
overall prevalence of HBsAg and anti-HBc were 0.6% and 4%
respectively, both markers being clearly more seroprevalent in
older patients. Finally, 17.8% of the analyzed population presented
S272

an elevation of the transaminases and/or a pathological fibroscan,
which was greater in the subjects of group III.
Conclusions: The overall prevalence of anti-HCV was 1.1%, notably
lower than previously reported; Interestingly, the prevalence of active
infection was less than 50% of anti-HCV patients. These results may be
key to designing medium- and long-term actions to reduce the
burden of disease. Grant: PIE15/00079 and PI15/02138.
THU-191
High incidence of persistently altered liver tests after sustained
virological response with direct-acting antiviral in hepatitis C
monoinfected and HIV-coinfected patients
M. Montes1, L. Domínguez2, P. Castillo3, J. García-Samaniego4,
L. Martín-Carbonero1, E. Valencia1, V. Moreno1, J.R. Larrubia5,
M. Romero3, A. García3, J.C. Erdozain3, J. González1, A. Olveira3.
1
Internal Medicine, Hospital La Paz; 2Internal Medicine, Hospital
Doce de Octubre; 3Gastroenterology; 4Gastroenterology CIBERehd,
Hospital La Paz, Madrid; 5Gastroenterology, Hospital de Guadalajara,
Guadalajara, Spain
E-mail: aolveiram@gmail.com
Background and Aims: EASL and AASLD Guidelines recommend
to evaluate hepatitis C patients with persistent alteration of liver
tests (PALT) after SVR. However, no specific studies have addressed
incidence and aetiology after SVR with DAA. Our goal was to
analyse incidence, aetiology and associated factors to PALT after
DAA-based SVR.
Methods: Prospective study between April/2015 and October/2016 of
Gastroenterology and Internal Medicine Departments patients from 2
centers with PALT (any increase in ALT, AST or GGT at SVR12 and
SVR24) after DAA-based hepatitis C treatment.
Results: 702 patients recruited (see Table 1 for main characteristics).
HIV+ patients were more frequently male (76.9% vs. 55.2%; p < 0.001),
younger (median 48.4 vs. 58.5 years; p < 0.001) and infected by
genotype 3 (13.3% vs. 6.8%; p = 0.010); there was no difference on
cirrhosis status (HIV− 36.7% vs. HIV+ 42.2%; p = 0.185). PALT was seen
in 99 patients (14.1%; CI 95%: 11.7–16.9): 28/227 in HIV− (12.3%; CI
95%: 7.8–16.8) and 71/481 in HIV+ (14.8%; CI 95%: 11.5–18) ( p =
0.412). Main diagnoses were: fatty liver in 37 (37.4%; 30 according to
clinical criteria, 6 after liver biopsy [3 steatosis, 3 NASH]; HIV− 18/28
[64.2%], HIV+ 19/71 [26.8%]; p < 0.05), alcohol in 24 (24.2%; all HIV+;
p < 0.001), and drugs in 13 (13.1%; HIV− 3 [10.7%], HIV+ 10 [14.1%]; p =
0.754). Remaining diagnoses were autoimmune hepatitis in 2 (2%;
both HIV- with response to steroids; p = n.s.), and varied causes/
idiopathic in 23. At multivariate analysis of the 99 patients, only
female (OR 0.5; CI 95%: 0.28–0.89; p = 0.019) and liver transient
elastometry (LTE; Fibroscan®) (OR 1.03; CI 95%: 1.01–1.05; p = 0.003)
were associated. Multivariate analysis on HIV−: genotype 3 (OR 4.17;
CI 95%: 1.05–16.54; p = 0.042) and LTE (OR 1.06; CI 95%: 1.03–1.09; p
= 0.000) were associated. Multivariate analysis on HIV+: female (OR
0.48; CI 95%: 0.23–0.99; p = 0.048) and LTE (OR 1.02; CI 95%: 1–1.04;
p = 0.027).

Conclusions: Persistent alteration of liver tests is not an infrequent
event (14.1%) after SVR with DAA. Main causes are fatty liver and
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alcohol. Etiologic profile is different between HIV− and HIV+ patients.
There is an association with male sex and severity of liver damage
and, in the case of HIV− patients, with genotype 3 infection.
THU-192
Epigenetic reprogramming in hepatitis C virus-induced liver
fibrosis: DNA methylation as a biomarker to identify susceptibility
A. Vasanthakumar1, J.W. Davis1, K. Idler1, E. Dilmukhametova1,
L. Hazelwood1, M. Abunimeh1, P. Dorr1, M. Charafeddine1, D.E. Cohen1,
S. England1, J. Waring1. 1Abbvie, North Chicago, United States
E-mail: aparna.vasanthakumar@abbvie.com
Background and Aims: Hepatitis C virus (HCV) causes acute and
chronic infections, affecting ∼185 million people worldwide. Patients
with chronic HCV infection are more likely to develop liver related
complications including fatty liver and fibrosis, which result in
increased susceptibility of progression to cirrhosis with subsequent
need for liver transplantation. HCV-related liver disease can progress
undiagnosed for several years, since there is lack of a reliable
diagnostic or screening process for patients at risk for progression.
DNA methylation, a dynamic epigenetic mark that can be modulated
by environmental factors, has been associated with loss in liver
homeostatic mechanisms and increased susceptibility to liver
disease, and is differentially altered in early and late stages of fatty
liver disease. Our aim is to determine if DNA methylation is a marker
of liver fibrosis progression in long-term monitored HCV infected
subjects, as assessed by transient elastography.
Methods: To identify changes in DNA methylation in HCV-infected
subjects who progressed to advanced stages of liver fibrosis, we
analyzed DNA from subjects who achieved SVR12 in TOPAZ-1 (Phase
3 study of 3-DAA regimen [identified by AbbVie and Enanta] with or
without ribavirin), which included long-term monitoring of enrolled
subjects for liver disease using Fibroscan®. Illumina 450k arrays were
used to compare methylation dynamics in subjects with no fibrosis at
baseline (BL) and at Post-Treatment Week 24 (PTW24) (Group 1; n =
73) to subjects who had fibrosis at BL and improved by PTW24 (Group
2; n = 74) or maintained/progressed by PTW24 (Group 3; n = 45). As
longer-term follow up data (up to PTW52) become available, patient
stratification will be re-evaluated and data updated.
Results: Comparison of subjects in Group 1 vs Group 2 yielded 14
differentially methylated regions (DMR), and Group 1 vs. Group 3
yielded 224 DMR. Many of the DMR were within promoter regions of,
or adjacent to transcripts of genes associated with immune function
and signaling pathways (e.g., NFκB and TGFβ). The correlation
between BL fibrosis scores and methylation revealed several
positively correlated markers, which are being validated in an
independent cohort of subjects.
Conclusions: This work supports the evidence that genomic DNA
methylation can function as a novel non-invasive biomarker to
distinguish HCV patients who progress to advanced stages of fibrosis,
and will be studied in the context of changes in cytokine pathways to
offer clues into disease etiology.
THU-193
HCV-infected people who inject drugs (PWID): engagement in
care and treatment, and prevention of reinfection
A. Alimohammadi1, A. Singh1, R. Shahi1, T. Raycraft1,1, G. Kiani1,
B. Conway1. 1Vancouver Infectious Diseases Centre, Vancouver, Canada
E-mail: arshia.alimohammadi@vidc.ca
Background and Aims: People who inject drugs (PWID) are
disproportionately represented within the HCV-infected population
of Canada. Unsafe injection practices and sharing of equipment favor
viral infection and increase the risk of recurrent viremia (RV) after
successful HCV therapy. Engagement of this vulnerable population
within a multidisciplinary care program with enhanced long-term
follow-up post-cure of HCV (achievement of a sustained virologic
response, or SVR) is critical to reducing the prevalence and incidence

of HCV infection in the population. This study seeks to assess the
efficacy of such a model in clinical practice.
Methods: An observational, retrospective cohort study was conducted among HCV-infected patients. All individuals had access to
multidisciplinary care to address medical, psychiatric, addictionrelated, and social needs prior to, during and after HCV therapy, with
maintenance in long-term follow-up at our centre. Endpoints were
achievement of SVR and occurrence of RV, based on systematic twice
yearly evaluation post-SVR.
Results: Among 339 HCV-infected PWID, 95 actively injected drugs
during HCV treatment, and 50 received all-oral HCV regimens. Key
demographics included: mean age 53 years, 85% male, 60% genotype
1, 57% HIV co-infected, 22% cirrhotic, 83% treatment-naïve, 63%/70%
using heroin/stimulants, 58% on opiate substitution therapy. In the
general PWID population, the SVR rate was 78%, 74% among active/
recent PWID, 86% among those receiving all-oral regimens. With a
mean follow-up period of 5.5 years, there were 5 cases of RV, all in the
active PWID cohort, giving a rate of 12.9 cases/1000 person years of
follow-up (95% CI, 0.031–0.157%) within that group. No individuals
that experienced RV were on all-oral HCV treatment regimens.
Among the five cases of RV, we note: mean age 52 years, 100% male,
80% genotype 1, 60% cirrhotic, 100% HIV co-infected, 100%/80% using
amphetamines/heroin.
Conclusions: A multidisciplinary care model addressing medical,
psychiatric, addiction-related, and social needs allows for high rates
of HCV treatment and cure in a vulnerable PWID population, and rates
of RV post-SVR 66% lower than reported in recent meta-analysis of
this issue. Highly effective all-oral regimens paired with a model of
care such as ours will be a powerful tool in the control of the HCV
epidemic, expanding HCV treatment programs among PWID by
promoting engagement in care and minimizing the risk of posttreatment reinfection.
THU-194
Large-scale screening is not useful to identify individuals with
hepatitis B or C virus infection: results of an interim analysis
A. Marot1, A. Trabelsi1, C. André2, P. Deltenre1,3. 1Division of
Gastroenterology and Hepatology, Centre Hospitalier Universitaire
Vaudois, University of Lausanne; 2Division of Immunology and
allergology, Centre Hospitalier Universitaire Vaudois, University of
Lausanne, Lausanne, Switzerland; 3Department of Gastroenterology,
Hepatopancreatology and Digestive Oncology, CUB Hôpital Erasme,
Université Libre de Bruxelles, Brussels, Belgium
E-mail: astridmarot@gmail.com
Background and Aims: Current treatments are able to control HBV
replication and to eradicate HCV in almost all cases. Further
improvements in the management of HBV and HCV infections will
be possible by focusing on treatment impact at a population level for
which screening is an essential step. As most patients with HBV or
HCV infection are still undiagnosed, large-scale screening could be
useful. Aim: To investigate whether large-scale screening for HBV or
HCV infection (e.g. risk-based vs. age-based) could identify infected
individuals.
Methods: Individuals between 18 and 80 years attending the preoperative consultation prior to minor surgery in a general surgical
outpatient clinic were tested for HBsAg, anti-HBc and anti-HCV since
November 2014. The presence of anti-HCV was confirmed by an
Immunodot test. HBV DNA and HCV RNA were determined in HBsAgand anti-HCV-positive individuals.
Results: Among 1345 individuals tested so far, two were positive for
HBsAg (0.2%) and one of these had detectable HBV DNA. Five
individuals were positive for anti-HCV (0.4%). Two of these had
detectable HCV RNA and 3 had undetectable HCV RNA (1 spontaneously and 2 after a successful antiviral treatment). When compared
to those without, people with anti-HCV antibodies had already been
screened more frequently for HCV (100% vs. 12%, p < 0.001) as well as
for HBV (80% vs. 20%, p < 0.001), had more frequently anti-HBc
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antibodies (40% vs. 4.5%, p < 0.001), and had used intravenous drugs
(80% vs. 0.2%, p < 0.001), nasal drugs (80% vs. 6.4%, p < 0.001), or
cannabis (80% vs. 7.3%, p < 0.001) more frequently. None of them were
immigrant from an endemic area. The median age of individuals with
anti-HCV antibodies was not different from those without (49 years
[range: 39–62] vs. 44 years [95% CI: 43–45], p = 0.6).
Conclusions: In the study population investigated, this interim
analysis indicates that a large-scale screening is not useful to identify
individuals with undiagnosed HBV or HCV infection. Screening for
HBV and HCV infection should focus on individuals with well-known
risk factors.
THU-195
Incidence of hepatitis C virus infection in two maximum-security
prisons in New South Wales, Australia: the SToP-C study
B. Hajarizadeh1, J. Grebely1, M. Byrne1, P. Marks1, J. Amin1, T. Butler1,
P. Vickerman2, N.K. Martin2,3, J.G. Mchutchison4, D.M. Brainard4,
C. Treloar5, A.R. Lloyd1, G.J. Dore1. 1The Kirby Institute, UNSW Australia
(University of New South Wales), Sydney, Australia; 2School of Social and
Community Medicine, University of Bristol, Bristol, United Kingdom;
3
Division of Global Public Health, University of California San Diego;
4
Gilead Sciences, Inc., CA, United States; 5Centre for Social Research
in Health, UNSW Australia (University of New South Wales),
Sydney, Australia
E-mail: bhajarizadeh@kirby.unsw.edu.au
Background and Aims: HCV transmission is high in prisons. The
Surveillance and Treatment of Prisoners with hepatitis C (SToP-C)
study in New South Wales, Australia consists of two major
components: (i)Surveillance phase, HCV status and risk behaviour
are evaluated at study entry and monitored longitudinally; (ii)
Treatment scale-up phase, participants with detected HCV RNA are
offered sofosbuvir/velpatasvir for 12 weeks. This analysis assessed
HCV incidence in two maximum-security prisons in SToP-C study
before treatment scale-up.
Methods: This analysis used the Surveillance phase data of
participants enrolled from two prisons from October 2014 to
November 2016 with at least one follow-up visit. Consenting
prisoners were screened for HCV antibody (Ab) and HCV RNA at
enrolment. HCV Ab or HCV RNA negative participants were tested
every six months. Those with HCV Ab negative and HCV Ab positive/
HCV RNA negative were considered at risk of HCV primary infection
and reinfection, respectively. Kapan-Meier methods were used to
determine HCV incidence.
Results: Among 748 participants screened, 171 were included in
analysis of whom 122 and 49 were at risk of HCV primary infection
and reinfection, respectively. At enrolment, median age was 36 years
(Q1, Q3: 28, 47), and median duration of stay at the current prison was
4 years (Q1, Q3: 2, 7). During 178 person-years ( py) of follow-up, 9
incident HCV infections were observed, including 5 primary and 4
reinfections. HCV incidence was 5.1/100 py (95%CI: 2.6, 9.7). All 9
participants with incident HCV reported ever injecting illicit drug use
(IDU), 8 reported IDU in the current imprisonment, and 5 reported
IDU in the past month in prison. Among those reporting ever IDU,
overall HCV incidence was 13.0/100 py (95% CI: 6.8, 25.0); HCV
primary infection incidence was 18.6/100 py (95% CI: 7.7, 44.7); and
HCV reinfection incidence was 9.4/100 py (95% CI: 3.5, 25.1). Among
those reporting IDU in the past month, HCV incidence was 35.5/
100 py (95% CI: 14.8, 85.3), while all participants with incident HCV
(n = 5) reported sharing needle/syringe.
Conclusions: High HCV incidence (both primary infection and
reinfection) was found in SToP-C maximum-security prisons,
supporting the need for comprehensive prevention strategies,
including harm reduction and a HCV treatment as prevention
evaluation. HCV transmission was primarily associated with IDU,
particularly recent IDU in prison. Among prisoners with recent IDU,
sharing needle/syringe was the main factor associated with HCV
transmission.
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THU-196
Injecting heroin – how long until hepatitis C infection obtained?
B. Stephens1, J. Tait1, J.F. Dillon2. 1Gastroenterology, NHS TAYSIDE;
2
University of Dundee, Dundee, United Kingdom
E-mail: brianstephens@nhs.net
Background and Aims: Newly acquired infections of the Hepatitis C
virus (HCV) in Scotland are predominantly found within the
population of people who inject drugs (PWID). While active drug
use does not negatively impact on HCV treatment outcomes, the
difficulty continues to be encouraging this particular patient group to
attend for regular venous testing during their period of high risk
behaviour. Dry blood spot (DBS) testing has become widely accepted
by PWID and by providing regular opportunities for repeated testing,
which can lead to early diagnosis – and therefore the benefits of early
treatment.
Methods: Provide regular DBS testing to PWID throughout their
period of high risk behaviour within drug treatment and harm
reduction/needle exchange services to monitor for recent exposure to
HCV infection. If negative, individuals were encouraged to return for
repeat testing on a yearly basis. The numbers who have been
identified as recent infections following a previous negative test
result was recorded.
Results: A total of 1866 individuals – where the risk was identified
as intravenous drug use have been tested since DBS testing was
initiated here in 2009. 25% were initially positive for HCV. Subsequent
testing for those who were HCV negative yielded the following
results;

Test number
2nd
3rd
4th
5th
6th

Proportion of
previous HCV
negative patients
returned (%)

New HCV
infections
(%)

Percentage
tested
within 36
months (%)

41.3
44.8
42
38.7
38

18.9
16.2
16.2
12.5
25

77
88
100
100
100

Conclusions: DBS testing is widely accepted within populations with
a high risk of acquiring HCV infections. 160/578 (27.7%) of the patients
initially tested as HCV negative were subsequently found to have
acquired HCV infection due to their continued drug use. This
highlights the need for continued testing and treatment of HCV
positive PWID – if only from a harm reduction perspective in order to
minimise the future disease burden should infection in this
population be unrestrained.
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Baseline serum ferritin is an independent predictive factor of
mortality in patients with chronic hepatitis C after long term
follow-up
C. Jezequel1, Z.B. Ali1, C. Pronier2, A. Rabot1, I. Renard1, L. Legros1,
T. Uguen1, E. Bardou-Jacquet3, C.L. Lan1, R. Moirand3,
P. Houssel-Debry1, C. Michelet4, V. Thibault2, D. Guyader1. 1Liver Unit;
2
Virology, Université de Rennes 1; 3Liver Unit, Université de Rennes 1 and
INSERM UMR 991; 4Infectious Disease Department, Université de Rennes
1, Rennes, France
E-mail: Dominique.Guyader@univ-rennes1.fr
Background and Aims: Serum ferritin is elevated in patients with
HCV chronic hepatitis. It has been suggested that it could impact the
mortality related to liver cancer. However, most of the studies
included only cirrhotic patients with a short term follow-up. The aim
of this study was to investigate the impact of baseline serum ferritin
(SF) on long-term survival and causes of death (hepatic versus extrahepatic) in a cohort of chronic HCV infected patients with long term
follow-up.
Methods: Patients were selected from a cohort of 4419 consecutive
HCV positive patients. Inclusion criteria was SF available at first
presentation. Clinical and biological data were recorded at inclusion
and at the end of follow-up. Survival and causes of death were
obtained from national registry of death certificate. Liver fibrosis was
determined using liver biopsy or non-invasive tests (elastography or
fibrotest®). Survival was studied according to SF level. A Cox model
was built to take into account age, gender, liver fibrosis stage and SF
level.
Results: 2099 patients were included (median age 45 years; male
59.8%). Among the 1979 HCV-RNA positive patients (94.3%), 62.9%
had genotype 1 and 20.8% genotype 3 infection. Stage of fibrosis was
F0-F1 in 59.1%, F2 in 15.2%, F3 in 12% and F4 in 13.7%. 1340 patients
received at least one anti-viral treatment and 51% achieved sustained
virological response. The median follow-up was 11.7 years [5.9–17.9].
Two groups were determined according to median SF (180 [85–371]).
Overall survival was 85.9% and 77% after 10 and 15 years. In
multivariate analysis, age, gender, fibrosis stage and SF were
independently associated with survival. Mortality was liver related
in 42.8% (decompensation 20.5% and liver cancer 22.3%). Overall
mortality was significantly higher in high SF group ( p < 0.0001)
without any impact on cause of death ( p = 0.09).

THU-198
Cross-sectional assessment of >20,000 clinical samples submitted
for HCV NS3/4A protease inhibitor drug resistance testing in
the US
C. Walworth1, J. Volpe2, J. Reeves1, S. Martens1, M. Rodriguez1,
C. Petropoulos1. 1Monogram Biosciences, South San Fancisco, CA;
2
LabCorp of America, Burlington, NC, United States
E-mail: walworc@labcorp.com
Background and Aims: Characteristics of the first 1500 samples
tested in a commercial genotypic NS3/4A protease inhibitor (PI)
resistance assay for HCV genotype 1 were previously reported. In this
analysis, more than 20,000 samples were evaluated to determine if
shifts in the prevalence of resistance-associated variants (RAVs) have
occurred in samples received for resistance testing after the FDA
approval of the first PIs in 2011.
Methods: HCV GT1a or GT1b clinical samples with viral load
submission requirement of ≥2000 IU/mL were sent to Monogram
Biosciences for PI resistance analysis. Briefly, the entire nonstructural
protein 3 (NS3) and 4A (NS4A) region of HCV was amplified by RTPCR using GT1a or GT1b specific primers. Samples were analyzed by
Sanger sequencing through February 2015, and with the Illumina
MiSeq® platform, using a 10% variant threshold, from March 2015
onwards. Amino acid variants relative to either the H77 (GT1a) or Con
1 (GT1b) reference sequences were reported. RAVs were identified
and a prediction of drug susceptibility was derived using a rulesbased algorithm. The HCV genotype of the NS3/4A region was also
determined.
Results: Of the more than 20,000 samples evaluated, 84% were GT1a
and 16% were GT1b. V36M (3.3%), T54S (2.5%), V55A (2.7%), Q80K
(42.4%) and R155K (4.1%) were the most commonly identified RAVs
among GT1a samples over the 5 year period. The V36M, T54S and
R155K RAVs in GT1a viruses peaked in 2012 (20.2%, 3.2% and 22%
respectively) and then declined by 2016 (1.1%, 2.8% and 2.5%
respectively). Variant combinations V36M + R155K, T54S + R155K,
and V36M + T54S + R155K also peaked in 2012. The Q80K variant was
stable throughout the evaluation period with an average prevalence
of 42% and 0.8% among GT1a and GT1b viruses, respectively. GT1a
sample submissions peaked in 2014(86%). Marked differences in RAV
prevalence were not seen among GT1b viruses.
Conclusions: Trends among PI-specific RAVs seen over a 5 year period
reflect utilization of direct-acting agents for hepatitis C. Peak RAV
prevalence was consistent with the prescribing practices of boceprevir and telaprevir and may reflect the emergence of RAVs in samples
submitted for resistance analysis following treatment failure or the
persistence of RAVs in samples submitted prior to selecting a
subsequent treatment regimen. Baseline Q80K polymorphism
screening for simeprevir use in individuals with GT1a viruses likely
accounts for an initial increase in sample submissions in 2013,
peaking in 2014.
THU-199
The number of small low-density lipoprotein particles is
decreased by hepatitis C virus G1b infection
C. Kinoshita1, T. Nagano1, N. Seki1, A. Hokari1, Y. Aizawa1.
1
Gastroenterology and Hepatology, Internalmedicine of Jikei University
Katsushika Medical Center, Tokyo, Japan
E-mail: kinochika.725@hotmail.co.jp

Conclusions: High serum ferritin at inclusion was predictive of
higher mortality after long term follow up in a large cohort of patients
with various stages of fibrosis, after adjustment on usual predictors. It
was not specifically related to liver cancer with an impact equally
distributed between liver and non liver related mortality.

Background and Aims: To investigate the alternation of the particle
number of lipoproteins due to hepatitis C virus (HCV) infection.
Methods: We examined the numbers of lipoprotein particles in
fasting sera from 150 Japanese subjects, 66 with active HCV G1b
infection (active HCV group) and 84 with cleared HCV infection (SVR
group). We fractionated serum lipoprotein into twenty fractions and
measured the cholesterol and triglyceride concentrations in each
fraction using LipoSEARCH. After that we calculated the number of
lipoprotein particles in each fraction based on a newly developed
algorithm, and investigated whether chronic HCV G1b infection
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independently influenced the number of lipoprotein particles by
multiple linear regression analysis.
Results: The median number of low-density lipoprotein (LDL)
particles was significantly lower in the active HCV group
[1188 nmol/L, interquartile range (IQR): 497 nmol/L] than in the
SVR group (1365 nmol/L, IQR: 506 nmol/L, P < 0.001) whereas that of
very low-density lipoprotein (VLDL) particles and high-density
lipoprotein (HDL) particles were similar between the two groups.
Among the four LDL sub-fractions, the number of large LDL particles
was similar between the two groups. However, the numbers of
medium (median: 550.9 nmol/L, IQR: 213.6 nmol/L vs. median:
636.4 nmol/L, IQR: 221.5 nmol/L, P < 0.001), small (median:
207.5 nmol/L, IQR: 154.1 nmol/L vs median: 267.4 nmol/L, IQR:
159.9 nmol/L; P < 0.001), and very small LDL particles (median:
102.5 nmol/L, IQR: 70.1 nmol/L vs. median: 141.5 nmol/L, IQR:
69.5 nmol/L, P < 0.001) were significantly lower in the active HCV
group than in the SVR group, respectively. A relation between HCV
G1b infection and the decreased numbers of medium, small, very
small LDL particles was indicated by multiple liner regression
analysis. However, active HCV infection did not change the number
of large LDL particles or any sub-fractions of VLDL and HDL particles.
Conclusions: HCV G1b infection decreases the numbers of medium,
small, and very small LDL particles.
THU-200
High prevalence of concomitant substance abuse and mental
health disorders in an urban underserved FQHC-based hepatitis C
virus treatment program
A. Nateras1, D. Wallace2, C.B. Ramers3. 1Family Medicine; 2Quality
Improvement; 3Special Populations, Family Health Centers of San Diego,
San Diego, United States
E-mail: christianr@fhcsd.org
Background and Aims: Chronic Hepatitis C virus is a major public
health concern due to sequela of cirrhosis, hepatic decompensation
and hepatocellular carcinoma. Substance abuse and mental health
diseases are common co-occurring conditions. Severe psychiatric
disorders and drug addiction had historically been considered
contraindications to the use of HCV treatment with interferon alfa,
however in the DAA era the paradigm has shifted, allowing treatment
of more difficult populations. The aim of this study was to describe
the prevalence of mental health and substance abuse disorders in a
population of HCV-infected individuals in an urban underserved
primary care network.
Methods: We performed a retrospective chart review of the
electronic health record of our 23-clinic urban, underserved
network of community clinics in San Diego, from 1/1/12 to 11/17/
16. We included patients with positive HCV antibodies and HCV RNA.
We categorized mental health disease and substance abuse disorders
and sub-classified diagnoses according to ICD-10 codes. Patients were
classified as having been treated or awaiting treatment per a chart
review.
Results: Our search identified 3233 HCV antibody and RNA positive
patients, with 435 of these (13.45%) already on or finished with
treatment. In the overall HCV population (N = 3233), 891 patients
(27.5%) had only substance abuse, 403 (12.4% of total) had only a
mental health, 1220 (37.7% of total) had both substance abuse and
mental health diagnoses; 718 (22.2% total) had neither disorder. In
the treated population (N = 435), 287 (65.9%) had only substance
abuse, 221 (50.8%) [CR1] had only mental health disease, 186 (42.7%)
had both mental health and substance abuse and 93 (21.3%) had none
of these conditions.
The most common diagnoses were depression with 140 patients
(32.1%) drug abuse in remission with 55 patients (1.7%) and alcohol in
remission with 45 (1.39%).[CR2] In the treated population 58 of 435
patients (12.8%) carried a diagnosis of a psychotic disorder. More than
half of those with a substance abuse disorder were in remission.
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Conclusions: Our results indicate that mental health and substance
abuse issues are common in our urban underserved primary care
based treatment program. However, despite frequent misperceptions, these conditions do not preclude HCV treatment. Our results
indicate that the prevalence of both conditions was similar in patients
on therapy/treated patients with 186 (42.7%) than the overall
Hepatitis C program population with 1220 (37.7%).
THU-201
Diversity of the association of serumlevelsand genetic variants of
MHC class I polypeptide-related chain A with liver fibrosis in
chronic hepatitis C
C.-F. Huang1, C.-Y. Dai1, J.-F. Huang2, W.-L. Chuang2, M.-L. Yu2.
1
Hepatobiliary Division, Department of Internal Medicine, Kaohsiung
Medical University Hospital; 2Hepatobiliary Division, Department of
Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung
Medical University, Kaohsiung, Taiwan
E-mail: fengcheerup@gmail.com
Background and Aims: Genetic variants of rs2596542 of MHC class I
polypeptide-related chain A (MICA) have been associated with
hepatocellular carcinoma (HCC). The linkage between serum MICA
(sMICA) and liver fibrosis in chronic hepatitis C (CHC) is elusive.
Methods: SNP rs2596542 of MICA and sMICA was tested for the
association with liver fibrosis in 319 biopsy proven CHC patients.
Results: Linear regression analysis revealed that factors independently correlated to sMICA were α-fetoprotein (β: 0.149; 95%
confidence interval [CI]: 0.001, 0.003; P = 0.007) and MICA
rs2596542 GG genotype (β: 0.209; 95% CI: 0.153, 0.483; P < 0.001).
While patients were stratified according to their MICA genetic
variants, advanced fibrosis was the only factor independently
correlated to sMICA among A allele carriers (β: 0.234; 95% CI: 0.107,
0.543; P = 0.004) but not among non-A allele carriers. Logistic
regression analysis revealed that factors associated with advanced
liver fibrosis was sMICA (OR/CI: 2.996/1.428–6.287, P = 0.004) and
platelet counts (OR/CI: 0.988/0.982–0.994, P < 0.001) in MICA
rs2596542 A allele carriers. sMICA > 50 pg/mL provided a positive
predictive value of 72% in predicting advanced liver fibrosis (F34) and
of 90% in significant fibrosis (>F2).
Conclusions: Levels of sMICA were highly correlated to liver disease
severity in CHC patients who carried the MICA rs738409 A allele.
Patients possessing the genetic predisposition had a higher likelihood of significant liver fibrosis if they expressed higher sMICA levels
and may be considered as a high priority of antiviral treatment.
THU-202
Characterisation of resistance associated substitutions in direct
acting antivirals treatment naive patients with genotype 3
hepatitis C virus
D.A. Smith1, A. Magri1, D. Bonsall1, M.A. Ansari2, C. Ip2, A. Trebes2,
A. Brown1, P. Piazza2, R. Bowden2, P. Klenerman1, P. Simmonds1,
E. Barnes1. 1Nuffield Department of Medicine; 2Wellcome Trust Centre
for Human Genetics, University of Oxford, Oxford, United Kingdom
E-mail: david.smith@ndm.ox.ac.uk
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Background and Aims: The development of direct acting antivirals
(DAAs) has led to a revolution in hepatitis C virus (HCV) therapy.
Efficacy in genotype (gt) 3 has been shown to be lower than in other
genotypes. The reasons for failure are unclear but viral variants,
carrying resistance associated substitutions (RASs), which occur at
baseline or in response to therapy may play a role. Currently gt3 RASs
are poorly characterised and the prevalence is not well understood.
Here, we report the prevalence of RASs in a cohort of DAA treatment
naïve patients infected with gt3 HCV. We then evaluate the effect of
these RASs on the efficacy of Daclatasvir and Sofosbuvir in the S52
gt3a replicon.
Methods: Baseline samples were obtained from 530 patients
enrolled in a clinical trial (BOSON Study). Sequencing library’s were
created using a probe based enrichment technique (ve-seq) and
sequenced using Ilumina Mi-seq to generate full viral genome
sequences. Sequence data were analysed and viral quasispecies
variants with a frequency as low as <1% were called. A literature
review was performed to identify RASs to currently approved DAA’s.
Where data on gt3 RASs where unavailable gt1 data was used as a
reference. Identified RASs to Daclatasvir and Sofosbuvir were then
tested using the S52 Delta Neomycin gt3a replicon using the Huh7.5SEC14L2 cell line.
Results: From the literature review, 36 known Sofosbuvir and
Daclatasvir associated RASs were identified at 8 genomic positions
in the NS5a and NS5b. Full sets of virus haplotype data for these
positions was obtained from 464 patients. RASs to Daclatasvir were
detected in 16.2% (n = 75) of patients with Y93H and A30K being the
most prevalent. RASs to Sofosbuvir were observed in 1% (n = 5) of
patients and no association with SVR was observed. We identified
RASs to both Daclatasvir and Sofosbuvir in <1% (n = 1) of patients. The
NS5a RASs Y93H, A30K, P58H and the NS5b RASs S282T V321A were
shown to infer resistance to Daclatasvir or Sofosbuvir respectively in
the gt3a replicon (Figure 1).
Conclusions: This study reports the prevalence of RASs in the largest
cohort of gt3 DAA treatment-naïve infected patients. Using next
generation full genome sequencing we identified RASs in up to 17% of
the patients. Characterising the gt3-associated RASs we found that
only 4 of the previously identified RASs for Sofosbuvir and Daclatasvir
were resistant in the gt3 replicon. We also report a modest effect from
P58H substitution to Daclatasvir, while no effect was observed from
L159F to Sofosbuvir.

THU-203
Prevalence and genotype distribution of hepatitis C virus in
Georgia: a 2015 nationwide population-based survey
D. Baliashvili1, A. Kasradze1, G. Kuchukhidze1, S. Salyer2,
A. Gamkrelidze1, K. Zakhashvili1, M. Alkhazashvili1, G. Chanturia1,
N. Chitadze1, R. Sukhiashvili1, M. Shakhnazarova1, P. Imnadze1,
J. Drobeniuc3, C. Blanton2, S. Russell2, J. Morgan2,4, F. Averhoff3,
L. Hagan3. 1National Center for Disease Control and Public Health, Tbilisi,
Georgia; 2Division of Global Health Protection; 3Division of Viral
Hepatitis, Centers for Disease Control and Prevention, Atlanta, United
States; 4Global Disease Detection – South Caucasus Regional Center,
Centers for Disease Control and Prevention, Tbilisi, Georgia
E-mail: dato.baliashvili@gmail.com
Background and Aims: A nationwide population-based Hepatitis C
survey was conducted in 2015 to provide baseline data for the
Georgian HCV elimination program, launched in April, 2015. This
analysis presents national HCV prevalence, risk factors and genotype
distribution.
Methods: A cross-sectional, nationwide serosurvey of HCV was
designed to provide an estimate of the national prevalence of HCV
infection. The survey used a stratified, multi-stage cluster design (n =
7,000) and included adults aged ≥18 years. A structured questionnaire collected data on socio-demographics, medical history, lifestyle
information and HCV risk factors. Serum specimens were obtained
and tested for anti-HCV antibody, HCV RNA on anti-HCV positive
samples to determine active infection, and HCV genotype. Data were
weighted using census data on sex, age, and geography. Descriptive
analysis was conducted.
Results: National seroprevalence of HCV in Georgia was 7.7%, and
prevalence of chronic HCV infection was 5.4%. Two risk factors were
independently associated with anti-HCV+ status: history of injection
drug use (IDU) (aOR = 21.4, 95% CI = 12.3–37.4), which was reported
by 38.2% of anti-HCV positive participants, and ever receiving a blood
transfusion (aOR = 4.5, 95% CI = 2.8–7.2), which was reported by 19.7%
of participants; 46.7% of participants did not report either of these
two risk factors. Among anti-HCV+ males, 50.9% reported history of
IDU, 16.9% reported blood transfusion, and 38.4% reported neither
risk factor. Among anti-HCV+ females, 2.4% reported IDU, 27.6%
reported blood transfusion, and 70% reported neither risk factor. The
most prevalent genotype nationally was GT1b (40.5%) followed by
GT3 (34.7%), GT2 (23.6%) and GT1a (0.6%). 0.7% of participants had
indeterminate genotype results. Genotype distribution varied by sex
and reported risk factors with GT3 most common among males
(39.6%) and participants reporting history of IDU (35.3%). GT1b was
more prevalent among females (62.5%) and participants reporting
history of blood transfusion (54.3%). Among participants not
reporting either IDU or blood transfusion, GT3 was the most
common (41.9%) among males and GT1b was more prevalent
among females (64.9%).
Conclusions: Our study found that HCV genotype distribution in
Georgia varied by sex and reported risk factors. In the general
population, genotypes 1 and 3 have similar prevalence, therefore,
introduction of pangenotypic treatment regimens in the Georgian
HCV elimination program would be beneficial.
THU-204
Understanding factors associated with hepatitis c spontaneous
viral clearance: a meta-analysis
D.N. Aisyah1,2, L. Shallcross1, A.J. Hully3, A. Hayward1. 1UCL Infectious
Disease Informatics, Farr Institute of Health Informatics, London, United
Kingdom; 2Faculty of Public Health, Universitas Indonesia, Depok,
Indonesia; 3School of Medicine, King’s College London, London, United
Kingdom
E-mail: dewi.aisyah.14@ucl.ac.uk
Background and Aims: New advances in the treatment of hepatitis C
provide high levels of sustained viral response but their expense
limits availability in publicly funded health systems. Understanding
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which patients are likely to clear virus spontaneously without
treatment and the timing of this is important for informing how
treatment should be most effectively targeted. This review aims to
ascertain more precise estimates of viral clearance rates, and better
define the factors that predict clearance.
Methods: We did a systematic review and searched in Ovid Embase,
Ovid Medline and Pubmed from 1st January 1994 to 30th June 2015 for
studies reported spontaneous viral clearance (SVC) and/or factors
associated with clearance. The initial screening and full text review
was done by two independent reviewers. Heterogeneity was
investigated using I2. To investigate the relationship between time
since infection and SVC we plotted rates of viral clearance against
follow-up time for studies where time of infection was known. To
identify clinical, behavioural, and demographic predictors of SVC we
calculated odds ratios comparing patients who had achieved SVC to
individuals who had not for each predictor.
Results: Fourty four studies were included in analysis, comprising 7
studies where the rate of HCV clearance could be estimated and 44
studies which assessed factors associated with SVC, representing a
total of 20,409 individuals. Based on meta-analysis output, the rates
of spontaneous clearance were 21.8% (95% CI: 9–44.1%), 27.9% (95% CI:
17.2–41.8%), 36.1% (95% CI: 23.5–50.9%), and 37.1% (95% CI: 23.7–
52.8%) within 3, 6, 12, and 24 months after infection respectively. We
found that those who had not spontaneously cleared by 12 months
were unlikely to do so. The following risk factors decreased the
likelihood of spontaneous clearance: male sex, absence of hepatitis B
co-infection, asymptomatic infection, black or non-indigenous race,
infection with non-genotype 1 strains, older age, those with alcohol
or drug problems and HIV positive patients.

Conclusions: This study suggests that patients continue to spontaneously clear HCV up to at least 12 months following initial infection.
The study supports early treatment for high risk groups which are
also have lower likelihood of clearance. Given the high costs of
treatment, this study also provides rationale to give sufficient time
for low risk patients who are more likely to clear spontaneously
before initiating treatment in the setting where cost of treatment is
limited.
THU-205
Search for anti-hepatitis C virus positive patients lost in the health
system: analysis of the absence of referring and the abandonment
of the patient
E.M. Crespo1, F.C. Espinosa2, A. Lue1,3, R.B. Ruesca2,4, S.L. Perez1,
E.S. Villacampa2,3, T.S. Aullo1. 1Gastroenterology and Liver Unit, Hospital
Clinico Universitario Lozano Blesa; 2University of Zaragoza; 3Aragon
Health Research Institute (IIS Aragon); 4Microbiology, Hospital Clinico
Universitario Lozano Blesa, Zaragoza, Spain
E-mail: elenamarcres@gmail.com
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Background and Aims: To make an active search for lost patients in
the health system with HCV infection and to look for factors
associated with both absence of referral as patient abandonment.
Methods: We retrospectively analyzed all patients with positive
serological results for HCV that had been performed in our health
sector between January of 2009 and December of 2011. We made a
search thought the electronic medical record to establish the
existence of referral to the specialist (hepatologist and/or infectious
diseases specialist), and the abandonment of the patient, once
referred. Demographic, clinical and analytical variables were
assessed.
Results: Within the period analyzed, 623 patients had a positive
serology for HCV. 64.2% were male and 84.6% had Spanish nationality.
The average age was 53 ( ± 13) years and 70% of patients were born
between 1950 and 1975. Most of serologies were requested from
primary healthcare (53%), followed by Digestive (7.9%), Psychiatry
(5.6%), Infectious Diseases (4.7%) and Obstetrics (4.2%). 141 patients
(22.6%) with HCV anti-bodies have never been referred to the
specialist and most of them (76.6%) do not ever had viral RNA
determination. The services with lowest referral rate to the specialist
were Obstetrics and Psychiatry (57.1% and 53.8% respectively; P =
0.000). Contrary to expectations, the absence of referral to the
specialist was more frequent in patients without drug abuse
consumption than in patients with addiction to them (25.1% vs.
17.4%, p = 0.032). Also were less frequently derived to specialized
medical care, monoinfected patients than those who were coinfected by HIV (23.5% vs. 7.0%; p = 0.005). No association was
found with the existence of psychiatric pathology, nationality, sex or
age of the patient. One third (33.1%) of patients referred to the
specialist abandoned the follow-up, being the dropout more frequent
in foreign patients (44.7% vs. Spanish 30.6%, p = 0.016), with drug
abuse (39.8% vs. no history of addiction 29.5%, p = 0.023), and with
HCV 3 and 4 genotypes (41.7% and 26.7% respectively, p = 0.003).
Regarding the time of abandonment, the majority of the patients did
so before the viral load was determined (68.3%, p = 0.000).
Conclusions: In our setting, there is a high percentage of anti-HCV +
patients who have never been correctly evaluated. There appear to be
two different profiles of patients who have a greater risk of loss in the
health system: patients not referred to the specialist and patients
with voluntary abandonment of follow-up.
THU-206
Rate and predictive factors of spontaneous hepatitis C virus
clearance after acute infection in human immunodeficiency
virus-positive subjects
M. Merli1, L. Galli1, A. Poli1, S. Salpietro1, E. Messina1, M.R. Parisi1,
A. Andolina1, G. Morsica1, S. Bagaglio1, A. Castagna1, A. Lazzarin1,
C. Uberti-Foppa1, H. Hasson1. 1Infectious Diseases Clinic, IRCCS
Ospedale San Raffaele, Milano, Italy
E-mail: merli.marco@hsr.it
Background and Aims: Acute hepatitis C (AHC) is common in HIVinfected patients, but data on HCV spontaneous clearance, especially
after one year, are limited in this population and determining factors
are largely unknown. The aim of this study was to investigate the time
to virus clearance during acute HCV infection in HIV-1 coinfection
and to assess its predictive factors.
Methods: Retrospective cohort study on HIV-1 infected patients,
followed at the Infectious Diseases Department of San Raffaele
Hospital (IDD-HSR), with a diagnosis of AHC, defined by a positive
HCVRNA test within 6 months of a preceding negative HCVRNA or
antibody test. Follow-up started at the date of AHC diagnosis and
ended at the date of spontaneous clearance of HCV or anti-HCV
therapy start or last available HCVRNA examination within July 2016
(data freezing), whichever occurred first. The primary end point was
time to HCV spontaneous clearance, defined as 2 consecutive
HCVRNA negative tests (<12 IU/mL) 6 months apart, in absence of
anti-HCV therapy. Kaplan-Meier survival curves and Cox regression
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model were used to assess the impact of clinical and virological
variables on the outcome.
Results: Seventy-eight HIV patients with AHC were included. Most of
them were males [n = 75 (96%)], median age was 38 (35–43) years old
with 7 (3–12) years of HIV infection. Men-who-have-sex-with-men
(MSM) were 65 (83%). Ten (13%) had a previous AIDS diagnosis. HCV
genotype 1 was the most common [58 (83%)]. One-year cumulative
probability of HCV clearance was 20% (95% CI 12–31%), but reached
24% (15–37%) and 29% (19–44%) after 2 and 3 years, respectively. By
HCV genotype (1 vs non-1), the cumulative probability of clearance
was 12% (5–24%) vs 28% (9–65%) and 15% (7–30%) vs 42% (17–79%) at
1 and 2 years, respectively ( p = 0.163 at log-rank test). Patients not
achieving HCV clearance were more frequently ART-naive [14 (24%)
vs 0; p = 0.017)] and had a higher plasma HCVRNA [5.9 (5.1–6.6) vs 4.4
(2.4–5.5) Log IU/mL; p = 0.005]. In multivariate analysis, HCV
genotype non-1 and CD8 count were found to be independently
associated with the risk of HCV clearance (Table 1).
Table 1:
(number events = 65/78),
AIC = 92.71

Characteristic
HCV genotype 1 vs non-1
Calendar year of AHC (per more recent
year)
ART exposure (per 5-years longer)
Total lymphocytes (per 109/L higher)
Total bilirubin (per 1-mg/dL higher)
CD4+ (per 100-cells/mm3 higher)
CD8 (per 100-cells/mm3 higher)
HIV-RNA (per log10 copies/mL higher)
HCV-RNA (per log10 copies/mL higher)
Total cholesterol (per 50-mg/dL higher)
Triglycerides (per 50-mg/dL higher)
FIB-4 Index (per 1-point higher)

Adjusted Hazard
ratio (95%
confidence
interval)

p-value

0.04 (0.01–0.45)
1.11 (0.80–1.56)

0.010
0.528

1.03 (0.48–2.21)
0.70 (0.18–2.69)
1.33 (0.93–1.91)
1.29 (0.90–1.84)
1.31 (1.04–1.65)
0.34 (0.07–1.65)
0.84 (0.57–1.24)
2.97 (0.87–10.07)
1.30 (0.68–2.51)
0.96 (0.86–1.07)

0.948
0.609
0.117
0.170
0.023
0.181
0.370
0.081
0.429
0.418

Conclusions: In this cohort of HIV patients HCV spontaneous
clearance after AHC was 20%, 24% and 29% after one year, 2 and 3
years respectively, higher than previously reported. Genotype non-1
and a higher CD8 count were found to favorably impact the chance of
clearance.
THU-207
Characterization of liver fibrosis stage and regression in chronic
hepatitis C infected patients after achieving sustained virologic
response using direct-acting antivirals as demonstrated by
elastography
E. Thomas1, M. Yoneda2, S. Alawad3, E. Schiff2. 1University of Miami
Miller School of Medicine, Miami, United States; 2Schiff Center for Liver
Diseases; 3Schiff Center for Liver Disease, University of Miami Miller
School of Medicine, Miami, United States
E-mail: ethomas1@med.miami.edu
Background and Aims: Cirrhosis due to HCV infection has been
associated with increased risk for hepatocellular carcinoma. The aim
of our study was to assess changes in liver transient elastography (TE)
and fibrosis-4 (FIB-4) score in patients with chronic hepatitis C (CHC)
in a large cohort of patients and in a subcohort who achieved
sustained viral response (SVR).
Methods: Our cohort included approximately 1,200 patients with
chronic liver disease. In our cohort, approximately 500 had liver
biopsies. Retrospective prospective study included 60 patients with
CHC and a baseline liver biopsy who achieved SVR after treatment
with DAA regimens and had a pretreatment TE study and at least one
follow up TE measurement at 24 weeks or later post end of treatment
response (EOTR). The estimated stage of liver fibrosis based on TE was

categorized as F0-F2 (<9.4 kpa), or F3 (9.5–12.4 Kpa), or F4/cirrhotics
(TE ≥ 12.5 kpa).
Results: Approximetly 1,200 patients were successfully assessed by
fibroscan and comparisons made with clinical parameters of liver
disease. The median baseline TE for the entire cohort was 11.9 Kpa
(range 3.8–65.2) and at follow up, TE decreased to 7.35 Kpa (range
2.9–34.8) with a median change in TE of −3.4 Kpa (range −35.3 to +1,
p = 7.355e−11). Follow up median TE done in the cirrhotic population
after median time of 39 weeks post EOTR decreased to 11.7 Kpa and
FIB4 was 2.3. The median change of TE in cirrhotic patients was
−6.5 kpa (range −35.3 to +1, p = 1.043e−7) and for FIB4 was −1.97
(range −17.47 to −0.33, p = 1.49e−8). Non-cirrhotic patients (TE ≤
12.4) comprised 55% of the entire cohort and their median change of
TE was −2.4 Kpa (range −6.4 to 0.7, p = 1.539e−6) and FIB4 was −0.68
(range −2.8 to 0.41, p = 2.987e−6). 48% of the entire cohort downstaged their liver fibrosis as determined by TE. In a multiple logistic
regression analysis for factors associated with down-staging in liver
fibrosis, we found that patients who were treatment naïve were more
likely to improve their fibrosis stage (OR 5.73, p = 0.033).
Conclusions: Liver fibrosis stage, as determined by TE, improved after
achieving SVR with DAA treatments in most patients. The significant
drop in TE measurement post SVR was also correlated with a
significant drop in FIB4. Although cirrhotic patients had a more
significant drop in their median TE when compared to non-cirrhotic
patients, they had a lower probability of improving their fibrosis
stage.
THU-208
Performance of the validated EGCRISC screening tool in chronic
hepatitis C infection detection after application in the Egyptian
setting
E.M. El-Ghitany1, A. Farghaly1, S. Farag2. 1Tropical Health; 2Biostatistics,
High Institute of Public Health, Alexandria University, Alexandria, Egypt
E-mail: ingy.elghitany@gmail.com
Background and Aims: Hepatitis C virus infection is a major health
problem in Egypt. The government has been offering a powerful
regularly updated treatment protocol for chronically infected
individuals for years. Nevertheless, there are evidences of ongoing
transmission. Efforts on the primary prevention level including
awareness and robust screening strategy have to be strengthened. We
previously developed an Egyptian HCV risk screening tool (EGCRISC)
(J. Med. Virol. 88:1767–1775, 2016) based on exhaustive analysis of
risk factors in four groups (males and females less and more than
45 years old). The tool is available in Arabic through our website
“www.virus-c.com”. This study aims to test the performance of
EGCRISC on a large sample simulating the Egyptian setting.
Methods: Through a nation-wide survey, we tested 5934 randomly
selected individuals from governorates representing the five major
provinces in Egypt according to their population density where urban
and rural areas were proportionally allocated (Greater Cairo; 1027,
Alexandria; 1210, Delta; 1222, Canal; 780, Upper Egypt; 1695). The
participant underwent an interview to fill the tailored EGCRISC tool
and at the same time, a blood sample was collected for ELISA
screening and PCR testing of positive cases.
Results: The study comprised of Male < 45; 1767, Male 45+; 1060,
Female < 45; 1997, Female 45+; 1110. Rural residence participants
represented 69.4%. In general, all the individual risk factors were
significantly associated with HCV infection ( p < 0.05) namely; (rural
residence, histories of blood contaminated piercing, blood transfusion, jaundice, Schistosomiasis, Parental antischistosomal treatment,
fatigue, shared sharp objects, hospitalization, invasive procedures,
contact with jaundiced patient, blood sampling, dental visits and
home delivery. HCV antibody prevalence among those who didn’t
know their status and those denied having the infection was 16.7%
and 10.7% respectively. The EGCRISC showed good significant
performance in all groups. The degree of agreement and Kappa
values were 72.3% & 0.53, 55.6% & 0.43, 36% & 0.15 and 72.9% & 0.69 in
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Males <45 years, Males >45 years, Females <45 years, Females >45
years respectively.

Conclusions: EGCRISC has a good considerable performance allover
Egypt and is recommended to be integrated in the primary care
practice for early detection of HCV infection.
The study was sponsored by Science and Technology Development
Fund (STDF), Egypt; Project No. 3469.

Viral hepatitis: Hepatitis C – Clinical (therapy)
THU-209
In hepatitis C virus-related advanced fibrosis and cirrhosis, early
decline of liver stiffness following antiviral therapy with DAAs is
related to decline in liver inflammation
A. Winters1, S. Luedtke1,2, A. Moreland3, P. Jangouk4,5, G. Weng6,
M. Silveira3,7, P. Davitkov3,7, A. Duarte-Rojo8, R. Cheung9,10,
G. Garcia-Tsao8,11, Y. Falck-Ytter3,7,12, A. Branch1, N. Bräu1,2. 1Medicine,
Mount Sinai School of Medicine, New York, NY; 2James J. Peters VA
Medical Center, Bronx, NY; 3Louis Stokes VA Medical Center, Cleveland,
OH; 4VA Connecticut Health Care System, West Haven, CT; 5Medicine,
Yale University, New Haven, CT; 6University of Arkansas for Medical
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Background and Aims: Decline in liver stiffness (LS) as measured by
transient elastography (TE) has been described in most patients
following HCV therapy with direct-acting antiviral agents (DAAs). In
patients with advanced fibrosis or cirrhosis (METAVIR F3-F4),
substantial early post-treatment declines in LS have been observed
at a time point when a significant regression of fibrosis is not yet
expected. This study examines the influence of pre-treatment liver
inflammation and its decline post-treatment on the early decline of
LS following DAA therapy.
Methods: In six centers, HCV patients who received their first all-oral
DAA therapy and had at least one LS measure pre- and post-treatment
were retrospectively identified and included if pre-treatment LS ≥
9.5 kPa. Patients with ascites or liver cancer were excluded. ALT levels
were used as a surrogate of liver inflammation.
Results: Among 185 eligible patients, 60 (32%) were classified based
on pre-treatment baseline (BL) LS as F3 (LS = 9.5–12.4 kPa), and 125
(68%) as F4 cirrhosis (LS ≥ 12.5 kPa), among whom 64 (35%) had low
LS (12.5–19.9 kPa, F4a), 36 (20%) had intermediate LS (20.0–29.9 kPa,
F4b), and 25 (13%) had high LS (≥30.0 kPa, F4c). With each increasing
S280

LS category (F3-F4a-F4b-F4c), there was a significant increase in BL
esophageal varices (0-3-36-56%, respectively) and BL thrombocytopenia <100,000/mm3 (5-9-33-40%). Median time between BL and
post-treatment (PT) LS measures was 10.3 months (IQR, 7.7–14.4
months). Mean absolute decline of PT vs. BL LS increased with each LS
category (2.9-4.6-7.7-11.8 kPa, p < 0.001), but the mean percent
decline was not different (17-29-31-26%, p = 0.89). There was a
significant correlation between the log10 decline of PT/BL ALT level
and log10 decline of PT/BL LS: R = 0.21, p = 0.005. The rate of patients
with a decline to PT LS < 9.5 kPa was 73-47-11-0% ( p < 0.001) with a
rate of 27% (34/125) among F4 patients. In these F4 patients, LS
decline to <9.5 kPa was associated with absence of BL esophageal
varices (0% vs. 32% in patients with PT LS ≥ 9.5 kPa, p = 0.001), lower
rate of BL thrombocytopenia <100,000/mm3 (3% vs. 30%, p = 0.001),
and of BL APRI < 1.0 (60% vs. 26%, p = 0.001).
Conclusions: In HCV patients with F3-F4 fibrosis, PT decline of LS is
correlated to PT decline in ALT level. Over 25% of F4 patients had PT LS
< 9.5 kPa. These patients may not have had BL cirrhosis with a
significant proportion of their BL LS stemming from liver inflammation, or PT LS may need to be redefined to account for resolved
inflammation.
THU-210
Factors that influence the improvement of serum albumin during
interferon-free sofosbuvir/ledipasvir therapy for Japanese
patients with chronic hepatitis C virus infection
A. Kawano1, E. Ogawa2, N. Furusyo2, H. Nomura3, K. Dohmen4,
N. Higashi5, K. Takahashi6, K. Azuma7, T. Satoh8, M. Nakamuta9,
T. Koyanagi10, S. Shimoda11, M. Kato12, E. Kajiwara13, J. Hayashi14 and
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Background and Aims: Interferon (IFN)-free regimens of directacting antiviral agents have improved the treatment response for
chronic hepatitis C virus (HCV) infection and the improvement of
serum albumin during interferon-free antiviral therapy has been
reported. The aim of this study was to identify the factors that
influence the improvement of serum albumin in the patients
receiving interferon-free antiviral therapy.
Methods: This prospective, multicenter study consisted of 767
Japanese patients with chronic HCV genotype 1b infectionwho
completed sofosbuvir (SOF)/ledipasvir (LDV) therapy for 12 weeks.
Decompensated cirrhosis was excluded. We evaluated the changes of
serum albumin between the baseline and the end of treatment (EOT)
(Δ Alb). The area under the receiver operating characteristic curve
(AUROC) analysis was performed to evaluate the relationship between
serum albumin and Δ Alb. Multivariate logistic regression analysis
was done to identify the independent factors that influence Δ Alb.
Results: HCV RNA negativity at EOT was 100% (767/767). For
the entire cohort, median serum albumin significantly increased
from 40 to 41 g/L ( p < 0.001). The AUROC for predicting Δ Alb ≥ 3.0,
5.0 and 7.0 g/L were 0.80, 0.84 and 0.86, respectively. In order to
predict Δ Alb ≥ 7.0 g/L, the cutoff value for serum albumin at baseline
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was 37 g/L. The median Δ Alb of the low albumin patients (≤37 g/L, n
= 224) and the high albumin patients (>37 g/L, n = 543) were 3.0
and 0.0 g/L, respectively ( p < 0.001). In the low albumin patients,
multivariate logistic regression analysis extracted body mass index
(BMI) (odds ratio (OR) 0.90, p = 0.0068) and diabetes mellitus (OR
0.43, p = 0.0078) as independent factors to predict Δ Alb > 3.0 g/L. In
the low albumin patients, the obese patients (BMI ≥ 25 kg/m2, n = 56)
showed significantly lower Δ Alb than the non-obese patients (BMI <
25 kg/m2, n = 158) (2.0 vs. 4.0 g/L, p = 0.021) and the diabetic patients
(n = 62) showed significantly lower Δ Alb than the non-diabetic
patients (n = 162) (3.0 vs. 4.0 g/L, p = 0.023).
Conclusions: In the low albumin (≤37 g/L) patients with chronic HCV
infection, interferon-free SOF/LDV therapy significantly improved the
serum albumin. However the improvement of serum albumin was
significantly low in the obese or diabetic patients.
THU-211
Predictors of sustained virological response 12 weeks after the
end of treatment in hepatitis C virus GT3 infected patients
receiving IFN-free antiviral treatments
A. Mangia1, R. Santoro1, G. Cenderello2, V. Piazzolla1, D. Petruzzellis1,
D. Potenza3, M.M. Squillante1, M. Cela4, G. De Stefano5. 1Liver Unit,
IRCCS “Casa Sollievo della sofferenza”, San Giovanni Rotondo; 2Infectious
Diseases Unit, Galliera Hospital, Genoa; 3Interventional Ultrasound Unit,
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Foggia; 5Infectious Diseases Unit, “Madonna delle Grazie” hospital,
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Background and Aims: Traditional predictors of SVR showed a
limited impact in registration studies on IFN-free regimens.
Predictors of SVR to IFN-free DAA treatment including IL28B and
PNPLA3 have not been investigated in real life cohorts among
patients with HCV genotype 3 (GT3) infection. To identify possible
predictors of SVR in a large cohort of Italian patients with HCV GT3
treated or under treatment with DAA.
Methods: Mono infected patients with GT3 infection consecutively
treated with DAA at 5 different centers since January 2014 were
investigated. Only patients who completed follow up are considered
in this analysis, additional patients currently on treatment or on
follow up (fu) will be included once the assigned treatment course/fu
will be completed. PNPLA3 rs738409 and IL28B genetic polymorphisms were evaluated. A population based sequencing with limit of
detection for reproducible sequencing results of approximately 1000
HCV RNA IU/ml was used for detection of mutations associated with
resistance. Stage of disease was assessed by histology (Metavir
classification) or transient elastography.
Results: Of 291 patients included in the current analysis, 80% were
male, median age was 51 (26–79) yrs, mean BMI 25 (17–39), 45% were
treatment experienced. Fibrosis stage was 2 in 15% of patients, 3 in
41% and 4 in 45%. Of cirrhotic patients, 89% were in Child-Pugh class A
and 11% in B. The overall SVR12 was 88.2%, 90% of 182 patients
receiving SOF/DCV had SVR12 as compared to 86% of 109 receiving
SOF/RBV. Overall, PNPLA3 GG genotype was observed in 7.2% of
patients, the rate increased to 71% among subject with cirrhosis as
compared to 28% in non cirrhotic patients ( p = 0.09). No association
between IL28BCC or PNPLA3 and SVR12 was observed.
SVR12 decreased from stage 2 (100%) to stage 3 (91%) and 4 (81.7%)
( p = 0.05). In naive patients, SVR12 was significantly higher than in
previously treated patients (98.6% vs. 75.8%) ( p < 0.001). By multivariate analysis only previous treatment history was an independent
predictor of response (OR = 22.4; 95% CI 2.8–177.3; p = 0.003). Among
non responder patients, Y93H mutation associated with resistance
was observed in 66% of patients who failed SOF/DCV and in 57% of
patients who failed SOF/RBV.
Conclusions: In real life, prior treatment history represents the best
predictor of SVR12 after SOF/DCV or SOF/RBV treatment. Y93H is
highly frequent in patients with virological failure. PNPLA3 GG

polymorphism might be considered a marker of GT3 associated
fibrosis.
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Markedly improvement of glycaemic control in diabetic patients
with chronic hepatitis C achieving sustained virologic response
after direct acting antiviral therapy: results of a prospective
controlled study
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E-mail: marco.sacco10@gmail.com
Background and Aims: Despite data on reduction in insulin
resistance, no prospective study has demonstrated improvement in
glycaemic control in diabetic patients ( pts) with CHC achieving
Sustained Virologic Response (SVR).
Aim of the study was to determine the impact of SVR to Direct
Antiviral Agents (DAA) on glycaemic control (fasting glucose-FG- and
glycated haemoglobin-HbA1c) values in diabetic pts with CHC;
secondary aim was to assess the effect on antihyperglycemic
medication needs in pts who achieved SVR.
Methods: From 01/2015 to 12/2015, 122 CHC pts with type 2 diabetes
mellitus (T2DM) were consecutively recruited in two Centers of Italy.
Twelve (9.8%) accepted to serve as controls before to be treated with
DAA. Of the remaining 110 pts, 101 (91.8%) obtained a SVR. All their
demographic, anthropometric, clinical, biochemical, virological,
histological and metabolic features were collected both at baseline
and 12 weeks after the end of therapy. The 12 untreated pts were
followed up for a comparable period (24–36 weeks) and their data
were similarly collected at baseline and at the end of follow up.
Results: Pts were divided into two groups: 101 with SVR (Group 1)
and 21 untreated/non responders (Group 2). At baseline, the groups
were comparable for basal variables. Mean HbA1c values in Group 1
pts were 52.15 mmol/mol (before therapy) and 46.51 mmol/mol after
treatment ( p < 0.001). The corresponding HbA1c levels in Group 2 pts
were 53.38 and 55.31 mmol/mol respectively ( p = 0.780). At baseline,
mean glycemic values of 152.4 mg/dL was found in Group 1 pts while
a significant reduction was observed after treatment (134.3 mg/dL,
p = 0.002). Group 2 pts showed mean glycemic values of 145.31 mg/
dL before therapy and 140.6 after therapy ( p = 0.707). BMI, waist and
hip circumference, waist-to-hip ratio did not significantly change
before and after antiviral treatment in both groups.
Among responders, 38 (37.6%) had a de-escalation of their antihyperglycemics from baseline to 12 weeks post therapy compared to
1 (5.2%) in Group 2 ( p = 0.045); conversely, 4 (3.9%) pts in Group 1 and
3 (15.7%, p = 0.076) in Group 2 had to increase the drug dosage or to
change type of medication.
Conclusions: According to our data, SVR induces a significant
amelioration of the glycemic pattern by decreasing FG and HbA1c
values in diabetic HCV pts with consequent impact on antihyperglycemic therapy. This reduction is not found in untreated/
non responders, who showed a not statistically significant increase of
these values.
THU-213
Impact of IL28B genotype on response rates in hepatitis C virus
cirrhotic patients treated with new DAA regimens: experience of a
single center
P. Ponzo1, G. Troshina1, A. Tucci1, L. Venezia1, M. Sacco1, A. Smedile1,
M.L. Abate1, G. Caviglia1, A. Olivero1, M. Rizzetto1, G.M. Saracco1,
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Background and Aims: The impact of interleukin 28B polymorphisms on treatment outcomes in the DAA era is not clear. We analysed
the association of IL28B polymorphisms with the virological response
(SVR) among HCV patients treated with second generation DAA
regimens.
Methods: A total of 948 pre-cirrhotic (26%) and cirrhotic (74%)
patients naïve (n = 354), previous relapsers (n = 210), or nonresponders (n = 384) to pegIFN/RBV were treated in a sigle referral Center
between March 2015 and October 2016. According to European
guidelines, fibrosis and genotype patients received IFN-free DAA
regimens for 12 or 24, weeks with or without ribavirin. Analyses were
based on patients who received at least one dose of study medication.
Results: All patients consented to genetic testing and were included
in the study. 592 (62,4%) were men, 616 (65%) had HCV genotype 1
(20% 1a), 86 (9%) genotype 2 and 168 (18%) genotype 3 and 76 (8%)
genotype 4, 234 (24,7%) had CC IL28B alleles and 714 (75,3%)
had non-CC IL28B (26% TT). 711/948 (75%) patients completed
treatment and were followed-up of at least 12 weeks; the remaining
are still on treatment. The overall SVR rate was high (95%) and
significantly high in all genotypes. Among patients with HCV
genotype 1 infection, the rate of SVR rate were 96.7% (100% in
subtype 1a, and 96% (357/372) in subtype 1b). Rates for patients with
genotype 2 and 3 infections were respectively 95,3% (61/64) and 81%
(111/126) and forgenotype 4 95% (54/57). Globally SVR rates were
higher for all IL28B genotypes; CC: 97% (G1 98,2%, G2 100%, G3 93,7%,
G4 100% respectively); CT: 94% (G1 96,3%, G2 91%, G3 86,1%, G4 88,4%
respectively) and TT: 95% (G1 98,3%, G2 100%, G3 66,6%, G4 100%
respectively). IL28B genotype althered to influence early viral
kinetics; patients with the CC genotype had slightly greater reduction
in HCV viral load during the first two weeks of treatment. Based on
prior response category (relapse, partial or null response) SVR was
comparable across IL28B genotypes in relapser e naïve but decreased
in null responder patients with IL28B CT and TT (95,2% vs 91,2% and
90% respectively).
Conclusions: Our findings suggest that IL28B genotype has a limited
impact on SVR rates in patients treated with second generation DAA It
might be useful to predict a better response to therapy among chronic
hepatitis C patients with HCV genotype 2 and 3 and in non responder
patients.
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Partial directly observed therapy with ombitasvir/paritaprevir
based regimens allows for successful treatment of patients on
daily supervised methadone
A. Boyle1, F. Marra1,2, R. Fox3, J. Morris4, C. Fleming1, E. Reilly1,
M. Heydtmann5, H. Cairns4, S.T. Barclay6. 1Department of Pharmacy,
Gartnavel General Hospital, Glasgow; 2Department of Pharmacology,
University of Liverpool, Liverpool; 3Department of Infectious Disease,
Gartnavel General Hospital; 4Department of Gastroenterology, Queen
Elizabeth University Hospital, Glasgow; 5Department of
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Background and Aims: Directly observed therapy (DOT) is established as a means of ensuring compliance with medication in a
number of different therapeutic areas. Patients in the early stages of
recovery from opiate addiction are often prescribed opiate substitution therapy (OST) as DOT, lending a unique opportunity to coadminister direct acting antivirals. We have previously demonstrated
the efficacy of this model with once daily direct acting antivirals
(DAAs). We set out to examine results from early experience with a BD
regimen of Ombitasvir/Paritaprevir +/− Dasabuvir/+-Ribavirin (hereafter 3D/2D).
Methods: Patients starting on a 3D/2D regimen prior to 31/09/2016 in
Glasgow treatment centres were identified from the Scottish HCV
database. Data on age, genotype, presence of cirrhosis, prior
treatment, intended and actual treatment duration and SVR12 were
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collected. Data was linked with pharmacy records to identify the
location and frequency of dispensing of DAAs. Patients receiving
treatment in an institution ( prison or hospital) were excluded.
Amongst community treated patients, daily supervised patient’s
baseline data and outcomes were compared with other patients
receiving their DAAs weekly or fortnightly. Patients on DOT were
given their morning dose of DAAs under supervision and their second
dose away for offsite dosing. In most pharmacies patients were also
given their Sunday dose to take away on Saturday. Categorical
variables were compared using Fisher’s exact test, continuous by
Student’s t-test.
Results: 175 patients met the inclusion/exclusion criteria: 31 DOT
and 144 non-DOT. Patients receiving DOT were younger, but
otherwise had similar baseline characteristics (Table 1). Rates of
premature discontinuation were similar amongst both groups. To
date 56 patient have attended for SVR bloods, with similar intention
to treat rates between the DOT (6/7 (87.5%)) and the non DOT (47/49
(95.9%)). To date no virological failures have occurred amongst
patients who completed treatment. Full SVR data will be presented
for the cohort.

Conclusions: Directly observed therapy allows patients on daily
supervised methadone to be treated safely with 3D/2D regimens. No
patients in the DOT group discontinued due to treatment related AEs,
and early SVR rates are similar between DOT and non DOT patients.
Full SVR data will be presented at conference.
THU-215
Risk of cardiovascular and cerebrovascular events in hepatitis C
patients following completion of direct-acting antiviral therapy: a
retrospective cohort study
A.W. Singer1, A. Osinusi1, D.M. Brainard1, A.P. Chokkalingam1. 1Gilead
Sciences, Foster City, United States
E-mail: amanda.singer@gilead.com
Background and Aims: Chronic hepatitis C virus (HCV) infection has
been associated with adverse cardiovascular and cerebrovascular
outcomes. Viral eradication with direct-acting antiviral (DAA)
therapy may decrease the risk of these events among HCV patients.
We aimed to characterize the risk of cardiovascular and cerebrovascular events among HCV patients completing HCV treatment with
DAA regimens compared to untreated HCV patients in US administrative claims data.
Methods: 322,276 adults with chronic HCV were enrolled in the
database between January 2006 and September 2015. We identified
8,342 HCV patients dispensed at least 12 weeks of DAA therapy
(excluding boceprevir and telaprevir) and, for comparison, 76,423
untreated HCV patients who had follow-up time in the DAA era.
Patients with at least 6 months of prior enrollment and no evidence of
the events of interest at baseline were included. Events were
identified by diagnostic claims for acute and chronic ischemic
heart disease, angina pectoris, cardiomyopathy, heart failure, subarachnoid hemorrhage, occlusion and stenosis of precerebral or
cerebral arteries, cerebrovascular disease, cerebral atherosclerosis,
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intracerebral hemorrhage, and transient cerebral ischemia. Hazard
ratios (HRs) estimating risk of incident cardiovascular and cerebrovascular events associated with completion of DAA therapy were
calculated with adjustment for covariates using Cox proportional
hazards methods.
Results: HCV patients dispensed a full course of DAA therapy were
more likely than untreated HCV patients to be male, over 55 years old,
with baseline diagnoses of cirrhosis, diabetes, or hypertension, and
on cardiovascular medications. After adjustment for age, gender,
cirrhosis, and other baseline comorbidities and medication use, there
was a reduced risk of total cardiovascular and cerebrovascular events
in patients completing DAA therapy compared to untreated patients
(HR = 0.86, 95% confidence interval [CI]: 0.74–0.99). When examined
separately, adjusted HRs were similar for cardiovascular disease (HR
= 0.90, 95% CI: 0.76–1.05) and cerebrovascular disease (HR = 0.89, 95%
CI: 0.74–1.08).
Conclusions: In this real-world cohort, DAA therapy appeared to
reduce the risk of cardiovascular and cerebrovascular events in HCV
patients even within a short period following estimated completion
of therapy. The benefits of curative DAA therapy in reducing
extrahepatic complications of HCV may be even greater with longer
periods of follow-up.
THU-216
Persistence of hepatitis C virus core antigenemia after sustained
virological response is associated with worsening of liver function
and increased risk of hepatocellular carcinoma
A.S. Hanafy1, W.M. Seleem1, A.M. Marei2. 1Internal Medicine
Department – Hepatology Division; 2Immunology Department – Faculty
of Medicine, Zagazig University, Zagazig, Egypt
E-mail: Dr_amr_hanafy@yahoo.com
Background and Aims: HCV core antigen (HCVcAg) may interact
with host proteins altering signaling pathways to initiate necroinflammation, fibrosis up to liver cirrhosis and hepatocellular carcinoma. Patients may show a progression of liver disease after achieving
SVR which is an issue that needs further investigations.
Methods: From November 2014 to October 2016 and out of 824
patients with chronic HCV who achieved SVR12 after DAAs for 3
months; 89 patients were selected due to unexpected worsening of
the liver functions within 4.2 ± 1.8 months after treatment.
Quantitative measurement of HCV RNA in the serum by real-time
Quantitative PCR 3 months post treatment to detect SVR12.
Detection of HCVcAg in all SVR12th patients with progression of
liver disease by using QuickTiter HCV Core Antigen ELISA kit. Realtime PCR assay in peripheral blood mononuclear cells (PBMC) by
Abbott Real-Time HCV assay, detection limit 20 IU/million PBMC.
Results: Eighty-nine patients 19F and 70M with a median age of 52
years were enrolled. 4.2 ± 1.8 months post treatment, the patients
showed progression of CTP and MELD scores and significant decrease
in platelets and increase in AFP when compared to the pre-treatment
values ( p < 0.05). 73 patients of them (82%) showed positive HCVcAg,
of them 41 (56.2%) showed positive HCV RNA by PCR in PBMC with a
mean value of 357.4 ± 42.1 IU/million cell. Ascites occurred in 53
patients (59.6%), of them, 44 had positive HCVcAg (83%), 30 (56.6%)
patients showed positive HCV RNA in PBMC. Hepatic encephalopathy
occurred in 20 (22.5%) patients. Hepatocellular carcinoma developed
in 8 (9%) patients, all had positive HCVcAg (100%), 7 (87.5%) patients
showed positive HCV RNA in PBMC. Spearman rank correlation
revealed that RNA in PBMC (r = 0.239, p = 0.024), HCC (r = 0.302, p =
0.003) were correlated with HCVcAg. HCC correlated with age (r =
−0.318, p = 0.002), sex (r = −0.316, p = 0.003), HB (r = - 0.445, p =
0.000), ALT (r = −0.341, p = 0.001), AFP (r = 0.726, p = 0.000), MELD (r
= 0.325, p = 0.002), HBA1C (r = 0.622, p = 0.000), HCVcAg (r = 0.357,
p = 0.001), RNA in PBMC (r = 0.232, p = 0.029). HCV cAg at a cut off
value 54.5 pg/ml can predict the occurrence of HCC after SVR12th
with sensitivity of 87.5%, and specificity of 72.5% [AUC 0.713, SE 0.087,
p = 0.043].

Conclusions: Unexplained deterioration of liver disease after SVR12
necessitates investigating the presence of HCV core antigen and
occult C in PBMC as their important role in the development of HCC
after treatment with DAAs and should be done routinely in the
follow-up.
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SVR reduces ethnic disparities in progression to advanced liver
disease in patients with chronic hepatitis C
A.K. Le1, C. Zhao1,2, J. Hoang1, L.A. Yasukawa3, J. Zhang4, S.C. Weber3,
M. Nguyen1. 1Division of Gastroenterology and Hepatology, Stanford
University Medical Center, Palo Alto, United States; 2Department of
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Background and Aims: Progression to advanced liver disease in CHC
patients may differ across ethnic groups, but data is limited. Our goal
was to characterize the rate of progression to cirrhosis, hepatic
decompensation, and hepatocellular carcinoma (HCC) in an ethnically diverse cohort of CHC patients.
Methods: We conducted a retrospective cohort study of 8,037
patients (4,733 White, 1,033 Asian, 684 Black and 1,587 Hispanic)
seen 1997–2015 at 2 U.S. medical centers. Data were obtained
through chart review.
Results: Asians were significantly older (mean age 60 vs. 52–55, p <
0.001) and more likely to present with HCC (23% vs. 6–12%, p < 0.001).
Hispanic patients were more likely to have prevalent cirrhosis (58%
vs. 29–46%, p < 0.001) and decompensation (45% vs. 20–34%, p <
0.001). Of the four groups, Black patients were least likely to receive
treatment (10% vs. 19–21%, p < 0.001) or achieve SVR (30% vs. 38–52%,
p < 0.001). There was a significant difference in cumulative cirrhosis
incidence between ethnicities ( p < 0.001)(Figure). Hispanic, Asian
and White patients with baseline cirrhosis had a similar 10-year
cumulative incidence in hepatic decompensation (67% vs. 71% vs.
62%) and Black patients had a much lower incidence in comparison
(26%); however, the trend did not reach statistical significance ( p =
0.09). For HCC, Hispanic and Asian patients had the highest
cumulative HCC incidence ( p < 0.001). On multivariate analysis for
predictors of cirrhosis, Asian (HR 1.28, p = 0.034) and Hispanic (HR
1.37, p = 0.006) patients had an increased risk for developing cirrhosis
compared to White patients. On secondary multivariate analysis with
adjustments made for SVR status with ethnicity, the increased risk
that Asian and Hispanic patients had compared to White patients no
longer persisted for patients who achieved SVR (Figure). Ethnicity
was not a significant predictor for hepatic decompensation. On
multivariate analysis for predictors of HCC, Asian (HR 1.29, p = 0.025)
and Hispanic (HR 1.47, p = 0.004) ethnicity were again significant
independent predictors for progression to HCC. On secondary
multivariate analysis, there was no longer a significant difference in
risk between these ethnicities (Asian: HR 1.45, p = 0.50; Hispanic: HR
1.01, p = 0.99) for progressing to HCC in patients with SVR.
Conclusions: Hispanic and Asian patients had a significantly higher
risk for progressing to advanced liver disease compared to White
patients, however, successful SVR reduces and removes these ethnic
disparities.
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200 IU/ml; or (d) recorded diagnosis of serum transaminase
elevation, acute hepatic failure, or jaundice. Absolute unadjusted
incidence rates of treatment emergent HBV re-activation were
calculated during exposure to various treatment regimens, and
Poisson regression was used to test the significance of rate
differences. Due to the small number of observed events, adjustment
for potential confounders was not possible.
Results: Overall, just 9 possible HBV reactivation events were
observed during HCV treatment. During 17.02 person-years (PY) of
exposure to sofosbuvir (SOF) without IFN, a single HBV reactivation
event was observed, for a rate of 5.88 per 100 PY. This rate was
significantly lower than those observed during exposure to non-SOF
HCV treatment (8 events during 17.39 PY, rate = 46.00 per 100 PY, p =
0.0545), or during the subset of non-SOF treatment comprising DAAfree IFN-based HCV treatment (7 events during 12.65 PY, rate = 55.32
per 100 PY, p = 0.0377). There was limited exposure (1.23 PY) to SOF
with concomitant IFN observed in the cohort, during which no
reactivation events were observed.
Conclusions: In this analysis of real-world data comparing HBV
reactivation rates during exposure to different HCV treatment
regimens, HBV reactivation was infrequently observed during
exposure to IFN-free SOF treatment. In addition, the rate of HBV
reactivation was significantly lower during exposure to IFN-free SOF
treatment versus DAA-free IFN-based HCV treatment.

THU-218
Risk of hepatitis B virus reactivation during exposure to hepatitis
C virus treatment: an analysis of US ambulatory electronic
medical record data
A.P. Chokkalingam1, A.O. Osinusi1, D.M. Brainard1, L.E. Telep1,
A.W. Singer1. 1Gilead Sciences, Foster City, United States
E-mail: anand.chokkalingam@gilead.com
Background and Aims: The advent of interferon (IFN)-free directacting antiviral (DAA)-based treatment of hepatitis C virus (HCV)
infection has enabled treatment of over 1.4 million patients
worldwide, including HCV patients with hepatitis B virus (HBV)
coinfection, with high cure rates reported in real world datasets.
Reactivation of inactive HBV infection is rare in the absence of wellestablished risk factors. We evaluated the rate of possible HBV
reactivation during DAA treatment using a large United States-based
ambulatory electronic medical record database.
Methods: Using data from January 2006 through April 2016, we
identified 224 patients dispensed anti-HCV treatment who had
either (a) a prior diagnosis of chronic HBV infection or HBV carrier
status; or (b) prior lab results demonstrating HBcAb positivity with
concomitant HBsAg negativity; with no subsequent evidence of HBV
reactivation prior to HCV treatment start. Reactivation was defined as
(a) HBsAg positivity; (b) HBV DNA > 2000 copies; (c) serum ALT >
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THU-219
Efficacy and safety of paritaprevir/ritonavir, ombitasvir and
dasabuvir plus/minus ribavirin for treatment of hepatitis C virus
genotype 1b compensated cirrhosis in patients aged 70 years or
older
A. Trifan1,2, C.C. Prelipcean1,2, L. Gheorghe3, M.G. Curescu4, C. Brisc5,
S. Bataga6, E. Miftode7, V. Arama8, S.A. Chiriac2, T. Cuciureanu1,2,
I. Sporea9, A. Goldis9, A. Popescu9, S. Iacob3, C. Cojocariu1,2,
G. Stefanescu1,2, I. Girleanu1,2, C. Mihai1,2, I. Ciortescu1,2, C. Stanciu1.
1
Institute of Gastroenterology and Hepatology IASI; 2Gastroenterology,
“Grigore T. Popa” University of Medicine and Pharmacy, Iasi;
3
Gastroenterology, “Carol Davila” University of Medicine and Pharmacy,
Bucharest; 4Infectious Diseases, “Victor Babes” University of Medicine
and Pharmacy, Timisoara; 5Gastroenterology, Oradea University of
Medicine and Pharmacy, Oradea; 6Gastroenterology, Targu Mures
University of Medicine and Pharmacy,, Targu Mures; 7Infectious
Diseases, “Grigore T. Popa” University of Medicine and Pharmacy, Iasi;
8
Infectious Diseases, “Matei Bals” National Institute for Infectious
Diseases, Bucharest; 9Gastroenterology, “Victor Babes” University of
Medicine and Pharmacy, Timisoara, Romania
E-mail: ancatrifan@yahoo.com
Background and Aims: Advanced age has been a major limitation of
previous interferon-based treatment for chronic HCV infection
because its poor response and tolerability. Direct acting antivirals
therapies (DAAs) are highly effective and safe, allowing treatment for
elderly patients with no age limit. However, pivotal trials of all-oral
combinations with DAAs included few elderly patients with
compensated cirrhosis. This study aims to analyze the real-world
efficacy and safety of paritaprevir/ritonavir, ombitasvir and dasabuvir
+/− ribavirin PrOD ± ribavirin in elderly patients with HCV genotype
1b compensated cirrhosis.
Methods: 856 patients with HCV genotype 1b compensated cirrhosis
were prospectively included and treated with PrOD + ribavirin for 12
weeks across 10 academic centers in Romania from December 1st
2015 to May 31, 2016. All patients had HCV compensated Child A
cirrhosis (F4 established by Fibromax). SVR12, severe adverse events,
grade 4 laboratory abnormalities, death rate, and discontinuation rate
were recorded. The patients were divided in two groups by age: ≥70
years and <70 years. Efficacy and safety of PrOD + ribavirin therapy
were analyzed and compared between two groups.
Results: Among 856 patients included (females 56.8%, median age
60 yrs), 104 (12.1%) were aged ≥70 yrs, most female (60.6%), median
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age 74 yrs (range: 70–82), and 35 (33.7%) treatment-experienced.
SVR12 rates, based on intention-to-treat and per-protocol analyses,
were 97.1% and 100%, respectively in patients ≥70 yrs, compared to
98.1% and 98.8%, respectively in patients <70 yrs. Severe AEs leading
to treatment discontinuation were reported in 1 patient (0.9%) in
elderly group (1-cardiac failure) compared to 6 patients (0.8%) in
younger group. Four patient died in younger group and one in elderly
group.
Conclusions: Treatment with PrOD ± Ribavirin regimen in patients
aged 70 yrs or older with HCV genotype 1b compensated cirrhosis is
highly effective and safe, similar to that in younger patients.
THU-220
Early regression of liver fibrosis evaluated by non-invasive
methods after successful antiviral therapy in patients with HCV
genotype 1b compensated cirrhosis
A. Trifan1,2, C.C. Prelipcean1,2, L. Gheorghe3, E. Miftode4, S.A. Chiriac2,
T. Cuciureanu1,2, I. Sporea5, A. Goldis5, S. Iacob3, C. Cojocariu1,2,
G. Stefanescu1,2, I. Girleanu1,2, C. Mihai1,2, I. Ciortescu1,2, C. Stanciu1.
1
Institute of Gastroenterology and Hepatology Iasi; 2Gastroenterology,
“Grigore T. Popa” University of Medicine and Pharmacy, Iasi;
3
Gastroenterology, “Carol Davila” University of Medicine and Pharmacy,
Bucharest; 4Infectious Diseases, “Grigore T. Popa” University of Medicine
and Pharmacy, Iasi; 5Gastroenterology, “Victor Babes” University of
Medicine and Pharmacy, Timisoara, Romania
E-mail: ancatrifan@yahoo.com
Background and Aims: Several studies suggested a regression in
liver fibrosis overtime after successful therapy in HCV infected
patients. Since evaluation of fibrosis by histology has very low
acceptance, liver stiffness measurement by Fibroscan and estimation
of fibrosis by APRI have been widely used. This study aimed to assess
the early changes in liver fibrosis at SVR 12 using Fibroscan and
APRI score.
Methods: 450 patients (female 59%, median age 51 years) with HCV
genotype 1b compensated cirrhosis treated with paritaprevir/
ritonavir, ombitasvir and dasabuvir (PrOD) ± ribavirin were prospectively included from December 1st 2015 to May 31 2016. Fibroscan and
APRI scores were performed at baseline, and repeated at SVR12. Early
regression was defined as an improvement ≥25% in Fibroscan and
APRI scores compared with baseline.
Results: Median Fibroscan score decreased significantly from
baseline to SVR12 [26.5 (13.9-vs. 36.3) vs. 15.1 (6.7–20.1) kPa; p <
0.001]. Median APRI score also decreased significantly from baseline
to SVR12 [1.8 (1.1–2.8) vs. 0.6 (0.4–1)]. An overall improvement in
both Fibroscan and APRI scores was observed in 61.2% of patients.
Conclusions: Significant improvement of liver stiffness and APRI
score were obtained in the majority of patients with HCV genotype 1b
compensated cirrhosis successfully treated with PrOD ± ribavirin.
Whether such early regression of liver fibrosis estimated by noninvasive methods is a true regression or mostly a result of the rapid
reduction of liver inflammation with subsequent improvement in
Fibroscan and APRI parameters remains to be established after longterm follow up studies.
THU-221
Generic treatments for human immunodeficiency virus, hepatitis
B virus, hepatitis C virus, TB could be mass-produced for <$90 per
patient
A. Hill1, M. Barber2, D. Gotham3, J. Fortunak4, A. Pozniak1. 1St Stephen’s
AIDS Centre, Chelsea & Westminster Hospital; 2London School of
Hygiene and Tropical Medicine; 3Faculty of Medicine, Imperial College
London, London, United Kingdom; 4Department of Chemistry and
Pharmaceutical Sciences, Howard University, Washington, DC,
United States
E-mail: dzintars.gotham11@imperial.ac.uk

access. Mass antiretroviral (ARV) production has allowed 17 million
people to be treated for HIV worldwide. The cost of active
pharmaceutical ingredient (API) is a significant determinant of the
cost of drug production. This analysis aimed to determine generic
prices currently feasible for HCV, HBV, HIV, and first-line (1L) DS-TB
treatment, assuming competitive generic manufacture.
Methods: Data on price and volume of Indian API exports were
collected from an online database (www.infodriveindia.com) for July
2014–July 2016. Linear regression was used to plot API cost/kg versus
export date, weighted by export volumes, yielding current average
per-kilogram cost of API. Where correlations were non-linear, mean
API prices for 2Q2016 were calculated instead (SOF, 3TC). Target
prices were calculated by calculcating per-pill cost of API, and adding
formulation ($0.01/pill), packaging ($0.35/month), and a 10% profit
margin to the total costs of production. Current lowest global prices
were collected from public reports and the Global Drug Facility (TB),
US prices from governmental databases. Patent protection expiry
dates were collected from the FDA Orange Book and Medicines Patent
Pool Patent Status Database.
Results: Current and target prices are shown in the Table and the
Figure. API costs/kg were $1224 for SOF, $4448 for LDV and $852 for
DCV, $380,965 for ETV, $1189 for ATV, $182 for TDF, $241 for 3TC, $109
for EFV. EFV, 3TC, ETV, and RHZE are already generic in USA. The US
substance patents on atazanavir expire in 2017, TDF 2018, sofosbuvir
2030, daclatasvir 2031. Sofosbuvir + ledipasvir combination patents
expire in 2032.

Drug

USA

Global
lowest

Target

Patent
expiry

SOF/LDV
$91,207
$408
$84
2032
SOF/DCV
$142,710
$363
$52
2031
ETV
$5,915
$409
$85
GENERIC
ATV
$16,093
$170
$152
2017
TDF/3TC/EFV
$23,965
$107
$86
2018
TB: RHZE
$945
$27
$37
GENERIC
Prices: HCV – Per 12 Week course, HIV&HBV – Per year, TB – Per standard
6 month first-line regimen. USD.

Conclusions: Treatment of HBV, HCV, HIV and TB could be achieved
for <$90 per person globally, if robust generic competition is enabled.
In most countries worldwide, generic TDF/3TC/EFV, TDF/3TC, ETV or
1L DS-TB treatment could be available for <$90 by early 2018, after
patent expiry. Most HCV DAAs will remain on patent for ≥12 more
years. Voluntary licensing or other mechanisms will be required to
enable access to HCV DAAs at prices close to target levels.

Background and Aims: There are wide disparities in the price of
treatment for HCV, HBV and HIV globally, which can limit treatment
Journal of Hepatology 2017 vol. 66 | S95–S332
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THU-222
The effect of ribavirin dosage on the kinetics of viral load decline
and drug exposures in plasma and liver with OBV/PTV/r + DSV
treatment in patients with chronic hepatitis C virus genotype 1a
infection
A.H. Talal1, E.O. Dumas2, B. Bauer1, R.M. Rejman1, A. Ocque1,
G.D. Morse1, D. Lucic3, G.A. Cloherty3, J. King2, H. Zhang2, D.E. Cohen2,
N. Shulman2, J.-M. Pawlotsky4, C. Hézode4. 1University at Buffalo,
Buffalo, NY; 2Abbvie Inc, North Chicago; 3Abbott Diagnostics, Abbott
Park, IL, United States; 4Hôpital Henri Mondor, Université Paris-Est,
Créteil, France
E-mail: ryan.bourgo@abbvie.com
Background and Aims: In phase 3 trials, non-cirrhotic patients with
HCV GT1a infection treated for 12 weeks with the 3 DAA regimen of
ombitasvir/paritaprevir/ritonavir (OBV/PTV/r; PTV identified by
AbbVie and Enanta) and dasabuvir (DSV) achieved sustained
virologic response rates at post-treatment week 12 (SVR12) of 97%
when weight-based (WB) ribavirin (RBV; 1000–1200 mg/day) was
included, and 90% without RBV. This study assessed the impact of
different RBV dosing regimens on kinetics of HCV RNA in plasma and
liver, as well as DAA exposures in plasma and liver.
Methods: This partially randomized, open-label, multicenter study
enrolled HCV treatment-naïve patients with chronic HCV GT1a
infection without cirrhosis. All patients received OBV/PTV/r (25/
150/100 mg) once daily + DSV (250 mg) BID for 12 weeks in
combination with variable RBV dosing. Arm A received no RBV for
2 weeks and then WB RBV BID for the final 10 weeks, Arm B received
WB RBV BID for all 12 weeks, and Arm C received low-dose (LD) RBV
(600 mg) once daily for 12 weeks. Forty patients were first
randomized 1:1 into Arms A and B, and 6 patients were then
enrolled in Arm C. Plasma and liver HCV RNA was assessed at Day 1
and Weeks 1, 2, and 4 of therapy; drug exposures in plasma and liver
were evaluated at Weeks 1, 2 and 4 of therapy. The primary endpoint
was the effect of RBV on the second-phase plasma HCV RNA decline in
each study arm; SVR12 and safety were also assessed.
Results: Among 46 GT1a-infected patients treated, 59% were female,
54% were former injection drug users and the median HCV RNA level
at baseline was 5.8 log10 IU/mL (range 4.1–7.0); distribution between
study arms was well balanced. HCV RNA kinetics and corresponding
SVR12 rates are shown in Table 1; only 1 confirmed virologic failure
occurred. Concentrations of OBV, PTV, r, DSV, and the DSV M1
metabolite were variable between plasma and liver. Adverse events
(AEs) were mostly mild or moderate; 1 serious AE of depression and
substance abuse occurred. One patient discontinued study due to
grade 2 hypertransaminasaemia.
Table 1: Median (range) change in log10 HCV RNA and SVR12
Arm A 2 weeks no
RBV, then 10 weeks Arm B 12 weeks
Treatment Time
WB RBV N = 21
WB RBV N = 19
Plasma
12 hours
Day 3
Week 1
Week 2
Liver
Week 1
Week 2
SVR12
PT Week 12
(ITT)
mITT Analysis ‡

Arm C 12 weeks
LD RBV N = 6

−2.6 (−3.4, −0.4)
−3.7 (−4.5, −1.4)
−4.3 (−4.8, −3.0)
−4.6 (−5.5, −3.5)

−2.8 (−3.3, −1.7)
−3.6 (−4.6, −2.3)
−4.2 (−5.1, −3.1)
−4.2 (−5.8, −3.8)

−2.9 (−4.5, −2.5)
−3.3 (−3.8, −3.1)
−4.1 (−5.1, −3.8)
−4.2 (−5.8, −3.8)

−1.8 (−3.7, −1.1)
−2.1 (−4.0, −1.1)

−1.9 (−2.8, −0.6)
−1.9 (−2.8, −0.7)

−1.8 (−3.6, −1.2)
−2.0 (−3.9, −1.2)

18/21 (86%)*

17/19 (89%)†

6/6 (100%)

18/19 (95%)

17/17 (100%)

6/6 (100%)

HCV, hepatitis C virus; PT, post-treatment; LD, low-dose; WB, weight-based.
*1 relapse, 1 non-compliance, 1 withdrew consent.
†
1 lost to follow up, 1 discontinued due to grade 2 hypertransaminasaemia.
‡
Excluding all non-virologic failures.
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Conclusions: Coadministration of RBV had minimal impact on the
plasma or liver kinetics of HCV RNA decline in the first two weeks of
treatment; virologic failure was infrequent and likely independent of
RBV dosing scheme. HCV RNA declined more rapidly in plasma than
liver, and decline was independent of RBV dose. Concentrations of
DAA components, DSV M1 metabolite, and ritonavir were quantified
in plasma and liver and will be presented.
THU-223
Directly acting antivirals for decompensated hepatitis C related
cirrhosis in a “real-life” Indian cohort
A. Jindal1, A. Bhardwaj2, A. Bhadoria3, S. Sarin3. 1Hepatology, Institute
of Liver and Biliary Sciences; 2Hepatology, Institute of Liver and Biliary
Science; 3Hepatology, ILBS, New Delhi, India
E-mail: ankur.jindal3@gmail.com
Background and Aims: Clinical trials of newly approved directacting antiviral agents(DAA) have shown modest efficacy in patients
with HCV related decompensated cirrhosis. Whether sustained viral
response (SVR) at week 12 is associated with early improvement in
liver functions. Data concerning the efficacy and safety of DAA in a
“real-life” Indian cohort is lacking.
Methods: We analyzed a cohort of 125 consecutive decompensated
cirrhosis patients, comprising of treatment naïve and experienced
HCV genotypes 1 and 3. Patients received treatment regimens
including combination of sofosbuvir and weight based ribavirin
(SOF/RBV) for 24, 36 or 48 weeks, sofosbuvir plus Declatasvir (SOF/
DCV/RBV) or Ledipasvir (SOF/LDV/RBV) for 24 weeks. Primary endpoint was SVR12 after the end of therapy.
Results: We analysed a cohort of 125 patients (Median age- 44 years;
Male:Female- 72:53), Mean CTP and MELD score were 8.1 + 1.2 and
12.9 + 3.9 respectively and most common decompensation(s) were
ascites (58.4%) and jaundice (21.6%). Overall rate of SVR12 was 80.3%.
Patients with Genotype 3(112 patients) had a higher SVR12 rate
than Genotype 1 (13 patients); 84.4% and 63.6% respectively (P0.05) with significantly lower SVR12 rates in treatment experienced
(67.9%) and advanced decompensated cirrhosis (CTP C- 60% versus
CTP B-82.1%; P-0.04 and MELD score >15–63.2% versus MELD <15–
85.7%; P-0.034). Higher SVR12 rates with 48 wk SOF/RBV (SVR12–
95.2%) and 24 wk SOF/DCV (83.2%) in comparison to 24 wk SOF/
RBV (77.3%) regimen. More rapid on- therapy virological response
(VR) at D7 and D28 was observed on SOF/DCV/RBV compared to
SOF/RBV regimen, unrelated to genotype or treatment history. Out
of 25 relapsers on SOF/RBV, 7 expressed Resistance associated
substitutions (RAV). No significant improvement in MELD score was
observed despite improvement in liver stiffness measurements
(34 Kpa to 29.6 Kpa) at end of treatment. No patient showed major
(≥Grade 3) adverse effects requiring treatment discontinuation.
Anemia, rise in bilirubin and myalgia were more frequent in
treatment experienced patients.
Conclusions: In a “real-life” Indian cohort of decompensated HCV
cirrhosis, currently approved DAA regimens have sub-optimal
antiviral efficacy, more so in treatment experienced and Child’s C
cirrhosis. There is little substantial improvement in liver functions
after SVR12 during a short-term follow-up.
THU-224
Liver stiffness evaluated by means of ARFI is related not only to
fibrosis in patients with hepatitis C virus-related chronic hepatitis
A. Gesualdo1, F. D’Alitto1, L. Ricci1, C. Di Gennaro1, E. Settimo1,
V.O. Palmieri1. 1Dept. Biomedical Sciences and Human Oncology,
University of Bari, Bari, Italy
E-mail: v.o.palmieri@gmail.com
Background and Aims: To evaluate liver and spleen stiffness by ARFI
(Acoustic Radiation Force Impulse) in patients treated for chronic
HCV infection.
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Methods: 50 subjects (M/F 27/23), viral genotype 1a/1b = 3, 1b = 35,
1a = 4, 2c/2c = 7, 3 = 1, cirrhosis (livers stiffness >1,9 m/sec): 35(72%);
41 treated with SFO based schedules and 9 with R-3D.
At time 0, after 4, 8, 12 wks, at the end and 12w after the of treatment,
we evaluated: liver and spleen stiffness, US size of right liver lobe and
spleen, caliber and flow velocity of portal vein, biochemical exams
and indirect biomarkers of hepatic fibrosis (APRI index and Fib4).
Results: (Table): SVR in 94%; APRI index and Fib4 are quickly reduced
and returned to normal level after the treatment; hepatic and splenic
stiffness are reduced since 4w of therapy; portal flow velocity and
liver size is increased and portal vein caliber reduced soon during the
treatment.

12wks
12wks or

Post-

End of

Treatment

4wks

8wks

Treatment

(PT)

D Right Lobe 140,3 ±
(RL) (mm) 15,9

136,9 ±
13,3

129,7 ±
18,5

127,8 ± 23,6

130,6 ±
21,4

<0.05 vs. 4wks,
8wks, 12wks,

D Spleen (S)

128,0 ±

123,6 ±

122,6 ±

123,4 ± 25

122,3 ±

<0.02 vs. 4wks,

25,6

26,3

23,4

2,3 ± 0,6

1,9 ± 0,4

1,9 ± 0,6

TIME

0

p

12wks PT
(mm)
Stiffness RL

26,6
1,88 ± 0,5

8wks, 12wks,
12wks PT

2 ± 0,8

<0.001 vs. 4wks,

(m/sec)

8wks, 12wks,

Stiffness S

3,1 ± 0,3

3,4 ± 0,4

12wks PT
<0.001 vs. 4wks

D Portal Vein 11,5 ± 2,1 11,2 ± 1,9 11,4 ± 2

11 ± 2,3

10,8 ± 1,9

<0.05 vs. 12wks

(mm)
Flow

15,8 ± 4,2

13,9 ± 4

PT
<0.001 vs. 4wks,

3,5 ± 0,3

3,2 ± 0,4

3,4 ± 0,4

(m/sec)

Velocity
Portal

and 12wks

11,4 ± 3

14,6 ±

13,5 ±

4,8

4,7

8wks, 12wks,
12wks PT

Vein (cm/
sec)

Conclusions: The significant and quick modification of both liver and
spleen stiffness observed along therapy of HCV-related chronic
hepatitis shows that the stiffness is not due only to fibrosis but to
further elements (cytolysis, inflammation, vascular pattern) that are
early affected by antiviral therapy. This novel observation makes it
necessary to consider the role of elastosonography in the evaluation
of hepatic fibrosis.
THU-225
Four weeks of Ledipasvir/Sofosbuvir + Ribavirin with or without
interferon gives very high and sustained cure rates in difficult to
reach but easy to treat injecting drug users with chronic hepatitis
C: final results of the 4WIDUC study
A.L.H. Oevrehus1, H. Krarup2, I. Birkemose3, B. Mössner1,
P.B. Christensen1. 1Department of Infectious Diseases, Odense University
Hospital, Odense; 2Section of Molecular Diagnostics, Clinical
Biochemistry, Aalborg University Hospital, Aalborg; 3Odense Drug
Treatment Center, Odense Municipality, Odense, Denmark
E-mail: anne.oevrehus@rsyd.dk
Background and Aims: People who inject drugs (PWID) are the
driving force of chronic hepatitis C (CHC) in the western world, but
treatment uptake has been low.
Outreach treatment programs at drug treatment centers (DTC’s) are
feasible but shorter treatment duration is desirable. Most four week
DAA trials have been disappointing so far. Our hypothesis was that
maintaining ribavirin (RBV) in a 4 week DAA regimen and adding
pegylated-interferon 2 alpha(PEG 2a) would increase cure rates
significantly. In a proof of concept trial, PWID on opium substitution
therapy(OST) with CHC were randomized 1:1 to LDV/SOF/RBV
+/−PEG2a. The primary endpoint of sustained virological response
(SVR) at post treatment week(PTW) 12 was recently presented.

Here we present SVR 24 data, resistance analysis and reinfection rates
during follow-up.
Methods: This investigator initiated study was funded by Danish
Health Authorities.
Subjects were randomized 1:1 to either LDV/SOF + RBV or LDV/SOF/
RBV + PEG 2a for 4 weeks. Ribavirin was dosed at 15 mg/kg qd, upper
limit of 1400 mg, PEG 2a at 180 μg weekly.
Main inclusion criteria: CHC, treatment naïve, all genotypes, on OST,
age <50 years, weight <100 kg, HCV RNA <2 mill IU/ml and liver
stiffness measure(LSM) <8 kPa.
Results: From April 2015 to April 2016, 48 persons were screened,
and 32 initiated treatment. Six patients failed inclusion due to high
viral load high or LSM, the remaining due to instability.
All but one patient (with genotype2) in the per protocol population
(PP) (n = 28) achieved SVR12.
SVR 24 in the ITT/PP population was 92%(15/16)/100% (15/15) in the
interferon arm and 69% (11/16)/85% (11/13) in the interferon free arm.
ITT week 24 treatment failures were early relapse (1), probable
reinfection/late relapse (2), treatment unrelated suicide (1), dropout
before end of treatment (2). Baseline variables and results in
Table below.
4 weeks LDV/SOF/RBV +
PEG 2a N = 16

Variables
Age, median (95% CI)
Sex (male/female)
Genotype 1a + b/2/3/
Weight in kilograms,
median (IQR)
IL28b subtype
CC/nonCC
Viral load (×103
IU/ml) at screening,
mean(range)
Fibroscan in kPa,
median(range)
Alcohol overuse past
year yes/no
Years since start
injecting, median
(IQR)
Active injecting (last
month)yes/no
Results
ITT SVR 12
Per Protocol SVR 12
Per Protocol SVR 24
Viral kinetics
HCV RNA
< 0.015* 103IU/ml

4 weeks LDV/SOF/
RBV N = 16

39 (35.8–42.2)
14/2
4/0/12
76 (66.5–82.5)

38.5 (36.1–40.9)
11/5
9/1/6
75 (68.5–86.5)

3/13

6/10

352 (16.5–1140)

241 (7.44–1730)

5.1 (3.5–7.9)

5.3 (3.6–7.9)

7/9

3/13

18 (12–23)

14 (6–20)

6/10

6/10

15/16
15/15
15/15
Day 7

12/16
12/13
11*/13
8/16 (50%)
9/14 (64%) 2
missing
Day 14 12/14(86%) 2 missing
8/12 (66%) 4
missing
Day 21 14/15 (93% ) 1 missing 11/12 (92%) 4
missing
EOT
15/15 (100%) 1 missing 12#/14 (86%) 2
missing

*One patient with probable reinfection.
#
Two patients had quanitifiable HCVRNA at EOT in arm 2 both got an SVR 24.

Conclusions: 4 weeks of ledipasvir, sofosbuvir and ribavirin with or
without interferon was highly effective in curing CHC in this hard to
reach but easy to treat population of non-cirrhotic drug users on OST.
Out of 32 treated patients only one treatment adherent patient had a
confirmed relapse. The results suggests that 4 weeks of a pangenotypic DAA + RBV to be evaluated in larger trials on treating CHC
in PWID in outreach settings. Data for follow-up 48 weeks post
treatment will be presented at the meeting as well as reinfection
incidence and data on treatment emergent RASs in patients with
relapse.
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Predictors of access and response to DAA in a cohort of
human immunodeficiency virus/hepatitis C virus co-infected
patients in Italy
A. d’Arminio Monforte1, A. Antinori2, A. Cozzi-Lepri3,
F. Ceccherini-Silberstein4, A. Castagna5, S.L. Caputo6, C. Mussini7,
A. De Luca8, G. Madeddu9, A. Cingolani10, A. Tavelli11, G. Taliani12,
A. Gori13, E. Girardi14, M. Puoti15 and Icona Foundation Study Group.
1
Department of Health Sciences, ASST Santi Paolo e Carlo, University of
Milan, Clinic of Infectious and Tropical Diseases, Milan; 2Infectious
Disease, INMI Lazzaro Spallanzani, Roma, Italy; 3Infection and
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Background and Aims: Although HCV screening is feasible in people
living with HIV, the gap between universal access and universal
successful treatment is still not defined. We studied the rate of access
and response to Direct Acting Antivirals (DAA) in a cohort of HIV/HCV
seen for care in Italy.
Methods: The HepaIcona cohort started in Jan 2013 and enrols HIV/
HCV co-infected individuals who are HCV viremic and DAA-naïve.
Database includes information on socio-demographic, life-style, HIV/
HCV-related and treatment factors. Suboptimal DAA (sDAA) was

defined by rating recommendations for currently available options in
the 2016 EASL guidelines. For the time to DAA initiation we restricted
the analysis to those who at enrolment were deemed to be eligible for
treatment by Agenzia Italiana Farmaco (AIFA, fib4 > 3.25 or stiffness >
10 kpa). We estimated the median time to access to DAA from the
date of enrolment using the Kaplan-Meier method. Factors independently associated with the probability of starting DAA were
identified by Cox regression analysis. We included all those who
started DAA and had SVR12 data available to study the response by
means of logistic regression.
Results: 2,521 HCV-RNA+ were enrolled; 1031 (41%) of these were
eligible to DAA by AIFA criteria (717 started DAA) and 135 started
3D in compassionate schemes for a total of 852 patients who
started DAA (13% sDAA). In the eligible, median age was 52 years,
22% females, median stiffness was 16 (IQR 12–25), median Fib4 4.03
(2.46–6.26) and 13% had decompensated cirrhosis. The median time
to DAA initiation was 34.8 months (95% CI: 33.8–36.6) and 81% (77–
85%) started by 42 months. Previous treatment with IFN (HR1.47;
95% CI 1.19–1.81) was associated with earlier DAA initiation,
whereas higher CD4 counts ( per 100 cells/mm3 higher HR 0.94;
95% CI 0.92–0.99) and longer time from HIV diagnosis ( per 10 years
longer HR 0.76; 95% CI 0.67–0.87) with delayed DAA initiation. In
564 patients (66%) SVR12 data were available and 54 (9% 95% CI:7–
12%) experienced failure. The only variable independently associated with failure was use of a sDAA (HR 2.10; 95% CI 1.05–4.20,
Table).
Conclusions: Despite high SVR12 rates observed in our clinics, 80% of
our HIV infected patients are not yet cured. These data document and
accurately estimate the gap between universal access and effective
treatment present in Italy, caused by economic limitations, a low
capacity of treatment centers and limited availability of optimal
treatments.

Table (abstract: THU-226): Odds Ratios of Failure to DAA from fitting a logistic regression model

Characteristics
Gender
Male
Female
Ribavirine
Not Used
Used
HCV Genotype
1,2,4,other
3
Sub-Optimal DAA
No
Yes
Time from
HIV Diagnosis, month
0–24
24+
Decompensated
Cirrhosis
No
Yes
Diabetes
No
Yes

Failure
N = 54

SVR
N = 510

Unadjusted OR
(95% CI)

48 (88.9%)
6 (11.1%)

398 (78.0%)
112 (22.0)

1.00
0.44 (0.19, 1.06)

0.069

1.00
0.47 (0.19, 1.17)

0.104

23 (42.6%)
31 (57.4%)

231 (45.3%)
279 (54.7%)

1.00
1.12 (0.63, 1.97)

0.704

1.00
1.14 (0.63, 2.05)

0.671

38 (70.4%)
16 (29.6%)

416 (81.6%)
94 (18.4%)

1.00
1.86 (1.00, 3.48)

0.051

1.00
1.47 (0.74, 2.91)

0.268

38 (70.4%)
16 (29.6%)

434 (85.1%)
76 (14.9%)

1.00
2.40 (1.28, 4.53)

0.007

1.00
2.10 (1.05, 4.20)

0.037

34 (63.0%)
20 (37.0%)

262 (51.4%)
248 (48.6%)

1.00
0.62 (0.35,1.11)

0.107

1.00
0.60 (0.33, 1.09)

0.095

44 (81.5%)
10 (18.5%)

461 (90.4%)
49 (9.6%)

1.00
2.14 (1.01, 4.51)

0.046

1.00
1.95 (0.89, 4.25)

0.094

46 (85.2%)
8 (14.8%)

469 (92.0%)
41 (8.0%)

1.00
1.99 (0.88, 4.50)

0.098

1.00
1.77 (0.75, 4.20)

0.194

p-value

Adjusted* OR
(95%CI)

p-value

*Adjusted for all factors examinated in Table as well as employment status.
#
2D + RBV (3%); 3D ± RBV (22%); BOC + PR (0.5%); DCL + PR (2%); DCL + SIM (0.2%); DCL + SOF ± RBV (19%); LDV/SOF ± RBV(23%); SIM + PR(0.4%); SOF + PR(3%); SOF +
RBV(8%); SOF + SIM ± RBV(16%); TLP + PR(3%).
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THU-227
Hepatitis C virus clearance after direct-acting antivirals in
cirrhotic patients by stages of liver impairment: the ITAL-C
network study
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Background and Aims: HCV-infected patients with decompensated
cirrhosis, and in particular those Child-Pugh-Turcotte (CPT) class C,
are usually excluded from studies investigating the sustained
virological response (SVR12) to new direct-acting antivirals (DAAs).
A more refined classification of cirrhotic patients has been provided
by D’Amico et al. In this system stage 1 includes patients without
portal hypertension, stage 2 those with esophageal varices, stage 3
patients who bled from varices, stage 4 patients with a single episode
of decompensation events, and stage 5 those with multiple
decompensation events. To assess the SVR12 after therapy in patients
with advanced fibrosis and cirrhosis stratified according to the
D’Amico” system. To evaluate the functional outcome during the
follow up after treatment.
Methods: We investigated a cohort of 2612 patients, from a network
of 24 Italian centers, with chronic HCV infection and advanced

fibrosis (no. = 575) or cirrhosis (no. = 2037). Different DAAs schedules
were administered at the physicians’ choice, in accordance with
national and international guidelines. All patients have completed 3
months of follow-up post treatment.
Results: At exception of bilirubin levels, numbers of patients with
normal albumin and INR values increased significantly in respect to
baseline. Circulating platelets and creatinine levels increased significantly in respect to baseline. A remarkable increase in the numbers of
CPT class A patients became apparent, whose frequency increased
from 35.9% to 80.3% ( p < 0.001). During the 3 month post-treatment
follow up, no decompensation events were detected in patients with
advanced hepatic fibrosis; a single patient developed HCC, and one
patient died for acute leukemia. Of the 1739 stage 1 and 2 cirrhotics,
33 patients (1.9%) manifested events of decompensation or a HCC,
and 1 of them died for uncontrolled esophageal bleed. Among the
277 decompensated cirrhotics (stage 3 to 5), 25 subjects (9.0%)
experienced single or multiple events or a HCC, 4 were transplanted
being HCVRNA negative at the time of the OLT, 1 died for acute hepatic
failure and 1 for diabetic complications. Results are shown in the
Table.
Conclusions: Our findings support the safety and the efficacy of DAAs
treatment even in patients with portal hypertension and decompensated liver disease (stages 3–5 or CPT class C).
THU-228
High sustained virological response rates in hepatitis C genotypes
1a and 4 patients treated with elbasvir and grazoprevir and basal
viremia >800.000 UI/mL
A. Olveira1, M. Montes2, A.L. Navas3, J. García-Samaniego4,
L. Martín-Carbonero2, J.R. Larrubia5, P. Castillo1, A. Madejón6,
M. Romero1, A. García1, J.C. Erdozain1, J. González2. 1Gastroenterology;
2
Internal Medicine, Hospital La Paz; 3Human Medicines, AEMPS;
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Gastroenterology CIBERehd, Hospital La Paz, Madrid;
5
Gastroenterology, Hospital de Guadalajara, Guadalajara; 6IdiPaz
CIBERehd, Hospital La Paz, Madrid, Spain
E-mail: aolveiram@gmail.com
Background and Aims: Elbasvir (EBV) and Grazoprevir (GZR) have
been recently approved by European Medicines Agency (EMA) for
treatment of hepatitis C (genotypes 1 and 4). EASL 2016 HCV
Treatment Guidelines do not recommend basal resistant-associated
variants to be determined. Instead, G1a and G4 treatment strategies
with EBV + GZR rely on basal viremia: EBV + GZR + Ribavirin x16
weeks in patients with >800.000 UI/mL and EBV + GZR x12 weeks in
case ≤800.000 UI/mL. Our aim is to analyse sustained virological

Table (abstract: THU-227): Effectiveness of antiviral therapies in 2600* patients with HCV infection by treatment schedules
SOF + RBV

GT 1A w/o cirrhosis
GT 1A with cirrhosis
GT 1B w/o cirrhosis
GT 1B with cirrhosis
GT 2 w/o cirrhosis
GT 2 with cirrhosis
GT 3 w/o cirrhosis
GT 3 with cirrhosis
GT 4 w/o cirrhosis
GT 4 with cirrhosis
Total, No(%)

SOF + SIM±RBV

SOF + DCL±RBV

3D ± RBV

SOF + LDV ± RBV

TOTAL

TOT
No

SVR No
(%)

TOT
No

SVR No
(%)

TOT
No

SVR No
(%)

TOT
No

SVR No
(%)

TOT
No

SVR No
(%)

TOT
No

SVR No
(%)

–
–
–
–
127
309
–
–
–
–
436

–
–
–
–
123 (97)
295 (95)
–
–
–
–
418 (96)

11
38
60
307
–
7
–
–
2
27
452

10 (91
37 (97)
58 (97)
292 (95)
–
7 (100)
–
–
2 (100)
25 (93)
431 (95)

–
8
12
72
17
29
19
131
–
5
293

–
8 (100)
12 (100)
71 (99)
17 (100)
29 (100)
18 (95)
121 (92)
–
5 (100)
281 (96)

13
50
165
404
–
–
–
–
10
44
686

13 (100)
46 (92)
162 (98)
387 (96)
–
–
–
–
10 (100)
43 (98)
661 (96)

24
80
102
468
–
5
1
6
10
37
733

24 (100)
78 (98)
99 (97)
454 (97)
–
5 (100)
1 (100)
6 (100)
10 (100)
37 (100)
714 (97)

48
176
339
1251
144
350
20
137
22
113
2600

47 (98)
169 (96)
331 (98)
1204 (96)
140 (97)
336 (96)
19 (95)
127 (93)
22 (100)
110 (97)
2505 (96)

SVR = Sustained virological response.
GT = Genotype.
*Twelve patients with mixed genotype are excluded.
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response rates (SVR) with EBV + GZR (without Ribavirin) ×12 weeks
in G1a and G4 patients with basal viremia >800.000 UI/mL.
Methods: Analyses of data provided by MSD for G1a and G4 from CEDGE TN, C-EDGE COINFECTION, C-EDGE TE, C-SURFER, C-SCAPE and
C-WORTHy studies. Non-virological failures excluded. Analyses of
SVR rates according to different basal viremia cut-offs > 800.000 UI/
mL from EBV + GZR ×12 weeks arms.
Results: 506 G1a patients from EBV + GZR ×12 weeks arms
(compensated cirrhosis 21.5%, basal viremia >2.000.000 UI/mL 53%,
IFN-based pretreated 17.8%). In patients without cirrhosis, SVR was
94.7% (376/397; 95% CI: 92.1–96.5). According to basal viremia, in
cases with ≤800.000 UI/mL SVR was 99.1% (116/117; 95% CI: 95.3–
99.8) and with >800.000 UI/mL SVR was 92.9% (260/280; 95% CI:
89.2–95.3). In compensated cirrhosis, SVR was 95.4% (104/109; 95%
CI: 89.7–98): 100% (19/19; 95% CI: 83.2–100) in cases with
≤800.000 UI/mL and 94.4% (85/90;95% CI: 87.7–97.6) with
>800.000 UI/mL.
Sixty three G4 patients from EBV + GZR x12 weeks arms (compensated cirrhosis 17.5%, basal viremia >2.000.000 UI/mL 31.7%, IFNbased pretreated 13%). In patients with and without cirrhosis SVR
were 90.9% (10/11; 95% CI: 62.3–98.4) and 98.1% (51/52; 95% CI: 89.9–
99.7) respectively.
Results are itemised in Table 1 according to different basal viremia
cut-offs.
Cirrhosis and upper-limit viremia didń t seem to influence G1a
results:SVR 96.2% (100/104;95% CI: 90.5–98.5) in cirrhotics versus
94.8% in non cirrhotics (347/366; 95% CI: 92–96.7) in patients with
≤10.000.000 UI/mL (OR 1.37;95% CI: 0.45–4.12). SVR 94.6% (35/37 [12
cirrhotics]; 95% CI: 82.3–98.5) in patients with viremia 6–10 million
UI/mL versus SVR 95.2% (412/433 [92 cirrhotics]; 95% CI: 92.7–
96.8) ≤ 6.000.000 UI/mL (OR 0.89; 95% CI: 0.2–3.96).

HCV infection in patients with chronic kidney disease (CKD). Directacting antiviral therapy (DAA) offers sustained virological response
(SVR) rates of >90%. Patients with CKD have altered drug pharmacokinetics and clearance which necessitates close monitoring. We
evaluated the response to DAA therapy in patients with CKD stages 3–
5 defined by KDIGO diagnostic criteria of eGFR <60 ml/min.
Methods: Chronic HCV patients treated with DAA regimens at a
single UK centre between July 2014 and October 2016 were identified.
Only patients with baseline eGFR < 60 ml/min (MDRD formula) were
included in analysis. Patient data including demographics, renal
indices, DAA therapy and SVR12 rates were obtained from electronic
records.
Results: 15/195 (7.7%) patients treated with DAA therapy had a
baseline eGFR < 60. Median age was 64 years (range 54–82). 60% were
male; 80% had cirrhosis. Patients had Genotype 1 (n = 10), Genotype 2
(n = 2), Genotype 3 (n = 2), and Genotype 4 (n = 1). 20% had recurrent
HCV post liver transplant. 40% had HBV or HIV co-infection. The
aetiology of CKD was diabetes and/or hypertension (n = 8), agerelated (n = 4) and mesangioproliferative glomerulonephritis (n = 3).
Mean eGFR was 46 (range 6–59); 2 patients were on Haemodialysis.
Median liver prognostic scores were Child-Pugh 5 (range 5–10),
MELD 12 (range 8–22), UKELD 49 (range 45–53).
Treatment regimens were: Harvoni & ribavirin (n = 11), Sofosbuvir &
ribavirin (n = 1), Sofosbuvir, daclatasvir & ribavirin (n = 1), Abbvie 3D
(n = 2, 1 received ribavirin). Those with eGFR < 30 received 200 mg of
ribavirin on alternate days. All patients achieved end of treatment
response. Follow up data was available for 13 patients, with 11/13
(85%) achieving SVR12. 2 patients relapsed, one was retreated with 24
weeks of Harvoni & ribavirin and achieved SVR12. Neither patient
who relapsed had pre or post treatment RAVs detected. Notably 4/15
(27%) had on-treatment deterioration in eGFR of >10%. Furthermore,
10/15 (67%) experienced symptomatic anaemia necessitating a
reduction in ribavirin dose.
Conclusions: DAA therapy should be considered for patients with
CKD stages 3–5. Our data demonstrates SVR rates comparable to
patients with normal renal function. Relapses post treatment may be
due to suboptimal dosing of DAA and ribavirin. Decline in renal
function and susceptibility to ribavirin induced anaemia are
recognised complications requiring close monitoring.
THU-230
The effect of directly acting antivirals treatment on inflammatory
status in HCV-infected patients, including those with recurrence
of HCV-infection after liver transplantation: preliminary results
of a prospective monocentric pilot study
B. Lattanzi1, S. Baroncelli2, L. Palmisano3, C.M. Galluzzo3, Z. Michelini3,
M. Lupo1, A. De Santis1, S.G. Corradini1, G. Mennini4, M. Rossi4,
M. Merli1. 1Department of Clinical Medicine, La Sapienza University of
Rome, Rome; 2Dept of Therapeutic Research and Medicines Evaluation,
Istituto Superiore di sanità, Roma; 3Dept of Therapeutic Research and
Medicines Evaluation, Istituto Superiore di sanità; 4Departement of
Organ Transplantation, La Sapienza University of Rome, Rome, Italy
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Conclusions: EBV + GZR for 12 weeks without Ribavirin achieves
high sustained virological response rates in genotypes 1a and 4 HCVpatients with basal viremia >800.000 UI/mL, independently to the
existence of resistance-associated variants.
THU-229
DAA therapy in patients with CKD stages 3–5: can we achieve SVR?
A. Ratnayake1, M. Cannon1, I. Carey1, S. Verma1, M. Bruce1, K. Childs1,
A. Considine1, K. Agarwal1. 1Institute of Liver Studies, King’s College
Hospital, London, United Kingdom
E-mail: ivana.kraslova@kcl.ac.uk
Background and Aims: Transmission of Hepatitis C (HCV) via blood
transfusion and haemodialysis has led to an increased prevalence of
S290

Background and Aims: The mechanisms involved in the pathogenesis of liver fibrosis in HCV infection are not completely understood,
although an important role is played by pro-inflammatory status
induced by microbial translocation (MT). Soluble CD14 (sCD14), is a
molecule expressed on monocytes that increases after lipopolysaccharide stimulation, representing a biomarker of immune-activation
and of MT. Our study aims at analyzing sCD14 levels in patients with
HCV infection, including those after LT, in comparison with healthy
individuals and at evaluating the changes of this marker during DAAs
therapy.
Methods: We enrolled 2 group of patients: A = patients affected by
advanced fibrosis (Metavir F3-F4) related to HCV; B = LT patients with
HCV recurrence (Metavir F0-F4). All patients underwent DAAs based
on the current guidelines. Clinical and biochemical characteristics
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were collected at baseline (T0), at the first month (T1), at the end of
treatment (T2) and 3 months after treatment ending (T3). In subjects
without a clear diagnosis of cirrhosis liver stiffness by fibroscan
was performed a T0 and T3. A group of 12 healthy subjects were
considered as control group.
Results: We enrolled 41 patients: 28 A: median age 58.5 ± 9.7 yrs, 77%
male, 88% Metavir F4 of these 67% Child-Pugh A5; 13 group B: median
age 62.6 ± 7.7 yrs, 77% male, 39% Metavir F4 of these 100% Child-Pugh
A5. Results are reported for T0 and T1 as the study is ongoing. sCD14
levels were similar between group A and group B ( p = 0.46) but
significantly higher in comparison with healthy controls ( p <
0.00001). Baseline sCD14 levels significantly correlated with GOT (r
= 0.390, p = 0.015), GPT (r = 0.335, p = 0.046). We did not found
any correlation with HCV-RNA levels at baseline, neither with the
degree of liver stiffness. At T1, 89% of A patients and 54% of B patients
cleared HCV. sCD14 levels decrease significantly, in group A ( p =
0.001) but not in group B ( p = 0.345). sCD14 levels in both groups
were still significantly higher than those of healthy individuals ( p <
0,0001).
Conclusions: Immuno-activation assessed by sCD14 is elevated in
patients with HCV infection suggesting that it could be a useful
markers in cirrhotic patients. After one month of DAAs treatment,
sCD14 level decreases significantly, but is still not normalized, in HCV
patients with advanced fibrosis. These changes are less evident in
transplanted patients with HCV recurrence.
THU-231
Current treatment options for hepatitis C virus/human
immunodeficiency virus patients: the experience of the scolta
project
B. Menzaghi1, E. Ricci2, C. Magni2, G. Parruti3, L. Nicolini4,
G. Cenderello5, F. Peruzzu6, M. Gussio7, R. Gulminetti8, P. Bonfanti9.
1
Unit of Infectious Disease, Asst Valle Olona, Busto Arsizio; 2Infectious
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Infectious Diseases, Galliera Hospital, Genoa; 6Infectious Diseases,
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Background and Aims: There are few data on the real-world
experience of oral hepatitis C virus (HCV) direct-acting antiviral
(DAA) drug combinations in HIV/HCV coinfected patients ( pts). The
aim of this study is to evaluate the safety and the efficacy of DAA
therapies in a cohort of HIV/HCV patients.
Methods: The SCOLTA HCV project (Surveillance Cohort Long-Term
Toxicity of Antiretrovirals/Antivirals) is an observational, prospective,
multicenter cohort study enrolling HCV pts, both mono- and coinfected with HIV, who started DAA treatment. Pts were treated
according to Italian guidelines.
Results: Overall 1303 pts (30.7% HCV/HIV) were included in this
study. 68.7% were males; median age was 54.0 years. Among them,
62.4% had F4 and 27.2% F3 fibrosis. HCV/HIV and HCV pts were similar
in terms of baseline fibrosis. HCV/HIV subjects were younger, more
frequently males and harbored more frequently HCV genotype 1a or
3. Patients with HCV genotype 1 infection received more frequently
SOF/LDV instead of 3D or SOF/SIM in case of HIV coinfection.
Sustained virological response (SVR12) was evaluable for 1022 pts
(78.5%) and has been achieved in 93.3% of them. Excluding pts who
prematurely discontinued treatment (n = 10, 1.0%, 7 due to adverse
events, 3 to death), SVR12 rate was 92.4% and 95.2% in HCV/HIV and
HCV pts, respectively ( p = 0.07). According to genotype, SVR12 was
97.2% in 1a, 96.1% in 1b, 93.8% in 2, 87.9% in 3 and 92.6% in 4 ( p =
0.0004).
The analyses were conducted in strata of HCV genotype. Including in
the logistic regression terms for gender, age, baseline HCVRNA and
DAA regimen, HIV co-infection was not associated to a worse

virological outcome (both in the per-protocol and intention-to-treat
analysis). In genotype 3, SOF/DAC regimen (with or without ribavirine)
was protective against failure (OR = 0.32, 95% CI 0.11–0.96) as
compared to SOF/RIBA. In genotype 4, as compared to SOF/LDV, SOF/
SIM and 2D were less likely to experience failure (respectively OR
0.03, 95% CI 0.01–0.40 and OR 0.01, 95% CI 0.01–0.57).

Baseline characteristics
Females
Median age (min-max)
METAVIR score
F0–F2
F3
F4
Genotype
1a
1b
2
3
4
HCVRNA T0 > 800,000
UI/mL
Undetectable HCVRNA 4
wks
Ribavirine
DAA regimen
2D
3D
SIM/DAC
SIM/PEG
SOF/RIBA
SOF/DAC
SOF/LED
SOF/SIM
Outcome
SVR 12
Failure
Relapse
Interruption

HCV n (902,
69.3%)

HCV/HIV n
(400, 30.7%)

P

316 (35.0)
56 (25–87)

66 (16.5)
52 (34–76)

<0.0001
<0.0001
0.17

100 (11.5)
232 (26.7)
538 (61.8)

30 (8.0)
107 (28.5)
239 (63.5)

164 (18.2)
403 (44.6)
107 (11.8)
123 (13.6)
106 (11.7)
422 (46.8)

161 (40.2)
55 (13.8)
4 (1.0)
118 (29.5)
62 (15.5)
222 (30.7)

0.004

373 (48.5)

152 (49.0)

0.86

609 (67.5)

273 (68.2)

0.80
<0.0001

34 (3.8)
189 (21.4)
4 (0.4)
26 (2.9)
178 (20.1)
108 (12.2)
124 (14.0)
222 (25.1)

22 (5.6)
54 (13.7)
0
3 (0.8)
82 (20.9)
77 (19.6)
82 (20.9)
73 (18.6)

652 (94.1)
8 (1.2)
25 (3.6)
8 (1.2)

302 (91.8)
8 (2.4)
17 (5.2)
2 (0.6)

<0.0001

0.19

Conclusions: HIV co-infection did not affect the outcome of HCV
treatment in a real life cohort. In this study, we confirmed that
genotype 3 HCV was associated with a lower SVR to DAA treatment. In
real life, high and similar rates of SVR were observed between monoand co-infected pts. SOF/DAC in genotype 3 and SOF/SIM and 2D in 4
were associated to better SVR, but because of the low number of
failures this finding needs to be confirmed.
THU-232
The path towards hepatitis C elimination in Australia following
universal access to interferon-free treatments
B. Hajarizadeh1, J. Grebely1, G.V. Matthews1, M. Martinello1, G.J. Dore1.
1
The Kirby Institute, UNSW Australia (University of New South Wales),
Sydney, Australia
E-mail: bhajarizadeh@kirby.unsw.edu.au
Background and Aims: Australia has established a foundation for
achieving WHO hepatitis C virus (HCV) elimination targets, through a
high HCV diagnosis rate (82%), and government-funded direct acting
antiviral (DAA) treatment without restrictions by liver disease stage,
drug/alcohol use, or prescriber type (since March 2016). This study
assessed DAA treatment uptake and patterns to evaluate whether
early trends support HCV elimination.
Methods: Data from Pharmaceutical Benefits Scheme (PBS) on DAA
prescriptions processed for reimbursement and the data on total
drug sale expenditure for dispensed and reimbursed DAA regimens
during March–July 2016 were used to estimate the overall treatment
uptake. For gender-, age-, and prescriber-specific analysis, data on a

Journal of Hepatology 2017 vol. 66 | S95–S332

S291

POSTER PRESENTATIONS
10% random sample of PBS reimbursements was available for March
to June.
Results: An estimated 26,360 individuals (range: 22,304–30,415)
initiated DAA treatment during March–July 2016, equivalent to 12%
(range 10–13%) of people with chronic HCV infection in Australia.
DAA regimens included sofosbuvir/ledipasvir (58%) sofosbuvir +
daclatasvir (38%), sofosbuvir + other agents (4%), and paritaprevir/
ritonavir/ombitasvir + dasabuvir (1%). Among those initiated DAA
therapy, 66% were men, 36% were ≤50 years old, and 11% were
prescribed by general practitioners (GPs; vs. 69% by specialists, and
20% by other physicians). The proportion of individuals prescribed
by GPs increased from 4% to 16% (Figure 1A). The proportion of
individuals ≤50 years old increased from 28% to 39% (Figure 1B). It is
estimated that 67% of total patients with HCV-related cirrhosis
received DAA therapy from 2014 to July 2016 through PBS, clinical
trials, early access programs or generic supply.

Conclusions: A rapid treatment scale-up was observed in the first five
months of DAA therapy in Australia. The proportion of prescriptions
by GPs increased over time, crucial for broadened access. A high
proportion of patients with cirrhosis have received DAA therapy,
important for achieving mortality reduction targets. Equally, a trend
towards younger age treatment suggests broadening of DAA
therapy, potentially including more high-risk individuals. Further
HCV elimination evaluation will include monitoring DAA treatment
outcomes, assessment of treatment uptake among people who inject
drugs and HIV-infected men who have sex with men, and monitoring
HCV prevalence and incidence (both primary infection and
reinfection).
THU-233
Reactivation of hepatitis B virus among patients treated with
ledipasvir-sofosbuvir for hepatitis C virus infection in a
community based setting
B. Yanny1, A. Sahota1. 1Transplant Hepatology, Kaiser Permanente Los
Angeles Medical Center, Los Angeles, United States
E-mail: byanny@gmail.com
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Background and Aims: Direct-acting antiviral agents (DAA) are the
standard of care for treatment of hepatitis C virus (HCV) infected
individuals. Hepatitis B virus (HBV) reactivation during hepatitis
C treatment has been reported and the US food and Drug
Administration recently issued a warning in this regard. At least 24
cases of Hepatitis B Virus (HBV) reactivation have been identified
during treatment of HCV infected individuals with DAAs. We
analyzed previously HBV exposed patients for reactivation during
or after HCV treatment with Ledipasvir-Sofosbuvir (LDV/SOF).
Methods: Adults with chronic HCV infection previously exposed or
actively infected with HBV and treated with LDV/SOF were identified
from our database. The electronic medical records were retrospectively reviewed for HCV treatment dates, HCV treatment response,
type of DAA used, HBV status prior to, during and after the treatment
with LDV/SOF, and concurrent HBV treatment. The primary end point
was completion of HCV treatment. Patients who lost insurance
coverage or lost to follow up or stopped HCV treatment for reasons
other than HBV reactivation were excluded.
Results: 108 patients were identified. 6 patients were excluded due to
discontinuation of DAA treatment for reasons other than HBV
reactivation (n = 102). 102 patients competed HCV treatment with
LDV/SOF. Average age was 63 years old and 57% were male. 16% were
hepatitis B core antibody (HBcAb) positive and hepatitis B surface
antigen (HBsAg) negative. 84% of patients had a positive HBsAg
and, or with detectable viral load by HBV PCR prior to HCV DAA
treatment. 57% of patients were receiving HBV treatment concurrently. None of the patients with HBcAb +/HBsAg – had HBV
reactivation and none of the actively infected group had worsening
HBV viral load or liver failure. 93% of patients had HCV genotype 1
and achieved a 91% sustained viral response at 12 weeks post
treatment (SVR-12). 7% of patients had HCV genotype-4 who
achieved SVR-12 of 84%.

Conclusions: Contrary to the literature, we did not encounter any
reactivation of Hepatitis B Virus in patients treated with LDV/SOF for
Hepatitis C Virus Infection in a community based setting.
THU-234
Grazoprevir-elbasvir based therapy is safe and effective in patients
with chronic kidney disease GFR < 30 and patients with end stage
renal disease who are on renal replacement therapy in a
community based setting
B. Yanny1, A. Sahota1. 1Transplant Hepatology, Kaiser Permanente Los
Angeles Medical Center, Los Angeles, United States
E-mail: byanny@gmail.com
Background and Aims: Treatment options for patients with chronic
hepatitis C (HCV) and Chronic Kidney Disease with GFR < 30 ml/min
(CKD < 30) are limited. We evaluated the safety and efficacy of
Grazoprevir-Elbasvir (Gra-Elb) based HCV therapy in patients who
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have CKD < 30 and those who are on renal replacement therapy (RRT)
in a community based setting.
Methods: Adults with chronic HCV and CKD/RRT started on Gra-Elb
based regimen in May 2016 and completing treatment by the end of
Aug 2016 were eligible for inclusion. Electronic medical records were
retrospectively reviewed for patients’ GFR, RRT type, genotype, comorbidities, hospitalizations during treatment, and reported side
effects to the treating provider. Patients who did not complete
therapy were excluded. Viral load tests were collected through Nov
2016 allowing 8 weeks follow-up for most patients. The primary
endpoint was sustained viral response (SVR) at end of treatment.
Results: 38 patients were identified, 6 patients did not complete
treatment and were excluded (n = 32). The average age was 62 years
old (37–82) and 90% male. 72% had GT-1a, 25% GT-1b and 3%
genotype-4 (GT-4). 31% had cirrhosis and 10% had refractory ascites.
22% were treatment experienced of which 6% had NS5A mutation.
44% of patients were on hemodialysis (HD), 12% on peritoneal dialysis
(PD), and 44% had CKD stage 3–5. No worsening GFR observed during
treatment. In the immediate post-treatment period SVR observed in
94% of patients. SVR 8 data available for 22 patients, which was 97%.
21% of patients reported fatigue, 12% headache, 9% nausea and 3% of
patients were hospitalized for reasons other than treatment side
effects.

Side Effect
Fatigue
Headache
Nausea
Hospitalizations

Percent of
Patients
21
12
9
3

Background and Aims: Novel direct acting antivirals (DAA) have
revolutionized hepatitis C therapy. We have previously shown that
therapy with “old” protease inhibitors was associated with neutrophil dysfunction. We aimed to investigate if DAA regimen with or
without protease inhibitorsimpact on neutrophil phagocytosis.
Methods: A real life cohort of 85 (mean age 57 ± 11 years; 34 female)
patients undergoing DAA therapy between 4/2014 and 9/2015 was
studied. Neutrophil phagocytosis was analysed at baseline, after 12
weeks of therapy (EOT) and 12 weeks follow-up (FU12) by flow
cytometry (Phagotest) and compared to 21 healthy controls (mean
age 58 ± 7, 12 female).
Results: 12 patients received sofosbuvir/ribavirin, 14 sofosbuvir/
daclatasvir, 19 sofosbuvir/simeprevir, 23 sofosbuvir/ledipasvir and
17 paritaprevir/ritonavir/ombitasvir and dasabuvir with or without
ribavirin. Overall SVR rate was 86%, 66% had cirrhosis and 6 infections
occurred. Baseline phagocytosis was significantly reduced compared
to controls, but was similar in cirrhotic and non-cirrhotic patients.
Neither SMV containing therapy nor any other DAA regimen
impacted negatively on neutrophil phagocytosis. The number of
inactive phagocytes significantly decreased and neutrophil phagocytosis significantly increased from baseline to FU12. Neutrophil
count was within normal range in all patients during the study
(Table). The increase in phagocytosis was significantly more
pronounced in patients who achieved SVR than in those who did
not ( p < 0.01). Patients who achieved SVR had significantly higher
baseline neutrophil counts (3 × 109/l) but similar phagocytosis
compared to patients who did not achieve SVR (2.5 × 109/l, p <
0.05). Neutrophil counts increased significantly in patients who
achieved SVR ( p < 0.01).

Baseline
Inactive neutrophils
(% of Ctrl)
Phagocytic capacity
(% of Ctrl)
Neutrophil count
(x109/l)

EOT

Followup

Ctrl

135;443***

59;110

61;110

77;125a

80;53***

114;70**

129;82

112;70b

2.7;1.7*

3.3;2.0

3.3;1.9

3.2;1.3

*p < 0.05 vs. 12w;
**p < 0.005 vs. follow-up;
***p < 0.001 vs. 12w and FU12;
a
p < 0.005 vs. baseline;
b
p < 0.001 vs. baseline; data: median; IQR

Conclusions: Grazoprevir-Elbasvir based therapy is safe and effective
in patients with chronic HCV infection with GFR < 30 including those
who are on RRT in a community based setting with SVR which is
comparable to reports from large clinical trials.
THU-235
Direct acting antivirals improve neutrophil phagocytic capacity in
chronic hepatitis C
B. Leber1,2, A. Horvath3, B. Schmerböck2,4, M. Tawdrous4, A. Streit4,
A. Posch4, P. Fickert4, W. Spindelböck4, P. Stiegler1, R.E. Stauber4,
V. Stadlbauer4. 1Department of Transplantation Surgery, Medical
University of Graz; 2Center for Biomarker Research in Medicine (CBmed);
3
Departement of Gastroenterology and Hepatology; 4Department of
Gastroenterology and Hepatology, Medical University of Graz,
Graz, Austria
E-mail: bettina.leber@medunigraz.at

Conclusions: Phagocytosis is impaired in chronic HCV, but improves
during and after DAA therapy, even if SVR is not achieved. In contrast
to therapies containing “old” protease inhibitors, neither of the DAA
regimens impacted negatively on neutrophil function. DAA were not
associated with severe infections. These data underpin the importance of DAA therapy not only for liver health but also for innate
immunity.
THU-236
Using all-oral hepatitis C virus therapy to reduce recurrent
viremia and increase SVR
A. Alimohammadi1, T. Raycraft1, R. Shahi1, A. Singh1, G. Kiani1,
B. Conway1. 1Vancouver Infectious Diseases Centre, Vancouver, Canada
E-mail: arshia.alimohammadi@vidc.ca
Background and Aims: People who inject drugs (PWID) have been
identified in many guidelines as a priority population for HCV
treatment. Clinical trials of currently available all-oral regimens have
demonstrated a high degree of efficacy in this population. There is an
urgent need to confirm these data in clinical practice, including
patient profiles that may not have been evaluated in clinical trials to
date. The aim of this study was to evaluate the efficacy of all-oral HCV
therapies among active PWID and the prevalence of recurrent viremia
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after achievement of SVR12 (HCV RNA <LLOQ at post-treatment
week 12).
Methods: HCV-infected active PWID (documented ongoing recreational drug use) were recruited and integrated in multidisciplinary
care at the Vancouver Infectious Diseases Centre, addressing medical,
psychiatric, social and addiction-related needs. Patients initiating alloral HCV treatment were evaluated every 1–4 weeks, then every 4
weeks for 6 months, then every 1–3 months, as required to address
needs on an ongoing basis. The primary endpoint was achievement of
SVR12, with key secondary endpoints being correlates of treatment
success and detection of recurrent viremia post-SVR.
Results: Ninety-eight PWID completed all-oral HCV therapy. Key
demographics include: mean age 52 (34–75) years, 74% male, 68%
naïve, 16%/46%/38% F0-1/F2-3/F4 (Range: 3.6–67 Kpa), and 15% HIV
co-infected. Regimens consisted of 32% OBV/PTV/r + DSV based and
68% SOF or LDV/SOF based, 46% received RBV, 82% were on 12 week or
shorter regimens and 18% received treatment >12 weeks. All 98
patients completed treatment. No serious adverse events or
treatment-limiting toxicities were observed. 95% achieved SVR,
with 5 non-SVR cases. No cases of early re-infection were detected
(with 29 followed for at least 12 months).
Conclusions: The treatment of HCV-infected PWID with currently
available all-oral regimens is both safe and highly effective, extending
current clinical trial data into a population made up principally of
active drug users. Duration of therapy, use of multi-tablet regimens
and use of ribavirin did not affect treatment outcome. In a system
where long-term follow-up post-SVR is maintained, no cases of
recurrent viremia have been observed. These data support the
designation of PWID as a priority population to receive HCV
treatment and provide insight into the model of care that needs to
be developed to optimize the outcome of programs aimed at this
population.
THU-237
Safety and efficacy of elbasvir and grazoprevir with or without
ribavirin for the treatment of hepatitis C virus genotype 1: results
of the hepatitis C virus-TARGET study
B.L. Pearlman1, G. Lutchman2, M.L. Shiffman3, J. Patel4, L.M. Frazier5,
J.S. Galati6, J.E. Gallant7, A. Ramani8, M. Vainorius9, D.R. Nelson10,
M.W. Fried 9, M. Khalili11, Z. Ben-Ari12. 1Atlanta Medical Center, Atlanta;
2
Stanford University School of Medicine, Palo Alto; 3Liver Institute of
Virginia, Richmond; 4Integers Health System, Oklahoma City; 5Liver
Wellness Center, Little Rock; 6Research Specialists of Texas, Houston;
7
Southwest Care Center, Santa Fe; 8Mountain View Medical Practice,
Catskill; 9University of North Carolina, Chapel Hill; 10University of
Florida, Gainesville; 11University of California, San Francisco,
San Francisco, United States; 12Sheba Medical Center, Ramat Gan, Israel
E-mail: joy.peter@medicine.ufl.edu
Background and Aims: Elbasvir/Grazoprevir (EBR/GZR) alone or
with addition of ribavirin (RBV), is approved for treatment of hepatitis
C virus (HCV) genotype (GT) 1 and 4 infection in treatment naïve and
experienced patients with or without cirrhosis. NS5A resistance
testing should be used to guide the assignment of regimen and
duration for GT1a patients. We report early safety and efficacy of EBR/
GZR in GT1 HCV-TARGET participants.
Methods: Patients enrolled in HCV-TARGET were treated according to
the regional standards of care at academic (n = 45) and community
medical centers (n = 19) in North America (n = 60) and Europe (n = 4).
Detailed demographics, clinical course, and adverse events information was abstracted from medical records into a centralized data core.
Study monitors systematically reviewed data for completeness and
accuracy. This analysis includes patients who started EBR/GZR +/−
RBV before November 2016.
Results: Of 183 GT1 patients treated with EBR/GZR based regimens,
170 were treated with EBR/GZR alone (25% had creatinine clearance
<30 mL/min) and 13 with RBV co-administered. 81% and 69%
respectively were treatment naïve and 27% and 23% had cirrhosis.
S294

Thirteen patients had history of decompensating events. Of 53
patients with known RAV testing, 7(13%) harbored NS5A resistant
variants at baseline, all of whom where prescribed RBV. 101 patients
have ended treatment to date of whom only 1 discontinued early due
to administrative reasons and 82 patients are still on treatment.
Outcome data are available for 24 patients. 22 patients have
virological data and all achieved SVR while 2 patients are lost to
follow up. Common adverse events included fatigue, headache and
nausea. No discontinuation due to AEs occurred so far. SAEs were
reported in <5% and no treatment emergent decompensating events
or deaths have been reported to date.

EBR/GZR
N pt
All
Male
Treatment
experienced
Cirrhotic
Prior
decompensating
events
Gt1a
Gt1b
Gt1nos
Experienced Ontreatment AE(s)
Svr12

EBR/GZR/RBV

ALL

%

N pt

%

N pt

%

170
106
33

100.0
62.4
19.4

13
10
4

100.0
76.9
30.8

183
116
37

100.0
63.4
20.2

46
12

27.1
7.1

3
1

23.1
7.7

49
13

26.8
7.1

107
58
5
32

62.9
34.1
2.9
18.8

9
3
1
1

69.2
23.1
7.7
7.7

116
61
6
33

63.4
33.3
3.3
18.0

21/21

100.0

1/1

100.0

22/22

100.0

Conclusions: All oral therapy with EBR/GZR with or without RBV was
efficacious and well tolerated. SVR12 rates in GT1 patients were high
and similar to those in pivotal studies. Safety and Efficacy results for
183 patients will be presented.
THU-238
Feasibility and acceptability of a group medical visit intervention
to improve hepatitis C virus treatment uptake among persons
who inject drugs (PWID) in a primary care setting
B. Norton1, C. McMurry2, M. Gover2, C. Cunningham2, A. Litwin2.
1
Division of General Internal Medicine and Infectious Diseases; 2Division
of General Internal Medicine, Montefiore Medical Center, New York,
United States
E-mail: briannanorton@gmail.com
Background and Aims: Throughout the US, the majority of people
infected with HCV are persons who inject drugs (PWID), yet very few
have initiated treatment. We set out to investigate the feasibility and
acceptability of implementing a primary care based HCV Group
Evaluation and Treatment Uptake (HCV GET-UP) intervention to
improve HCV treatment uptake among PWID.
Methods: Patients were recruited from a primary care clinic in the
Bronx, NY. Potential participants were called for study screening if
they had an HCV+ antibody in the electroic health record. If eligible,
they were asked to attend a baseline visit where patients signed
written consent, were asked demographic information, and provided
urine for drug toxicology. The standardized study intervention
consisted of 4-weekly group visits with a physician where HCVrelated medical evaluations, education, support, and skill building
were provided. At the end of the intervention, patients were offered
an expedited appointment for onsite HCV treatment at the primary
care clinic. We assessed feasibility via recruitment and retention
rates, and acceptability via brief post-group surveys with 5-point
Likert scale (not helpful-very helpful).
Results: Among 40 patients determined to be preliminarily eligible
(HCV Ab+), phone contact was made with 27 (67.5%). Of the 27
patients reached, 13 (48.1%) persons agreed to be screened, and 7
were ultimately enrolled (Figure 1). Among the seven participants,
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71.4% were male, all were African American or Latino/a, with a
median age of 54.5 (41.0–63.0). The majority were on public
insurance (85.8%), received food stamps (57.1%), and one person
was homeless (14.3%). Nearly all were on opioid agonist treatment
(85.7%), and three (42.9%) were actively using drugs at baseline. Six
participants made it to at least one group visit ( participant range 4–6
at each group). Acceptability was high among participants; all
components were found to be very helpful (median Likert scores
for medical evaluation: 5, education: 4.8 (4–5), skill building: 5,
group activity (support): 5. Of the 6 participants who attended at
least one visit, 5 attended their follow-up HCV treatment appointment and 4 have initiated treatment.

Conclusions: These findings indicate that a primary care based HCV
Group Evaluation and Treatment Uptake (HCV GET-UP) intervention
for PWID is both feasible and acceptable. We will now commence a
randomized control trial to fully test this intervention for improving
HCV treatment uptake and cure among PWID in primary care.
THU-239
Real-world use of elbasvir/grazoprevir and outcomes in patients
with chronic hepatitis C: retrospective data analyses from the
TRIO Network
B. Bacon1, M. Curry2, D. Dieterich3, S. Flamm4, K. Kowdley5,
S. Milligan6, C. Nwankwo7, N. Tsai8, Z. Younossi9, N. Afdhal2. 1Saint
Louis University School of Medicine, Saint Louis; 2Beth Israel Deaconess
Medical Center, Boston; 3Icahn School of Medicine at Mount Sinai,
New York; 4Northwestern University Feinberg School of Medicine,
Chicago; 5Liver Care Network, Swedish Medical Center, Seattle; 6Trio
Health Analytics, LaJolla; 7Merck & Co., Inc., Kenilworth; 8Queens
Medical Center, University of Hawaii, Honolulu; 9Department of
Medicine, Center for Liver Diseases, Inova Fairfax Hospital, Falls Church,
United States
E-mail: scott.milligan@triohealth.com
Background and Aims: Elbasvir/grazoprevir (EBR/GZR) is indicated
for genotypes (GT) 1 or 4 chronic HCV. The purpose of this study is to
understand the uptake, healthcare utilization and outcomes of
chronic HCV patients treated with EBR/GZR in the United States.
Methods: Data were collected from providers and specialty pharmacies through Trio Health’s Innervation Platform, a cloud-based
disease management program. 314 Patients who initiated EBR/GZR
from Jan 28, 2016 (EBR/GZR FDA approval date) to Oct 2016 were
included in the analyses. For select analyses, data were included from
a comparator group of 3303 GT1 patients who initiated non-EBR/GZR
regimens in the same time period.
Results: Patients who received EBR/GZR regimens were treated for
GT1a (61%, 192/314), GT1b (33%, 103/314), GT1x (1%, 2/214), GT2 (<1%,
1/314), GT3 (<1%, 1/314), and GT4 (5%, 15/314) HCV. 12 week EBR/GZR
was the preferred EBR/GZR regimen across all genotypes and received
by 90% (284/314) patients. Comparison of GT1 patients who received

EBR/GZR (297) to a non-EBR/GZR treated GT1 comparator group
(3303) revealed the EBR/GZR-treated population had higher mean
serum creatinine (3.0 vs. 1.0, t = 9.8, p < 0.001), prevalence of diabetes
(32% vs. 21%, x2 = 17.6, p < 0.001), hypertension (59% vs. 48%, x2 = 12.8,
p < 0.001), and stage 4/5 CKD (29% vs. 2%, x2 = 503, p < 0.001) and
lower prevalence of stage 2/3 CKD (35% vs. 58%, x2 = 53.9, p < 0.001)
and HIV co-infection (4% vs. 9%, x2 = 8.9, p = 0.003). (Table) Only 16
EBR/GZR-treated patients have completed follow up. Excluding one
GT1a patient that discontinued 12 week EBR/GZR in week 7 due to
hospitalization unrelated to treatment, the per protocol SVR was
100% (15/15). Of the 15 patients that achieved SVR, 9/15 were GT1a, 4/
15 were GT1b, 1/15 was GT1x and 1/15 was GT3. No viral failures with
EBR/GZR were observed to date.
ALL EBR/GZR
REGIMENS
(n = 297)

non-EBR/GZR
REGIMENS
(n = 3303)

59 (25–88)
190 (64%)
29 (17–50)
58 (53) n =
270
54 (48) n =
262
12.9 (2.2) n =
247
3 (3.1) n = 217

82/280 (29%)
11/297 (4%)

59 (20–92)
1929 (58%)
29 (15–50)
70 (69) n =
2772
65 (62) n =
2720
14 (1.8) n =
2567
1 (0.6) n =
2506
623/2935
(21%)
1382/2905
(48%)
1750/3011
(58%)
51/3011 (2%)
287/3299 (9%)

2/268 (1%)

2/297 (1%)

28/3299 (1%)

106/266 (40%)

123/295 (42%)

35/247 (14%)

41/273 (15%)

167 (62%)
99 (37%)
2 (1%)
87/167 (52%)

192 (65%)
103 (35%)
2 (1%)
104/192 (54%)

1389/3244
(43%)
538/2995
(18%)
2418 (73%)
746 (23%)
139 (4%)
tbd

189/226 (84%)

204/251 (81%)

GT1 PATIENTS
CHARACTERISTICS

12 week EBR/
GZR (n = 268)

Age – mean (range)
Male – no. (%)
BMI – mean (range)
Baseline ALT – mean
(SD)
Baseline AST – mean
(SD)
Baseline Hb – mean
(SD)
Baseline Ser. Creatinine
– mean (SD)
Diabetes – no. (%)

59 (25–88)
173 (65%)
29 (17–50)
56 (51) n = 243
52 (44) n =
236
12.9 (2.2) n =
222
3.1 (3.2) n =
194
82/252 (33%)

90/280 (32%)

Hypertension – no. (%)

150/251 (60%)

164/279 (59%)

Stage 2/3 CKD – no. (%)

88/252 (35%)

99/280 (35%)

Stage 4/5 CKD – no. (%)
HIV Co-Infection –
no. (%)
HBV Co-Infection –
no. (%)
Fibrosis 3/4 – no. (%)

75/252 (30%)
10/268 (4%)

Baseline Viral >6MM
IU/ml – no. (%)
GT1a – no. (%)
GT1b – no. (%)
GT1x – no. (%)
GT1a NS5A RAV Tested
– no. (%)
Treatment Naïve –
no. (%)

2386/2894
(82%)

Conclusions: EBR/GZR is highly effective and its use is predominantly
in GT1 and as 12-week therapy without RBV, though EBR/GZR is
employed disproportionately in GT1 patients with severe renal
impairment or HIV coinfection relative to a non-EBR/GZR treated
GT1 population. Full SVR data on EBR/GZR will be presented at the
meeting.
THU-240
Outcome of patients with compensated liver cirrhosis with
hepatitis B virus + hepatitis C virus coinfection treated with
paritaprevir/ombitasvir/ritonavir, dasabuvir with ribavirin: a
national cohort study
C. Preda1, C. Popescu2, I. Constantinescu1, M. Manuc1, L. Tugui1,
R. Voiosu2, E. Ceausu2, M. Diculescu1, A. Oproiu2. 1Clinic Fundeni
Institute; 2UMF Carol Davila, Bucharest, Romania
E-mail: preda_monicaa@yahoo.com
Background
and
Aims:
Paritaprevir/Ombitasvir/Ritonavir,
Dasabuvir with Ribavirin showed very good results in terms of
efficacy in real life in Romania in treating compensated liver cirrhosis,
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reaching 99.5% response rate. Data regarding safety and efficacy of
this therapy in HBV coinfected patients are lacking. However, HCVspecific DAA are not effective for HBV, which may be suggestive of
possible occurrence of HBV reactivation during IFN-free direct-acting
antiviral agents (DAA) therapy.
Methods: From a national prospective cohort enrolling 808
Romanian patients with virus C compensated liver cirrhosis who
received reimbursed DAA with Paritaprevir/Ombitasvir/r, Dasabuvir
with Ribavirin for 12 weeks during december 2015 to february 2016,
we analyzed 14 patients with HBV co-infection (HBs antigen positive)
(1.7%). All these patients were followed up during therapy in order to
detect HBV reactivation, and DNA viral load, ALT, serology for HBV
were performed 12 weeks after they finished anti-HCV DAA therapy.
Data were obtained from the Romanian National health Agency.
Results: HBV co-infected patients were 78% females, mean age 58,16
years (55–72), 93% pre-treated with Peg-Interferon + Ribavirin, 72%
with severe necro-inflammatory activity (severity score 3- Fibromax),
30% with co-morbidities, all HBe antigen negative, 2 out of 14
received concomitant therapy with Entecavir. HCV SVR response rate
was 100%. HBV- DNA viral load was undetectable in 9/14 (64%) before
therapy, and for the other 5 patients varied between below 20–
134 IU/ml. During therapy, no reactivation of HBV occurred and no
liver decompensation was reported. At 12 weeks after they finished
the DAA therapy, ALT levels remained in normal range in all patients,
but the DNAviral load increased from a median of 20 IU/ml (0–134) to
139 IU/ml (0–229).
Conclusions: At 12 weeks after HBV co-infected patients finished the
HCV- specific DAA therapy ALT levels remained in normal range in all
of them, but the DNA viral load increased from a median of 20 IU/ml
(0–134) before therapy to 139 IU/ml (0–229). During therapy no HBV
reactivation and no liver decompensation were reported.
THU-241
Second generation direct acting antiviral agents improve clinical
resource utilization required for hepatitis C eradication
C. Mahoney1, M. Crosby1, S. Hartz1, A. Palumbo1, M. McLean1. 1Island
Health, Campbell River Hospital, Campbell River, Canada
E-mail: cj.mahoney@shaw.ca
Background and Aims: Second generation direct acting antiviral
agents (DAAs) improve hepatitis C (HCV) sustained viral response
rates (SVR). Cost limits their use but benefits obtained in resource
utilization should influence availability. Our hospital based outpatient HCV clinic in Campbell River, British Columbia, Canada, serves
northern Vancouver Island, a large, rural region ( population 60,000)
with recognized high HCV prevalence. Resources include two nurses,
one clerical support staff, and one physician. We track nursing and
physician time per visit in minutes (mins/pt) to measure resource
utilization. We can compare two equal time periods assessing and
treating Genotype 1 patients with the same resources. The period of
first generation DAA access, telaprevir or bocepravir with pegylated
interferon/ribavirin (January 1st 2012 to February 1st 2014, Triple
therapy cohort), and the era of second generation DAA access,
allowing interferon free therapy (July 1st 2014 to August 1st 2016, DAA
cohort).
Methods: A retrospective chart review of a computer based system
recording nurse and physician time utilized per patient visit. We
compare patient volumes assessed and physician and nurse resources
used, summarized as mins/pt, to manage those patients who
proceeded to therapy in each cohort, and with SVR results available
by period completion.
Results: For equal time periods with equal resources, we assessed
and treated more patients in the DAA vs triple therapy cohorts (n =
216 vs. n = 131 nurse assessed; n = 147 vs. n = 90 physician assessed;
n = 74 vs. n = 16 treatment starts), representing an increased
percentage of physician assessed pts proceeding to treatment
(50.3% vs. 20%) and increase in the absolute number of SVRs
(results available for the respective cohorts n = 50/54 vs. n = 9/10).
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The percent of SVRs per cohort was not different, 92.6% vs. 92%,
reflecting a more restrictive patient selection in the triple therapy
cohort. Nurse and physician times required per patient were
decreased in the DAA cohort (nurse time/pt = 300 mins vs.
1501 mins) and physician time/pt = 50 mins vs. 88 mins).
Conclusions: We have presented real world data from a rural HCV
clinic. It shows a decrease in physician and nurse resource utilization
per treated patient, allowing an increase in the percentage of patients
treated and the absolute number SVR’s achieved. This reflects
improved clinical resource utilization with DAA’s, thus treating
more patients with the same clinical resources, aiding the goal of
eradicating HCV outside of major centers.
THU-242
Hepatitis B reactivation in hepatitis B and C coinfected patients
treated with antiviral agents: a systematic review and metaanalysis
G.F. Chen1,2, C. Wang2,3,4, J. Chen2,3, D. Ji1,2,5, Q. Shao1,2, F. Li1,2, B. Li1,2,
V. Wu2,3, A. Wong3, Y.D. Wang2,3, G. Lau2,3,6. 1Second Liver Cirrhosis
Diagnosis and Treatment Center; 2Beijing 302-Hong Kong Humanity and
Health Hepatitis C Diagnosis and Treatment Centre, Beijing 302 Hospital,
Beijing, China; 3Division of Gastroenterology & Hepatology, Humanity &
Health Medical Centre, Hong Kong, Hong Kong, China; 4Department of
Infectious Diseases, State Key Laboratory of Organ Failure Research,
Guangdong Provincial Key Laboratory of Viral Hepatitis Research,
Nanfang Hospital, Southern Medical University, Guangzhou; 5Liver
Failure Treatment and Research Center; 6Institute of Translational
Hepatology, Beijing 302 Hospital, Beijing, China
E-mail: gkklau@netvigator.com
Background and Aims: There is increased awareness of hepatitis B
(HBV) reactivation in chronic hepatitis C (CHC) patients coinfected
with HBV treated with pan-oral direct-acting antivirals (DAAs). We
performed a systematic review and meta-analysis to compare the rate
of HBV reactivation in CHC patients coinfected with HBV treated with
interferon (IFN)-based therapy to those with pan-oral DAAs.
Methods: The Pubmed, Embase, Ovid Medline, and Cochrane
databases were searched by text and MeSH (Medical Subject
Heading) terms (including all subheadings) from database inception
to 21 Sept 2016. A meta-analysis was conducted using a random
effects model to assess the primary outcome (HBV reactivation) and
secondary outcomes (hepatitis due to HBV reactivation, sustained
virologic response (SVR) for CHC, loss of HBV DNA and hepatitis B
surface antigen (HBsAg) seroclearance), separately done in overt HBV
(hepatitis B surface antigen [HBsAg] positive) and occult HBV (HBsAg
negative with positive HBV DNA) patients. Case reports were included
in the systematic review but excluded in the meta-analysis. Metaanalysis was done by Stata 13.
Results: Of the 1,185 CHC patients coinfected with HBV from 36
studies, 1037 were treated with interferon-based therapy and 148
were treated with pan-oral DAAs. HBV reactivation occurred much
earlier in those treated with DAAs (4–12 weeks during treatment)
than interferon-based therapy (at the end of treatment or posttreatment follow-up). In CHC patients with overt HBV (n = 779), the
pooled incidence rate of HBV reactivation was similar among those
treated with IFN-based therapy (14.5%, p < 0.001) and DAAs (12.2%, p
= 0.03; p = 0.91 for heterogeneity between sub-groups). However, the
pooled incidence rate of hepatitis due to HBV reactivation was
significantly higher with DAAs (12.2%, 95% CI: 0.2–33.2, p = 0.03) than
with interferon-based therapy (0%; p = 0.009 for heterogeneity
between sub-groups). HBV reactivation and hepatitis due to HBV
reactivation was rare in CHC patients with occult HBV (reported only
in those treated with DAAs). CHC SVR was not affected by HBV
reactivation ( p = 0.27).
Conclusions: HBV reactivation occurs earlier and is clinically more
significant in those CHC patients coinfected with overt HBV, treated
with pan-oral DAAs compared to interferon-based therapy. It is hence
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important to have HBsAg screened in all CHC patients before
initiation of pan-oral DAAs therapy.
THU-243
Liver stiffness and portal hypertension predict failure to DAA
treatment in a real-life cohort of hepatitis C virus-infected
patients treated with recommended regimens
C. Masetti1, F. De Leonardis1, P. Rossi1, A. Bosa1, D. Di Paolo1,
M. Milana1, F. Santopaolo1, A. Pecchioli1, S. Di Nardi1, S. Francioso1,
I. Lenci1, L. Baiocchi1, A. Brega1, F. Antenucci1, T. Marianelli1,
M. Angelico1. 1Liver and Transplant Unit, Policlinico Tor Vergata,
Roma, Italy
E-mail: chiara.masetti12@gmail.com
Background and Aims: Treatment of chronic hepatitis C (HCV) has
dramatically improved with the introduction of interferon-free
regimens. Unfortunately, a small fraction of patients fails to reach a
sustained virological response even with direct-acting antiviral
agents (DAA). In this setting little is known about the risk factors
associated with treatment failure.
Methods: Among 369 consecutive HCV-infected patients who
started an optimal (according to the 2016 EASL guidelines) DAA
treatment at our Unit, we included 253 who achieved at least a 12week follow up after treatment completion. The study cohort
included mainly males (n = 154, 60.8%), with cirrhosis (n = 168,
66.4%), of whom 25.6% (47/183) showed clinically significant portal
hypertension, as evidenced by esophageal varices at upper GI
endoscopy. Most patients (n = 152, 60.1%) were infected with
genotype 1, 51 (20.1%) with genotype 2, 30 (11.8%) and 20 (8%) with
genotype 3 and 4, respectively. Patients underwent treatment with
sofosbuvir (n = 50, 20.1%), sofosbuvir/simeprevir (n = 34, 13.3%),
sofosbuvir/daclatasvir (n = 26, 10.3%), sofosbuvir/ledipasvir (n = 80,
31.5%), ombitasvir/paritaprevir/ritonavir with (n = 56, 22.1%) or
without (n = 7, 2.7%) dasabuvir. Data were processed by intentionto-treat (ITT) with univariate and multivariate analyses.
The study population included 229 patients who achieved SVR-12
(90.5%) and 24 (9.5%) who failed for any reason: virological relapse (n
= 9), death (n = 10) or drop-out (n = 5).
Results: At univariate analysis, cirrhosis ( p = 0.005), presence of
medium/large esophageal varices ( p = 0.0001), a higher liver stiffness
( p = 0.00007), previous HCC ( p = 0.002), diabetes ( p = 0.006), viral
genotype 2 ( p = 0.02), low platelet count ( p = 0.02), low total
cholesterol level ( p = 0.001), INR prolongation ( p = 0.02) and a
higher MELD score ( p = 0.000001) were all significantly associated
with treatment failure. DAA failure was unrelated to HCV viral load ( p
= 0.16) and treatment schedule ( p = 0.25). At stepwise multivariable
logistic regression, only liver stiffness and the presence of medium or
large esophageal varices confirmed the capability to significantly
predict treatment failure ( p = 0.02, p = 0.02 and p = 0.01 respectively),
with an area under the ROC curve of 0.93.
Conclusions: In a real-life setting, around 10% of patients with HCVrelated liver disease fails after DAA treatment. Failure is strongly and
independently associated with the presence of high liver stiffness and
clinically significant portal hypertension.
THU-244
Treatment with direct-acting antiviral agents is associated with
improvement of renal function in a cohort of hepatitis C virus
infected patients with chronic kidney disease
C. Masetti1, F. De Leonardis1, P. Rossi1, A. Bosa1, D. Di Paolo1,
M. Milana1, F. Santopaolo1, A. Pecchioli1, S. Di Nardi1, S. Francioso1,
I. Lenci1, L. Baiocchi1, A. Brega1, F. Antenucci1, T. Marianelli1,
M. Angelico1. 1Liver and Transplant Unit, Policlinico Tor Vergata,
Roma, Italy
E-mail: chiara.masetti12@gmail.com
Background and Aims: HCV infection is now recognized as an
independent risk factor for chronic kidney injury, acting through both
immunological and non-immunological mechanisms. Direct-acting

antiviral agents use has been approved also in HCV-infected patients
with renal impairment, but little is known about the effect of
sustained virological response on renal function.
Methods: Our study includes 42 HCV-infected patients with eGFR
(MDRD-4) levels below 60 ml/min (38 in stage III, 2 in stage IV and 2
in stage V according to KDIGO guidelines) treated with DAAs. The
study population includes mainly males (24, 57.1%) with cirrhosis (32,
76.2%), 7 of whom in Child-Pugh B/C stage. Twelve (28.5%) patients
had clinically significant portal hypertension ( presence of esophageal varices), 10 (23.8%) had diabetes and 11 (26.1%) had detectable
plasma cryoglobulines. Genotype 1 infection was present in 33
(64.3%), genotype 2 in 13 (31%) and genotype 3 in 2 (4.7%) patients.
Thirty-six patients (85.7%) were treated with a sofosbuvir-containing
regimen (in 18 as monotherapy and in 18 in combination with other
DAAs), while the other 6 patients received ombitasvir/paritaprevir/
ritonavir plus dasabuvir.
Using paired T-test analysis, we compared renal function at baseline
and at the end-of-treatment in order to detect any modification in
eGFR and creatinine levels.
Results: HCV RNA was undetectable at the end-of-treatment in all
patients. No adverse events were observed. In the majority (74.3%) of
patients an improvement of both serum creatinine and eGFR was
observed. Accordingly, the mean creatinine level decreased from 1.4
± 1.3 mg/dl at baseline to 1.31 ± 1.1 mg/dl at the end of treatment ( p =
0.017), and the eGFR increased from 50.1 ± 10.7 to 57.1 ± 16.4 ml/min
( p = 0.0002). This improvement was even more significant in a
subanalysis including only cirrhotic patients, in whom an increase in
eGFR from 52.1 ± 7.2 to 60.2 ± 14.9 ml/min ( p = 0.00088) was
observed. Seven patients (16.6%) experienced a worsening in renal
function with a decrease in eGFR from 51.1 to 45.2 ml/min. All
patients had CKD stage III at baseline, 5 were cirrhotic (1 in CPT-B)
and 6 were treated with a sofosbuvir containing regimen.
Conclusions: DAAs treatment in a real life population of HCVinfected patients with advanced liver disease and impaired renal
function is associated with improved eGFR and serum creatinine.
Treatment is safe also in patients receiving sofosbuvir containing
regimens, though a slight decrease in eGFR is observed in some.
THU-245
Clinically meaningful differences in health-related quality of life
and fatigue in patients with hepatitis C virus infection treated
with elbasvir/grazoprevir compared to sofosbuvir with pegylated
interferon and ribavirin
C. Nwankwo1, B. King-Kallimanis2, S. Corman2, J. Qiu1, S. Patel1,
J.M. Arduino1, H.L. Platt1, J. Sperl3. 1Merck & Co., Inc., Kenilworth, NJ;
2
Pharmerit International, Bethesda, United States; 3Department of
Hepatogastroenterology, Institute for Clinical and Experimental
Medicine, Prague, Czech Republic
E-mail: chizoba.nwankwo@merck.com
Background and Aims: HCV leads to decreased health-related
quality of life (HRQoL) and increased fatigue even in the absence of
advanced liver disease. HRQoL is further diminished by PR regimens
due to poor tolerability. It is important to measure HRQoL and fatigue
in clinical trials, however, the clinical meaningfulness of often
reported change scores is not intuitively apparent. The aim of this
study is to describe and interpret the HRQoL and fatigue results of CEDGE H2H trial comparing EBR/GZR to SOF/PR in patients with HCV
infection.
Methods: C-EDGE H2H was a randomized, open-label, multinational
trial in which patients with HCV genotype 1 or 4 infections received
12 weeks of treatment with EBR/GZR or SOF/PR. The sample consisted
of 247 patients with baseline and ≥1 follow-up assessment on the SF36v2 and FACIT-Fatigue. Changes from baseline to week 4 and 12 on
treatment and week 12 after completion of treatment were
calculated. No minimal clinically important differences (MCID)
were available for fatigue or all SF-36v2 health domains except
vitality where >4.2 has been proposed. Therefore, the difference

Journal of Hepatology 2017 vol. 66 | S95–S332

S297

POSTER PRESENTATIONS
between treatment means were converted to effect sizes (ES) and
compared to a standardized criteria: <0.2 = small effect, 0.5 =
moderate effect, and >0.8 = large effect.
Results: Baseline mean HRQoL and fatigue scores were similar
between treatment groups. During treatment, the ES for the
difference between treatment arms on the 8 domains of the SF-36
and its physical and mental component scores (PCS and MCS) ranged
from 0.25 (General Health) to 0.58 (Vitality) at week 4 and 0.42
(Bodily Pain) to 0.70 (MCS) at week 12. These differences between
treatment arms represent a clinically meaningful impact on HRQoL
favoring EBR/GZR, reflecting a moderate ES. After completion of
treatment, ES ranged from 0.01 (Bodily Pain) to 0.15 (MCS), reflecting
a small effect. Change scores reflected overall improvement in
comparison with baseline HRQoL for both groups at follow-up.
Difference in mean change from baseline between groups for Vitality
exceeded the MCID > 4.2 during treatment. The same pattern
regarding ES was seen for the total FACIT-Fatigue score. The ES was
0.56 at week 4, 0.58 at week 12, and −0.04 at follow-up.

proportion of patients developing cirrhosis, DC, and HCC; receiving
liver transplants; and dying of liver-related causes over the time
horizon.
Results: Over 30 years, the proportion of patients developing liverrelated complications was substantially reduced in patients receiving
EBR/GZR compared to no treatment (Table). EBR/GZR was associated
with more QALYs than no treatment in all genotypes studied, and
ICURs were less than $2,000/QALY for all genotypes.

Result
Cirrhosis, %*
Decompensated
cirrhosis, %
Hepatocellular
carcinoma, %
Liver transplant, %
Liver-related death, %
Discounted QALYs
Discounted costs ($)
ICUR vs. no treatment
($/QALYs)

No Treatment
GT1 and 4

GT1a

EBR/GZR
GT1b

GT4

52.2%
20.8%

8.7%
4.3%

9.0%
4.8%

8.4%
4.1%

26.0%

4.9%

5.1%

4.8%

3.3%
34.2%
12.1840
$69,682
–

0.6%
6.6%
16.6429
$75,980
$1,412

0.7%
6.8%
16.6141
$75,711
$1,361

0.6%
6.5%
16.6141
$75,711
$1,198

*Among those non-cirrhotic at baseline.

Conclusions: This study has shown that during treatment, patients
randomized to SOF/PR had a clinically meaningful decrease in overall
HRQoL and fatigue compared to those in the EBR/GZR group. The
largest ES was observed at week 12 for MCS.
THU-246
Prevention of liver-related complications with elbasvir/
grazoprevir in hepatitis C infected patients who are receiving
opioid agonist therapy
S. Corman1, Y. Jiang2, H.L. Platt3, C. Nwankwo3. 1Pharmerit
International, Bethesda, United States; 2Merck, Sharp & Dohme Limited,
Hoddesdon, Hertfordshire, United Kingdom; 3Merck & Co., Inc.,
Kenilworth, NJ, United States
E-mail: chizoba.nwankwo@merck.com
Background and Aims: Elbasvir/grazoprevir (EBR/GZR) is an
interferon and ribavirin free, direct-acting antiviral therapy for
most patients with chronic hepatitis C (CHC). The C-EDGE CoSTAR
trial evaluated treatment with EBR/GZR in treatment-naïve patients
with genotype (GT) 1, 4, or 6 CHC who were receiving OAT. The
objective of this study was to model the long-term impact of EBR/GZR
on the incidence of liver-related complications in patients receiving
OAT in the United States by extending the results of C-EDGE CoSTAR
over a 30-year time horizon.
Methods: A Markov model was constructed to evaluate the cost and
effectiveness of EBR/GZR over a 30-year time horizon. The target
population was patients infected with CHC GT1 or 4, stratified by
presence of cirrhosis. The model consists of 16 health states
encompassing METAVIR fibrosis score (F0-F4), treatment success or
failure, decompensated cirrhosis (DC), hepatocellular carcinoma
(HCC), liver transplant, and liver-related death. Baseline patient
characteristics, treatment regimens, and rates of sustained virologic
response at 12 weeks and reinfection were obtained from C-EDGE
CoSTAR. Other inputs were obtained from published sources. The
primary outcome was incremental cost-utility ratio (ICUR) for EBR/
GZR vs. no treatment. Other outcomes included cumulative
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Conclusions: Use of EBR/GZR for the treatment of CHC in patients
receiving OAT in the United States was projected to prevent a
considerable number of cases of cirrhosis, decompensated cirrhosis,
HCC, liver transplants, and liver-related death over 30 years
compared to no treatment. Thus EBR/GZR was projected to be a
cost-effective therapy for CHC GT1 and 4 infected patients on OAT in
the United States.
THU-247
Projected long term impact of elbasvir/grazoprevir compared to
sofosbuvir plus pegylated interferon/ribavirin in chronic hepatitis
C virus genotype 1 and 4 patients in Italy: translation of the
C-EDGE Head-2-Head study findings
C. Nwankwo1, R. Batterson2, E. Todd2, Y. Jiang3, H.L. Platt1, Y. Meng2.
1
Merck & Co., Inc., Kenilworth, NJ, United States; 2BresMed, Sheffield,
United Kingdom; 3Merck, Sharp & Dohme Limited, Hoddesdon,
Hertfordshire, United States
E-mail: chizoba.nwankwo@merck.com
Background and Aims: The C-EDGE Head-2-Head study was a phase
3, open-label clinical trial that assessed the efficacy and safety of EBR/
GZR versus SOF + PR in 257 treatment-naïve and PR prior treatment
failure subjects with chronic HCV genotype (G) 1 or 4 infection.
Therefore the aim of this analysis was to translate short-term findings
from the study into long-term predictions of the impact of EBR/GZR
compared to SOF + PR on the incidence of liver-related morbidity and
mortality in Italy.
Methods: A computer-based mathematical model of the natural
history of chronic HCV infection and liver disease was developed to
project lifetime cumulative incidence of decompensated cirrhosis
(DC), hepatocellular carcinoma (HCC), liver-transplant (LT) and liverrelated death. Efficacy for both regimens was obtained from the CEDGE Head-2-Head trial. The proportion of overall, G1 and G4
patients achieving sustained viral response 12 weeks after the
completion of therapy was 99.2% (128/129), 99.2% (122/123) and
100% (6/6) respectively in the EBR/GZR group and 90.5% (114/126),
91.7% (111/121) and 60% (3/5) respectively in the SOF/PR groups. Data
on baseline characteristics of the simulated patients were obtained
from PITER-HCV cohort study. Natural history parameters were
estimated from published studies. We estimated base case values for
incidence and conducted sensitivity analyses.
Results: EBR/GZR was projected to reduce lifetime cumulative
incidence of DC by 18.93%, 17.66% and 52.32% overall and in G1 and
G4 respectively compared with SOF + PR (Table 1). The incidence of
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Table (abstract: THU-247): Reduction in liver-related morbidity and mortality in HCV genotype 1 and 4 population for Zepatier relative to SOF + PR in Italy (over 30 years)
Liver Disease

Decompensated
cirrhosis (cumulative

Hepatocellular Carcinoma

Liver Transplant

Mortality (cumulative

Life Expectancy

incidence)

(cumulative incidence)

(cumulative incidence)

incidence)

(years, undiscounted)

Overall population
EBR/GZR
SOF + PR

0.09817
0.12110

0.07900
0.11190

0.00811
0.01029

0.12309
0.16595

21.44
20.86

% change (EBR/GZR vs. SOF + PR)

−18.93%

−29.40%

−21.18%

−25.83%

2.80%

EBR/GZR
SOF + PR

0.09852
0.11964

0.07950
0.10981

0.00815
0.01016

0.12374
0.16322

21.43
20.89

% change (EBR/GZR vs. SOF + PR)

−17.66%

−27.60%

−19.78%

−24.19%

2.57%

EBR/GZR
SOF + PR

0.09606
0.20148

0.07597
0.22724

0.00791
0.01794

0.11915
0.31619

21.50
18.81

% change (EBR/GZR vs. SOF + PR)

−52.32%

−66.57%

−55.88%

−62.32%

14.26%

Genotype 1

Genotype 4

HCC was projected to be reduced by 29.40%, 27.60% and 66.57%
overall and in G1 and 4 patients who received EBR/GZR respectively
relative to SOF + PR. As a result, EBR/GZR was projected to reduce
liver-related mortality by 25.83% relative to SOF + PR in overall
population. EBR/GZR extended life expectancy by 0.58 years
compared with SOF + PR in overall population. The results were
sensitive to assumed patient characteristics. Limitation includes
small G4 sample size.
Conclusions: Based on efficacy data from the C-EDGE Head-2-Head
study, EBR/GZR was projected to substantially reduce the incidence of
liver-related complications and mortality in treatment-naïve and
treatment-experienced patients with hepatitis C virus G1 and 4
infection when compared with the use of SOF + PR in Italy.
THU-248
No impact of RASs on the high efficacy of SOF/VEL/VOX for 12
weeks in DAA-experienced patients: an integrated resistance
analysis of the POLARIS-1 and POLARIS-4 studies
C. Sarrazin1,2, C.L. Cooper3, M.P. Manns4, R.K. Reddy5, K. Kowdley6,
H. Dvory-Sobol7, E. Svarovskia7, R. Martin7, B.P. Doehle7, G. Camus7,
L.M. Stamm7, R.H. Hyland7, D.M. Brainard7, H. Mo7, S.C. Gordon8,
M. Bourlière9, S. Zeuzem10, S.L. Flamm11. 1Medizinische Klinik 1, Goethe
University Hospital, Frankfurt; 2St. Josefs-Hospital, Wiesbaden,
Germany; 3Ottawa Hospital Research Institute, Ottawa, Ontario,
Canada; 4Hannover Medical School, Hannover, Germany; 5University of
Pennsylvania, Philadelphia, PA; 6Swedish Medical Center, Seattle, WA;
7
Gilead Sciences, Inc., Foster City, CA; 8Henry Ford Health System, Detroit,
MI, United States; 9Hôpital Saint Joseph, Marseilles, France; 10Johann
Wolfgang Goethe University Medical Center, Frankfurt, Germany;
11
Northwestern University, Chicago, IL, United States
E-mail: Hadas.Dvory-Sobol@Gilead.com
Background and Aims: The pangenotypic combination of sofosbuvir
(SOF), velpatasvir (VEL), and voxilaprevir (VOX), inhibits distinct HCV
targets, the NS5B polymerase, the NS5A protein, and NS3/4A
protease, respectively. In Phase 3 studies, SOF/VEL/VOX administered
for 12 weeks demonstrated a 96% SVR12 rate in NS5A inhibitorexperienced patients in POLARIS-1, and a 97% SVR12 rate in DAAexperienced patients who had not previously received an NS5A
inhibitor in POLARIS-4. Here, we evaluate the effect of baseline
resistance associated substitutions (RASs) on treatment outcome and
the emergence of RASs in patients who experienced virologic failure.
Methods: NS3, NS5A, and NS5B deep sequencing was performed at
baseline for all patients and at the time of virologic failure. NS3
and NS5A class RASs as well as VOX or VEL-specific RASs that confer
>2.5-fold changes in EC50 were evaluated. Results are reported using a
15% cutoff.
Results: In POLARIS-1, 79% of NS5A inhibitor-experienced patients
(205/260) had baseline NS3 and/or NS5A class RASs. Of these, 75%
(196/260) had baseline NS5A RASs, the most common RASs. The

SVR12 rates were similar in subjects with or without NS3 and/or
NS5A class RASs, and with or without VOX or VEL-specific RASs
(Figure). RASs at NS5A position Y93 were present in 25% of patients,
of whom 63 (95%) achieved SVR12; all patients with ≥2 NS5A RASs
achieved SVR12 (n = 77). 95% (18/19) of patients with NS5B
nucleoside inhibitor (NI) RASs achieved SVR12; 2 patients had
S282T at baseline and both achieved SVR12. In POLARIS-4, the overall
prevalence of baseline NS3 and/or NS5A class RASs was 47% (83/178)
and all achieved SVR12. All patients with NS5B NI RASs (n = 14)
achieved SVR12. No NS3, NS5A, or NS5B NI RASs emerged in any
patient who relapsed following treatment with SOF/VEL/VOX for 12
weeks (POLARIS-1, n = 6, POLARIS-4, n = 1).
Table 1: SVR12 in Patients With or Without Baseline RASs
SOF/VEL/VOX 12 Weeks

No VOX and/or VEL RASs
Any VOX and/or VEL RASs
NS3 VOX RASs
R155any
A156G
D/Q168any
NS5A VEL RASs
Y93any
A/L/Q/R30any

(POLARIS-1) (N = 260)

(POLARIS-4) (N = 178)

90/93 (97%)
151/155 (97%)
3/3 (100%)
3/3 (100%)
1/1 (100%)
13/13 (100%)
143/147 (97%)
63/66 (95%)
86/89 (97%)

134/135 (99%)
33/33 (100%)
3/3 (100%)
1/1 (100%)
–
6/6 (100%)
30/30 (100%)
4/4 (100%)
15/15 (100%)

Conclusions: Baseline RASs had no impact on the virologic response
in DAA-experienced patients following treatment with SOF/VEL/VOX
for 12 weeks. Viral relapse was not associated with emergence of viral
resistance.
THU-249
Efficacy and safety of sofosbuvir and daclatasvir for 8 weeks in
treatment-naïve non-cirrhotic patients with chronic hepatitis C
virus Genotype 3 Infection
C. Hezode1, V. Leroy2, I. Rosa3, F. Roudot-Thoraval1, J.-M. Pawlotsky4,
V. de Ledinghen5, J.-P. Bronowicki6. 1Hepatology, CHU Henri Mondor,
Creteil; 2Hepatology, CHU Grenoble, Grenoble; 3Hepatology and
Gastroenterology, Hopital Intercommunal de Creteil; 4Virology, CHU
Henri Mondor, Creteil; 5Hepatology, CHU Bordeaux, Bordeaux;
6
Hepatology, CHU Nancy, Nancy, France
E-mail: christophe.hezode@aphp.fr
Background and Aims: HCV GT 3 is the second most common GT
worldwide. For non-cirrhotic patients with HCV GT 3 infection, the
EASL and AASLD/IDSA guidelines recommend treatment with the
IFN- and RBV-free regimen of DCV + SOF for 12 weeks, according to
the results of the ALLY-3 phase 3 study, in which this patient
group achieved a 96% SVR12 rate. The objective of this pilot study
was to investigate the efficacy and safety of 8 weeks of DCV + SOF
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in treatment-naïve patients with HCV GT 3 infection without
cirrhosis.
Methods: This ongoing pilot study is a multicenter, open label, single
arm trial that enrolled treatment-naïve GT-3 patients without
cirrhosis. Key exclusion criteria included the presence of cirrhosis,
as determined by either a FibroScan score ≥12.5 kPa or a FibroTest
score of ≥0.75, and baseline HCV RNA level >6,000,000 IU/mL. The
regimen was DCV 60 mg and SOF 400 mg once daily for 8 weeks.
Efficacy was calculated as the percent of patients achieving SVR12
(HCV RNA <LLOD). Additional endpoints included the proportion of
patients experiencing virologic breakthrough or relapse. Adverse
events and clinical laboratory abnormalities were monitored to
assess safety and tolerability. Analysis of baseline RASs is ongoing and
will be presented; if a patient does not achieve SVR12, additional
resistance testing will be performed.
Results: 50 patients, median age: 50 (range: 36–56), median
FibroScan score: 7.65 kPa (range: 5.8–8.7; highest score: 11.5 kPa),
median HCV RNA level: 5.83 (5.12–6.22) Log10 IU/mL, were included.
At the time of the present analysis, the SVR4 and SVR12 rates were
94.3% (33/35) and 92.3% (24/26), respectively. Two patients relapsed
at post-treatment week 4.
Conclusions: The efficacy and safety of an 8-week DCV + SOF regimen
for chronic HCV GT3 in treatment-naïve patients without cirrhosis is
being investigated. Baseline characteristics, safety, SVR12 results and
resistance analysis for the 50 patients will be presented at the
meeting.
THU-250
Treatment of “acute” hepatitis C virus in human
immunodeficiency virus-infected men with short-course
sofosbuvir/ledipasvir
D.S. Fierer1, A. El Sayed1, P. Palaniswami1. 1Infectious Diseases, Icahn
School of Medicine at Mount Sinai, New York, United States
E-mail: daniel.fierer@mssm.edu
Background and Aims: With the availability of sofosbuvir (SOF), we
have recently shown that interferon-free treatment of acute HCV in
HIV-infected men was feasible. But a recent study of a 6-week course
of SOF/ledipasvir (SOF/LDV) was not as effective as expected. We
hypothesized that an 8-week course treatment with SOF/LDV could
cure all cases of genotype 1 and 4 HCV infection if treatment were
initiated during the enhanced treatment responsiveness period of
early HCV infection.
Methods: This was a single center study of 8 weeks SOF/LDV,
provided through patients’ insurance. Inclusion criteria were (1) any
new ALT elevation, plus, (a) for primary infection, documented HCV
viremia and recent antibody seroconversion; or (b)for re-infection,
recent-onset viremia after SVR12 or spontaneous clearance. The
primary endpoint was SVR12.
Results: Twenty-six HIV-infected men with sexually-acquired HCV
(21 with primary infection, 5 with re-infection) were enrolled
between Aug 2014 and Mar 2016. Active drug use (mostly
methamphetamine) was commonly reported during the period
prior to diagnosis of HCV. Five (19%) men had spontaneous clearance
of their HCV before treatment could be initiated. Of the 21 who were
treated, median age was 37 yrs, 14 (58%) were black or Hispanic, and
11 (52%) had the unfavorable IFNL3 CT or TT polymorphisms. Twenty
(95%) had genotype 1 and one had genotype 4d HCV. Median
treatment baseline VL was 5.1 (range <1.2 to 7.0) log10 IU/mL.
Treatment was initiated a median of 18 wks after HCV diagnosis.
Nineteen men received 8 weeks SOF/LDV, one man received 6 weeks,
and one man extended his treatment to 12 weeks. All 21 (100%) men
achieved SVR 12.
Conclusions: All HIV-infected men with “acute” genotype 1 and 4
HCV were cured with 8 weeks SOF/LDV, including patients with HCV
VL at treatment baseline of 6 to 7 log10 IU/mL, and those with active
drug use. Given that the previous study of 6 weeks SOF/LDV may have
been less effective due to delayed treatment in some, we need a
S300

better definition of “acute” HCV infection to allow us to determine
which patients are in the enhanced treatment responsiveness period
and can be treated with even shorter courses. Even without such
definitions, however, in clinical practice, HCV infection should be
treated immediately after detection to take advantage of short-course
treatments, as well as to decrease further HCV transmission among
HIV-infected MSM.
THU-251
ZIRCON: pharmacokinetics, safety, and efficacy of ombitasvir/
paritaprevir/ritonavir ± dasabuvir ± ribavirin in adolescents with
genotype 1 or 4 hepatitis C virus infection
D.H. Leung1, B. Yao2, R.M. Viani2, R.P. Gonzalez-Peralta3, M.M. Jonas4,
S.J. Lobritto5, M.R. Narkewicz6, E. Sokal7, C. Fortuny8, E. Hsu9,
S. Wirth10, A. Del Valle-Segarra11, J. Zha2, L. Larsen2, L. Liu2,
D.L. Shuster2, D.E. Cohen2, P. Rosenthal12. 1Texas Children’s Hospital
and Department of Pediatrics, Baylor College of Medicine, Houston, TX;
2
AbbVie, Inc, North Chicago, IL; 3Department of Pediatrics, University of
Florida College of Medicine and Shands Children’s Hospital, Gainesville,
FL; 4Division of Gastroenterology, Hepatology and Nutrition, Boston
Children’s Hospital and Department of Pediatrics, Harvard Medical
School, Boston, MA; 5New York–Presbyterian Morgan Stanley Children’s
Hospital and Department of Pediatrics, Columbia University Medical
Center, New York, NY; 6Department of Pediatrics, Digestive Health
Institute, Children’s Hospital Colorado and Section of Pediatric
Gastroenterology, Hepatology and Nutrition, University of Colorado
School of Medicine, Aurora, CO, United States; 7Cliniques Universitaires
St Luc, Université Catholique de Louvain, Brussels, Belgium; 8Servei de
Pediatria, Hospital Sant Joan de Déu y Universitat de Barcelona,
Barcelona, Spain; 9Seattle Children’s Hospital and Department of
Pediatrics, University of Washington, Seattle, WA, United States;
10
Department of Pediatrics, HELIOS Medical Center Wuppertal, Witten/
Herdecke University, Wuppertal, Germany; 11San Jorge Children’s
Hospital and University Pediatric Hospital, San Juan, Puerto Rico;
12
Department of Pediatrics, University of California, San Francisco, CA,
United States
E-mail: deborah.eng@abbvie.com
Background and Aims: In adults, treatment of hepatitis C virus (HCV)
infection with ombitasvir, paritaprevir (identified by AbbVie and
Enanta), ritonavir ± dasabuvir (OBV/PTV/r ± DSV) ± ribavirin (RBV)
results in high sustained virologic response (SVR) rates. However,
these direct-acting antivirals (DAAs) have not been studied in children
or adolescents.
Methods: This ongoing, open-label, phase 2/3 study was performed
to assess the pharmacokinetics (PK) of OBV/PTV/r + DSV ± RBV in HCV
genotype (GT)1–infected adolescents without cirrhosis (Part 1) and
the efficacy and safety of OBV/PTV/r ± DSV ± RBV in GT1- or GT4infected adolescents with or without cirrhosis (Parts 1 and 2).
Patients were 12–17 years of age and either treatment naïve or
peginterferon/RBV experienced, with a baseline HCV RNA level
>1000 IU/mL. Regimens were based on GT and cirrhosis status.
Endpoints were PK parameters, adverse events (AEs), laboratory
changes, and SVR at post-treatment week 12 (SVR12).
Results: Thirty-eight adolescents were enrolled: 25 (66%) female, 29
(76%) white, median age (range) 15 (12–17) years, and median weight
66.4 (49.5–118.7) kg. Baseline HCV RNA levels were ≥800,000 IU/mL
in 23 (61%) patients. Intensive PK results from Part 1 showed DAA
exposures comparable to those seen in adults (Table). All subjects had
undetectable HCV RNA at the last visit available: 11 at SVR12, 17 at
SVR4, 8 at end of treatment, and 1 each at treatment weeks 4 and 16.
No confirmed grade 3 or 4 laboratory abnormalities were reported.
No serious AEs occurred on treatment, and no AEs led to
discontinuation. The most common AEs were headache (n = 8, 21%),
fatigue (n = 7, 18%), and pruritus (n = 5, 13%).
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Table: Preliminary PK Results: Geometric Means from Part 1
Drug

Cmax(ng/mL)

AUCa (ng/mL*h)

OBV
PTV
DSV

75.9
838
665

949
5574
4514

SVR12 ITT

SVR12 mITT

Virologic
failure

88.5%
(138/156)
90.6%
(116/128)
84.6%
(22/26)
0% (0/2)
88.9%
(16/18)
100% (8/8)
90.9%
(80/88)

95.8%
(138/144)
96.7%
(116/120)
91.7%
(22/24)
0% (0/2)
88.9%
(16/18)
100% (8/8)
96.4%
(80/83)

4.9%
(7/144)
3.1%
(4/128)
7.7%
(2/26)
50% (1/2)
11.1%
(2/18)
0%
3.6%
(3/83)

87.1%
(54/62)

95%
(54/57)

5% (3/57)

Ctrough(ng/mL)
21.2
29.4
158

Overall
Child Pugh A

AUC, area under the plasma concentration–time curve; Cmax, maximum
concentration; Ctrough, trough concentration.
a
AUC0–24 h for OBV and PTV, AUC0–12 h for DSV.

Conclusions: In adolescents with GT1 or GT4 HCV infection, OBV/
PTV/r ± DSV ± RBV was well tolerated, was highly efficacious, and had
a PK profile comparable to that of adults. Complete SVR12 data will be
reported at the meeting.
THU-252
Real world efficacy of 12 weeks sofosbuvir, daclastivir with
ribavirin among cirrhotic pre and post-transplant genotype 3
hepatitis C infected patients
D. Schmidt-Martin1, S. Bufton1, M. Roberts2, K. Rye3, S. Singhal4,
S. Eldred5, I. Perry6, C. Corbett6, E. Unitt7, V. Wood7, H. Dillon8,
G.H. Haydon1, D. Mutimer1, A.M. Elsharkawy1. 1Hepatology, Queen
Elizabeth hospital, Birmingham; 2Hepatology, Worcestershire Royal
Hospital, Worcester; 3Hepatology, Shrewsbury and Telford Hospital NHS
Trust, Shrewsbury; 4Hepatology, Sandwell General Hospital, West
Bromwich; 5Hepatology, Hereford County Hospital, Hereford;
6
Hepatology, The Royal Wolverhampton Trust, Wolverhampton;
7
Hepatology, University Hospitals Coventry and Warwickshire, Coventry;
8
Hepatology, South Warwickshire NHS Foundation Trust, Warwick,
United Kingdom
E-mail: danscma@yahoo.com
Background and Aims: Current EASL guidelines recommend
combined Sofosbuvir and Daclatasvir with Ribavirin (SOF + DCV +
RBV) for 24 weeks in compensated/decompensated cirrhosis for
genotype 3 patients. We investigated response to 12 weeks treatment
in a large cohort of pre and post-transplant predominantly
compensated cirrhotic genotype 3 patients.
Methods: All patients who received a single dose and treated in 8
treatment centres within our hospital network included. SVR12 rates
for all patients who started treatment are reported on an intention to
treat (ITT) basis and we include a modified intention to treat (mITT)
analysis excluding non virological failures.
Results: 156 patients ((M:F) 109:47) mean age 51.5 were commenced
on treatment. The overall SVR12 rate was 88.5% (138/156) (ITT) and
95.8% (138/144) (mITT). 2 patients stopped treatment without side
effects. Five patients did not attend for confirmation of SVR12, three
patients died on treatment (2 due to cardiac arrest, 1 due to sepsis)
and a further patient died following completion of treatment prior to
SVR12 (hepatocellular carcinoma). mITT SVR12 for patients with
compensated and decompensated cirrhosis (Child Pugh B/C) were
96.7% (116/120) and 82% (23/28) respectively. 96.4% (80/83) of
patients with previous exposure to interferon and ribavirin achieved
SVR12. All patients with HIV co infection achieved SVR (n = 8). 89% of
liver transplant patients achieved SVR. 18%(5/28) of the decompensated cohort (Child Pugh B/C) had died within 2 years of commencing
treatment.
Conclusions: SOF + DCV + RBV for 12 weeks achieved real world
SVR12 rates comparable with 24 weeks treatment in cirrhotic
genotype 3 patients or 12 weeks sofosbuvir/velpastasvir. This is the
largest reported cohort of post-transplant genotype 3 patients with
advanced fibrosis. Our data suggests 12 weeks treatment for all
cirrhotic patients may be considered regardless of previous interferon and ribavirin exposure.

Child Pugh B
Child Pugh C
Post liver
transplant
HIV co infected
Previous
treatment
(Peg Riba)
Treatment
Naive

Mortality
pre
SVR12

Mortality
on follow
up

2.6%
(4/156)
0.7%
(1/128)
7.7%
(2/26)
50% (1/2)
0%
0%
2.2%
(2/88)

5.1%
(8/156)
2.3%
(3/128)
15.4%
(4/26)
50% (1/2)
11.1%
(2/18)
0%
3.4%
(3/88)

3.2%
(2/62)

8.1%
(5/62)

THU-253
Effects of direct-acting antiviral agents for the treatment of
chronic hepatitis C virus infection on serotonin metabolism,
depression scores and fatigue
D. Hahn1, C.S. Stokes1, R. Kaiser2, M.R. Meyer3, F. Lammert1,
F. Grünhage1,4. 1Department of Medicine II; 2Department of Medicine V,
Saarland University Medical Center; 3Department of Experimental and
Clinical Toxicology, Saarland University, Homburg; 4Department of
Internal Medicine, Grevenbroich St. Elisabeth Hospital,
Grevenbroich, Germany
E-mail: daphne.hahn@t-online.de
Background and Aims: The introduction of new direct-acting
antiviral agents (DAA) has revolutionised the treatment of patients
with chronic hepatitis C virus (HCV) infection. The aims of the present
study were to investigate to which extent DAA effect fatigue, mood
and physical activity, and in particular whether psychological wellbeing of the patients results from changes in their serotonintryptophan metabolism as reflected by two important biosynthetic
pathways: the generation of serotonin (SRT) from tryptophan (TRP)
via 5-hydroxytryptophan (5-HTP) and the formation of kynurenine
(KYN) by indoleamine 2,3-dioxygenase (IDO). The KYN to TRP ratio is
used as an index to measure IDO activity.
Methods: Overall, 24 patients with chronic HCV infection were
assessed before (T1), during (T2) and after (T3) treatment with DAA
with respect to liver function tests, viral load, alcohol consumption
(AUDIT questionnaire), depressive symptoms (BDI-II questionnaire),
serum concentrations of serotonin-tryptophan metabolites (LC/MS)
and physical activity (ActiGraph accelerometer). The data were
compared with measurements in five patients who received no
antiviral treatment. Comparisons were performed using the
Friedman, Wilcoxon and Mann-Whitney-U tests, as appropriate.
Results: DAA treatment (79% sofosbuvir-based) achieved sustained
virological response (SVR12) in all study participants. Fatigue (scores
at: T1 0.83 ± 0.70, T2 0.48 ± 0.70, T3 0.30 ± 0.50; p = 0.023) and
depressive symptoms (scores at: T1 9.8 ± 10.2, T2 6.0 ± 7.3, T3 5.0 ±
7.6; p = 0.005) of the 24 patients improved significantly on therapy,
whereas no changes were noted in controls. The biochemical
analyses of the patients showed that TRP serum concentrations (T1
306 ± 179 mg/l, T2 283 ± 84 mg/l) markedly decreased, whereas
concentrations of KYN (T1 2.4 ± 2.0 mg/l, T2 3.7 ± 1.4 mg/l, p =
0.025) and 5-HTP (T1 0.08 ± 0.01 mg/l, T2 0.10 ± 0.06 mg/l; p = 0.26)
increased. The activity of IDO (T1 0.008 ± 0.006 mg/l, T2 0.014 ±
0.004 mg/l; p < 0.001) increased significantly during treatment. The
actigraph data indicated no change of physical activity in any patient
group.
Conclusions: The results of this study demonstrate that DAA exert
positive and persistent effects on both fatigue and mood in patients
with chronic HCV. These extrahepatic benefits are, at least in part,
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related to the modulation of serotonin metabolism in DAA-treated
patients.
THU-254
Potential effect of hepatitis C treatment on renal, cardiovascular
and metabolic extrahepatic manifestations: results from clinical
trials of ombitasvir/paritaprevir/ritonavir and dasabuvir ±
ribavirin
T. Tran1, D. Mehta2,3, A. Goldstein3, E. Cohen3, Y. Bao3, Y.S. Gonzalez3.
1
Cedars-Sinai Medical Center; 2Schaeffer Center for Health Policy and
Economics, University of Southern California, Los Angeles; 3Abbvie Inc.,
North Chicago, United States
E-mail: darshanm@usc.edu
Background and Aims: Prior studies have shown patients with
hepatitis C virus (HCV) infection are at higher odds for developing
extrahepatic manifestations (EHMs), including renal (RNL), cardiovascular (CV) and metabolic (MET) disorders. As the effect of HCV
treatment on EHM-related outcomes is not well-defined, we study
the impact of HCV treatment with ombitasvir/paritaprevir/ritonavir
and dasabuvir ± ribavirin (3D ± RBV) on RNL, CV and MET EHMs.
Methods: Estimated glomerular filtration rate (eGFR), fasting triglycerides (TGL) and glucose (GLc) values from 6 3D ± RBV phase3a trials
were used to assess RNL, CV and MET EHMs. Using the SAPPHIRE I/II
trials, proportion of patients maintaining or improving in these
outcomes were compared between the 3D ± RBV and placebo (PB)
arms over the 12-week double-blind (DB) period, and within the PB
arm, between the DB and the open label (OL) periods when treatment
was received. In addition, regression analyses were conducted to study
effect of HCV treatment on each EHM adjusting for patient
demographics and clinical characteristics. Clinically relevant threshold values for eGFR, TGL and GLc were used to define chronic kidney
disease (CKD) stages, elevated TGL and presence of pre-diabetes/
diabetes. Regression analyses on the treated population from 6 trials
were conducted to study the differential effect of HCV treatment on
each EHM adjusting for aforementioned covariates.
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Results: A statistically significant higher proportion of treated
patients maintained or improved in CV (55% vs. 44%; p = 0.02), MET
(58% V. 48%; p = 0.04) and RNL (70% vs. 60%; p = 0.09) outcomes
compared to PB patients during the 12-week DB period. Similarly, a
higher proportion of patients in the PB arm maintained or improved
during the OL period in CV (62% vs. 44%; p = 0.01); MET (57% V. 48%; p
= 0.11); RNL (77% vs. 60%; p = 0.01) compared to DB period. This
beneficial effect of treatment was supported across EHM by
regression analysis on PB controlled SAPPHIRE population.
Regression analysis on treated population showed patients with
elevated TGL or with pre-diabetes/diabetes experienced a statistically
significant decline in TGL and GLc during treatment. For eGFR,
patients in stage-2 CKD or higher experienced a statistically
significant improvement in eGFR compared to baseline.
Conclusions: Treatment with 3D ± RBV improves CV, MET and RNL
EHMs in patients with elevated TGL, pre-diabetes/diabetes and CKD
stage 2 or higher.
THU-255
Treatment outcomes of hepatitis C virus recombinant form 2k/1b
with sofosbuvir based regimens in Georgia
M. Zakalashvili1, J. Zarkua1, M. Weizenegger2, J. Bartel3, M. Raabe2,
T. Telia1, M. Zhamutashvili1, S. Metreveli4, M. Barnova4,
N. Abramishvili4, R. Gish5, I. Rtskhiladze4, D. Metreveli1.
1
Gastroenterology and Hepatology, Medical Center “MRCHEVELI”, Tbilisi,
Georgia; 2Molecular Diagnostics; 3Clinical Pathology, MVZ Labor Dr.
Limbach & Kollegen GbR, Heidelberg, Germany; 4Clinical Laboratory,
Medical Center “MRCHEVELI”, Tbilisi, Georgia; 5Stanford University, La
Jolla, CA, United States
E-mail: mamukazakalashvili@gmail.com
Background and Aims: The estimated prevalence of hepatitis C virus
(HCV) infection in the Republic of Georgia is one of the highest in the
world. Interestingly, last data suggest, that up to 20% of all genotypes
(GT) in Georgia belong to the HCV intergenotypic recombinant form
2k/1b (RF_2k/1b), which appears to show the highest prevalence of
this recombinant virus so far, reported worldwide. The aim of our
study was to define optimal treatment regimen for RF_2k/1b within
Georgian HCV Elimination Project.
Methods: We retrospectively analyzed the data of GT2 patients
identified by INNO-LiPAVERSANT HCV Genotype 2.0 in Medical Center
Mrcheveli from May 2015 to May 2016. Partial genome sequencing of
core and NS5B regions was performed for identification of RF_2k/1b
variants before treatment. All interferon eligible recombinants were
treated with Sofosbuvir (SOF) plus Pegilated Interferon (PegINF) plus
Ribavirin (RBV) for 12 weeks and interferon ineligible patients with
SOF/RBV 24 weeks. We compare SVR12 rates of RF_2k/1b to pure GT2
treated with SOF/RBV-12 or SOF/RBV-20 (depending on presence of
cirrhosis). Also we performed regenotyping and partial sequencing of
core and NS5B region in randomly selected 20 samples from 95 GT2 (by
INNO-LiPA VERSANT) treatment failures from other medical centers
treated with SOF/RBV 12 or SOF/RBV 20 weeks.
Results: A total number of 67 HCV GT2 samples by INNO-LiPA were
analyzed, in which 43 (64%) RF_2k/1b were identified. Antiviral
therapy in 23 out of 24 GT2 patients with SOF/RBV for 12 or 20 weeks
was initiated in 23 patients and SVR12 rates was achieved in 22/23
(96%) patients. 36 out of 43 RF_2k/1b patients (n = 24) were treated
with either SOF/PegINF/RBV for 12 weeks (n = 24) or with SOF/RBV
for 24 weeks (n = 12) depending on interferon eligibility criteria. 23/
24 (96%) patients achieved SVR 12 rates in interferon-containing
group and 9/12 (75%) patients in group without interferon. From
unspecified GT2 patients (n = 446) who were treated with SOF/RBV
for 12 or 20 weeks, 95/446 (21%) relapsed. Partial genome sequencing
of core and NS5B regions of 20 randomly selected samples from 95
treatment failures was consistent with RF_2k/1b.
Conclusions: Despite the small number of patients our findings
suggest that treatment of RF_2k/1b patients with SOF/PegINF/RBV
for 12 weeks was more effective than with SOF/RBV for 24 weeks
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( p = 0.061). Also we can conclude, that SVR12 rate was significantly
higher in GT2 patients, confirmed by sequencing, treated with SOF/
RBV 12 or 20 weeks than in unspecified GT2, who were treated with
the same regimen ( p < 0.05).
THU-256
Hepatitis C: year 1 real life results from the All Wales hepatitis C
roll out programme
D. Samuel1, R. Alcolado2, M. Czajkowski1, N. Reeve3, I. Rees3, P. Hams2,
G. Hardcastle1, K. Mitchell1, R. Gale4, A. Andrew2, B. Ball2, C.L. Ch’ng5,
D. Tomkinson6, D. Blinston3, A. Davies4, H. Ryan7, T. Mathialahan7,
S. Nicholas8, E. Alexander9, L. Mapp7, S. Walsh7, K. Rockey10, J. Rees3,
W. Ahmed7, A. Thompson7, C. Sutton9, T. Grenier9, S. Kneath11,
L. Johnson5, H. Edwards5, O. Sitta8, T. Jones12, B. Healy12 and All Wales
Hepatitis C roll out group. 1Gastroenterology, Aneurin Bevan University
Health Board, Newport; 2Gastroenterology, Cwm Taf University Health
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Cardiff; 5Gastroenterology, Abertawe Bro Morgannwg University Health
Board, Swansea; 6Gastroenterology, Cardiff and Vale University Health
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Board, Wrexham; 8Microbiology, Cardiff and Vale University Health
Board, Cardiff; 9Pharmacy, Betsi Cadwaladr University Health Board,
Wrexham; 10Infectious Diseases, Cardiff and Vale University Health
Board, Cardiff; 11Pharmacy, Abertawe Bro Morgannwg University Health
Board, Swansea; 12Microbiology, Public Health Wales, Cardiff,
United Kingdom
E-mail: daisams@doctors.org.uk
Background and Aims: This study reports the outcomes of a real life
cohort of patients treated during the first year of the All Wales
Hepatitis C roll out programme (1/4/15–31/3/16).
Methods: The All Wales Hepatitis C roll out programme is committed
to delivering equitable and transparent access to the new all oral DAA
medications to all patients in Wales. In year one treatment was
prioritised according to clinical need in the following order (i)
Cirrhosis (Biopsy, Fibroscan score or imaging) (ii) F3/F4 disease or (iii)
F0-F2 disease but with another urgent reason to need treatment
(virtual panel approval required). Data was collected prospectively on
all patients. Individual Health Board teams were responsible for coordinating treatment in each locality.
Results: 466 patients were treated between 1/10/15 and 31/3/16
using available funding. 42% of the patient had established cirrhosis,
31% had F3/F4 Fibroscan readings and 27% of patients were eligible
for treatment based on other clinical needs. 267 genotype 1 patients
were offered treatment and 97% completed their treatment,
achieving a 96% Sustained viral response (SVR). 25 genotype 2
patients were offered treatment and 97% completed their treatment
with a 96% SVR. 154 genotype 3 patients were offered treatment with
93% completing treatment and achieving an 87% SVR. 19 genotype 4
patients completed treatment with a 100% SVR. 1 genotype 6 patent
was treated and achieved SVR. Our overall results for our 466 patients
achieved a 95% SVR rate with 97% of patients completing their
planned treatment regime. 1 death occurred in a patient with
genotype 4 disease, co-infected with HIV as a result of a HIV related
complication.
Conclusions: A large “real life” cohort from Wales achieved similar
successes and SVR comparable to large published trial data and other
real life cohorts. Patients tolerated regimes well with low rates of
early treatment cessation and low complication rates and mortality.
Continued Welsh government support and funding, coupled with a
relatively static populations provide a good starting point for
achievement of WHO viral eradication targets.
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No impact of RASs on the high efficacy of SOF/VEL/VOX for 8 weeks
in DAA-naïve patients: an integrated resistance analysis of the
POLARIS-2 and POLARIS-3 studies
D. Wyles1, A. Thompson2, E. Lawitz3, B. Willems4, E.J. Gane5,
E. Svarovskaia6, H. Dvory-Sobol6, R. Martin6, G. Camus6, B.P. Doehle6,
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Background and Aims: Treatment with the single tablet regimen of
SOF/VEL/VOX for 8 weeks resulted in high SVR rates in genotype 1–6
DAA-naive patients with and without compensated cirrhosis. This
analysis evaluated the impact of baseline resistance associated
substitutions (RASs) on treatment outcome and emergence of RASs
at relapse in HCV GT1-6 infected patients in the POLARIS-2 (GT1, 2, 4,
5, 6 with or without cirrhosis, GT3 without cirrhosis) and POLARIS-3
(GT3 with cirrhosis) studies.
Methods: NS3, NS5A, and NS5B sequencing (15% cut off) was
performed at baseline for all patients and at the time of relapse for
patients with virologic failure. NS3 and NS5A class RASs as well as
VOX or VEL-specific RASs that confer >2.5 –fold change in EC50 were
evaluated.
Results: In POLARIS-2, in the SOF/VEL/VOX 8 Week group, 50.3%
(250/497) had NS3 and/or NS5A class RASs at baseline. The SVR12
rate was 94% (234 of 250 subjects) for subjects with baseline class
RASs and 98% (223 of 228 subjects) for subjects without baseline
class RASs. The SVR12 rates were similar in subjects with VOX or VELspecific RASs compared to subjects without VOX or VEL-specific RASs
(Table 1). One of the 21 patients who relapsed had treatmentemergent NS5A class RASs Q30R and L31M. None of the remaining
subjects who relapsed had detectable NS3, NS5A, or NS5B NI
treatment-emergent RASs. In POLARIS-3, all patients with baseline
NS3 and/or NS5A RASs, including patients with VOX or VEL-specific
RASs, achieved SVR12 (Table 1). Two of 110 (1.8%) patients
experienced virologic failure following treatment with SOF/VEL/
VOX for 8 Week. No NS3, NS5A, or NI NS5B RASs were detected in
either of these patients at virologic failure.

SOF/VEL/VOX 8 Weeks
POLARIS-2 (N = 497)
No VOX and/or VEL
RASs
With VOX and/or
VEL RASs
NS3 VOX RASs
R155any
A156any
D/Q168any
NS5A VEL RASs
Y93any

POLARIS-3 (N = 108)

385/404 (95%)

88/90 (98%)

73/74 (99 %)

15/15 (100%)

4/4 (100%)
1/1 (100%)
–
15/16 (94%)
71/72 (99%)
10/10 (100%)

–
–
–
1/1 (100%)
15/15 (100%)
8/8 (100%)

Conclusions: SOF/VEL/VOX for 8 weeks resulted in high SVR12
in GT1-6 infected DAA-naïve patients irrespective of baseline NS3
and/or NS5A RASs. Virologic failure was not associated with
emergence of resistance in the majority of patients treated with
SOF/VEL/VOX.
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THU-258
12 weeks of sofosbuvir, daclatasvir and ribavirin for GT3 patients
with cirrhosis
D. Troland1, R. Fox2, J. Morris3, M. Priest3, M. Heydtmann4, S.T. Barclay1
. 1Walton Liver Clinic, Glasgow Royal Infirmary; 2Infectious Diseases;
3
Gastroenterology, Queen Elizabeth University Hospital, Glasgow;
4
Gastroenterology, Royal Alexandra Hospital, Paisley, United Kingdom
E-mail: stephenbarclay@nhs.net
Background and Aims: The Ally 3+ trial suggested equivalent
results between 12 and 16 weeks of treatment with Sofosbuvir/
Daclatasvir/Ribavirin (SOF/DAC/RBV), amongst genotype 3 (GT3)
patients with cirrhosis (mITT SVR 88% vs 89%). However numbers
were small. We set out to examine the SVR rates amongst a cohort
of patients with cirrhosis treated for 12 weeks in routine clinical
practice.
Methods: Patients attending Greater Glasgow and Clyde treatment
centres, commencing 12 weeks SOF/DAC/RBV prior to 01/09/2016
with a diagnosis of cirrhosis were identified from the Scottish
Hepatitis C Database. Baseline data on Age, Child’s Score, Liver
stiffness (LSM), platelet count, viral load, premature discontinuation,
week 4 PCR and SVR12 were recorded.
Results: 58 patients were identified. Baseline characteristics are
summarised in the Table below. The cohort had advanced disease
with nearly half being Child’s B/C. 30% were treatment experienced
including 4 patients previously treated with SOF regimens. 2
patients discontinued treatment prematurely, one due to admission
to a psychiatric facility (achieved SVR12) and one due to death
from an overdose of recreational drugs (excluded from SVR12
analysis).
Of patients thus far attending for post treatment bloods, 45/58
(88.2%) have achieved SVR12. Rates were similar between treatment
naive (31/36 (86.1%)) and treatment experienced (14/15 (93.3%), p =
0.65) patients. Child’s A patients had numerically higher SVR rates
than Child’s B/C (24/26 (92.3%) vs 21/25 (84%), p = 0.42).
15/50 (30%) of patients had quantifiable RNA at week 4. Available
SVR rates for this group were 9/12 (75%) compared to 29/32 (90.6%)
amongst those with RNA below the lower limit of quantification
(LLOQ, 15 iu/ml), p = 0.32.

Baseline characteristics of patients
treated with SOF/DAC/RBV 12wks
Mean Age (±SD)
Childs Pugh (%)
A
B
C
Median LSM (IQR) n = 44
Median platelet count (IQR)
Median baseline viral load (IQR)
HIV co-infected (%)
Treatment experienced (%)
IFN/RBV (%)
SOF/IFN/RBV (%)

N = 58
49.4 (7.1)
32 (55.2)
21 (36.2)
5 (8.6)
28 (16–46)
90 (61–126)
5.14 (4.28–5.8)
3 (5.2)
17 (29.3)
13 (22.4)
4 (6.9)

Conclusions: Patients with GT3 cirrhosis treated for 12 weeks with
SOF/DAC/RBV in routine clinical care had comparable SVR12 rates to
clinical trials, despite including patients with decompensated
cirrhosis. SVR rates amongst Child’s A (92.3%) and Child’s B/C (84%)
patient with cirrhosis are comparable with other 12 week Interferon
free regimens.
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THU-259
Retreatment of hepatitis C virus daa failures in real life: easy and
difficult to cure patients
D. Ouzan1, G. Penaranda2, G. Lefolgoc3, M. Antoni4, P. Delasalle5,
T. Fontanges6, P. Cerdan7, P. Toulemonde8, S. Bresson-Hadni9,
S. Beorchia10, N. Boyer11, B. Hanslik12, H. Joly13, J. Liautard14,
S. Baesjou15, C. Bonny16, P. Halfon2,17, C. Renou18, M. Bourliere3 and
CREGG Hepatology Board (Commission Hépatologie du CREGG).
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Background and Aims: Retreatment options in experienced patients
to new Direct Acting Antivirals (DAA) are not yet well defined. The
aim of this study was to analyze the retreatment of patient who failed
to a first course of regimen containing new DDA.
Methods: Three cohorts of patients treated with new DAA in real life
for HCV infection (AVDLIB 1: 186 patients, AVDLIB 2: 190 patients and
AVDLIB3: 340 patients) were constituted since January 2014 to Mai
2016. Overall 605 patients were exposed to sofosbuvir (SOF)
containing regimen (SOF+ Ribavirin (RBV), SOF + PEGIFN + RBV, SOF
+ Simeprevir (SIM) ± RBV, SOF + Daclatasvir (DAC) ± RBV, SOF +
Ledipasvir (LDV) ± RBV) and 100 exposed to Viekirax ± Exviera (PTV
± OBS) regimen.
Results: Among these 705 patents, 29 relapsed (17 in AVDLIB1, 5 in
AVDLIB2, and 7 in AVDLIB3 IFN free regimen). There were 20 males;
fibrosis stage was F3 in 4 patients and F4 in 25 patients; HCV
genotype repartition G1/G2/G3/G4 was 17/3/6/3, respectively. 19
relapsers received a second course of DDA; ten are waiting for new
DDAs. The retreatment of relapsers was as shown in Table below.

First treatment

N

SOF + RBV
(12 or 24
Weeks)

4

SOF + PEG + RBV
(12 Weeks)

SOF + LED ± RBV
( 12 Weeks)

SOF + DAC (12
Weeks)

Second Treatment

SOF + DAC + RBV
(24 Weeks)
SOF + LED ± RBV
(12 Weeks)
10 SOF + DAC ± RBV
(24 Weeks)
SOF + LED ± RBV
(12 Weeks)
SOF + SIM
(12 Weeks)
PTV + RBV
(12 Weeks)
4 SOF + DAC + RBV
(24 Weeks)
SOF + SIM + RBV
(12 or 24 Weeks)
SOF + GRA + ELB
+ RBV (16 Weeks)
1 SOF + PEG + RBV
(12 Weeks)

N
3

SVR12

ND
1
ND

SVR12
SVR12

2
1
1

ND
ND
ND
ND

SVS12
SVR12
SVR12
SVR12

2
1

No
Yes
Yes

SVR12
2
Failures
SVR12

ND

SVR12

6

1

1

Presence
NS5A RAVs

Conclusions: This study showed that retreatment of patients who
previously failed to SOF + RBV or SOF + PEG + RBV first course therapy
is highly efficient: However, retreatment of patients who previously
failed after NS4A inhibitors is more difficult. Second line DAA therapy
with no cross-resistance with the DAAs already administered (2
failures) should not be the solution to cure those patients.
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THU-260
Hepatitis C virus-RNA decay with direct acting antivirals in human
immunodeficiency virus/hepatitis C virus coinfected patients
D. Barbanotti1, L. Marinaro2, A. Barco2, M. Merli1, G. Vendemiati2,
E. Messina1, C.U. Foppa1, S. Bonora2, G. Di Perri2, A. Lazzarin1,
H. Hasson1. 1Infectious Disease Clinic, IRCCS San Raffaele Hospital,
Milan; 2Unit of Infectious Diseases, Department of Medical Sciences,
University of Turin, Turin, Italy
E-mail: dilettabarbanotti@gmail.com
Background and Aims: Although DAAs-based regimens for HCV
infection were shown to be highly effective and well tolerated, early
viral kinetics of these treatment has not been fully characterised. The
aim of our study was to evaluate early viral decay in HIV/HCV
coinfected patients ( pts) with advanced fibrosis during therapy with
DAAs.
Methods: HCV/HIV coinfected pts with METAVIR ≥ F3 fibrosis from
two Italian hospitals, starting DAAs-based therapy from Feb 2014 to
Jun 2016, all on antiretroviral therapy, were included in a retrospective study. Demographic and HIV-related immuno-virological data
were evaluated at baseline (BL) and at weeks (w) 1, 2, 4 and compared
among antiviral regimens. Virological decay data are expressed as
HCVRNA log percentage reduction from BL.
Results are reported as frequency (%) or median (Q1-Q3).
Distributions were compared by Chi-square or Fisher tests, KruskalWallis and Mann-Whitney U tests as appropriate.
Results: Among 206 included pts,161(78%) were males, median age
was 53(51–56) years. CD4+ count was 569(357–787) cells/mcL.
HIVRNA was<40cp/ml in 196(95%) pts. Most common genotypes
(GTs) were GT1 109(53%) and GT3 53(26%). 153 pts(74%) were
cirrhotic, 92% of them with Child-Pugh A. Ninety-four/206(46%) pts
were IFN-experienced. Most used regimens were: simeprevir +
sofosbuvir (SOF) (n = 54, 26%), SOF + daclatasvir (n = 53, 26%), SOF +
ledipasvir (n = 48, 23%), ombitasvir/paritaprevir/ritonavir +dasabuvir
(3D) (n = 24,12%). Ribavirin was used in 181(88%) cases. To date 160
pts reached w12 post treatment, of these 155(97%) achieved SVR.
Cirrhotic pts had slower virological decay than F3 pts at w1 and w2:
65(59–71)% vs 71(65–77)%, p = 0.004, and 75(67–80)% vs 80(72–
83)%, p = 0.013, respectively.
There was no significant difference comparing HCV decay by antiviral
regimen. Pts with CD4 count ≥ 500 cells/mcL had a faster HCVRNA
decline than the ones with CD4 count below this value at w2 and
at w4 (Table 1).

Time point

CD4 < 500 cells/mcL
Pts
number

w1
w2
w4

56
64
79

HCV RNA
Δlog from
BL (%)
65(59–74)
75(66–79)
80(76–83)

CD4 ≥ 500 cells/mcL
Pts
number
66
88
113

p-Value

HCV RNA
Δlog from
BL (%)
67(61–74)
77(69–82)
81(78–83)

0.692
0.031
0.050

Conclusions: In this study a slower HCV decay was found in cirrhotic
pts compared to non-cirrhotic ones, remarking the recommendation
for a longer treatment duration in the former group of patients.
Moreover CD4 count may favourably influence viral decay in HIV
coinfected pts, strengthening the importance of immunological
status in optimizing anti-HCV therapy.
THU-261
Effect of interferon free antiviral therapy on glomerular and
tubular kidney involvement in hepatitis C virus child-A cirrhosis
D. Palazzo1, E. Biliotti1, F. Tinti1, A. Bachetoni2, A. Cappoli1, M. Subic3,
M.D. D’Alessandro2, R. Labriola2, S. Grieco1, P. Perinelli1, I. Umbro1,
L. Volpicelli1, P. Rucci4, A.P. Mitterhofer1, G. Taliani1. 1Clinical Medicine;
2
General Surgery Paride Stefanini; 3Internal Medicine, Sapienza

University of Rome, Rome; 4Biomedical and Neuromotor Sciences,
University of Bologna, Bologna, Italy
E-mail: donatellapalazzo@hotmail.com
Background and Aims: Hepatitis C virus (HCV) infection is
associated with an increased risk of renal disease. The correlation
between HCV infection and glomerular damage is well recognized,
but limited data are available on HCV-mediated tubular damage.
Recently, several novel direct antiviral agents (DAAs) have been
approved for HCV treatment, but the effects of HCV clearance on renal
involvement has not been fully characterized.
The aim of this study was to evaluate the effect of viral eradication, by
means of DAAs, on renal glomerular (GI) and tubular involvement
(TI) in pts with HCV-related cirrhosis.
Methods: 94 Child-Pugh A cirrhotic pts treated with DAAs were
consecutively enrolled. Estimated glomerular filtration rate (e-GFR)
assessed by CKD-EPI equation, urinary albumin to creatinine ratio
(ACR), urinary α1-microglobulin to creatinine ratio (α1MCR) and
fractional excretion of sodium (FeNa) were evaluated before starting
therapy (T0) and six months after treatment withdrawal (FU6). GI was
defined as ACR > 30 mg/g and TI was defined as α1MCR > 14 mg/g
and/or FeNa > 1%.
Results: Renal involvement (glomerular and/or tubular) occurred in
39 pts (41.5%).
Conclusions: Our study confirms a strong relationship between HCV
infection and kidney glomerular involvement and underlines
significant occurrence of tubular involvement. In HCV cirrhotic pts
with diabetes the glomerular damage seems to be mainly driven by
the metabolic disorder rather than by HCV infection itself. This is the
first report demonstrating a significant improvement of either nondiabetic glomerular, either tubular HCV-induced damage after HCV
clearance by interferon free antiviral therapy, emphasizing the
importance of antiviral treatment.
THU-262
Prospective study of autoantibodies to cytoplasmic rods and rings
in patients with hepatitis C virus infection treated with direct
acting antivirals
D.A. Fernández1, M.A. Suñer2, M.J. F. Iglesias2, C.L. Nuñez3,
I.S. Matamala4, X.Q. Molés2, X.A. Manté4. 1Digestive Diseases,
University Hospital Doctor Josep Trueta; 2Laboratori clínic territorial de
Girona, Parc hospitalari Martí i Julià; 3Digestive Diseases Separtment;
4
Digestive Diseases Department, University hospital Doctor Josep Trueta,
Girona, Spain
E-mail: doroteoacero@yahoo.es
Background and Aims: The cytoplasmic Rods and Rings pattern (RR)
in antinuclear antibodies tests by indirect immunoflurescence (ANAIIF) has been found almost exclusively in patients with hepatitis C
virus infection (HCV) treated with pegylated-interferon plus ribavirin
(IFNpeg + RBV). RBV would induce antigenic changes and modify the
cytoplasmic distribution of the target protein, IMPDH, necessary for
the synthesis of guanosine triphosphate (GTP) and RNA. So far, no
study has investigated any potential role of direct acting antivirals
(DAA) in eliciting autoantibodies against RR. We aimed at investigating RR rates in patients treated with DAA and compared them with
previous treatments.
Methods: Prospective search of antibodies against RR (HEp-2 cells,
INOVA) in all HCV-infected outpatients seen from 1-10-2015 to 30-62016. As a control group we considered all the HCV-negative patients
of the same time interval. Chi-square and U Mann-Whitney tests
were used to compare variables (RR+ vs RR-) in HCV-infected
patients. A multivariate analysis to identify variables predicting RR
was subsequently performed.
Results: 27 out of 253 HCV patients showed RR (10.7%), only in HCVtreated (240; 11.25%), and in 3 out of 3,900 HCV-negative controls
(0.08%; p < 0.001). Neither 13 untreated nor 81 naive patients showed
antibodies against RR. RR was detected in 0/94 (0%) of naive patients
treated only with DAA; 3/27 (11.1%) of naive patients treated only
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with DAA + RBV; 5/21 (19.2%) of those treated only with IFN + RBV
and in 19/93 (17.4%) of patients treated with IFN + RBV + AAD. RR was
not associated with genre, age, HCV genotype, IL28B, basal ANA-IIF,
IFNsd, IFNsd + RBV or DAA. However, RR was associated with drug
combinations ( p < 0.001), IFNpeg + RBV ( p < 0.001), RBV ( p < 0.001),
weeks of IFNpeg ( p < 0.001) and weeks of RBV ( p < 0.001).
Multivariate analysis only selected INpeg + RBV (OR: 0.129; IC:
0.047–0.355; p < 0.001) as independently predicting RR. 4 patients,
previously treated with IFN + RBV, developed anti-RR mostly 6
months after the end of treatment (EOT) with DAA. 7 patients, 4
previously treated with IFNpeg + RBV, developed anti-RR during or
up to 12 months after EOT with DAA + RBV.

Results: A total of 288 patients (mean age ± SD, 58.3 ± 9.16; 63.2%
male; 84.7% white; 49.3% previous injection drug user) were enrolled.
All HCV GTs 1–6 were included. Baseline Child-Pugh Scores were 5 in
249 patients (86.5%) and 6 in 37 (12.8%; ≥6 in 1 patient and data
missing in 1). The baseline platelet count was <100 × 109/L in 68
(23.6%). Treatment was G/P 300/120 mg orally once daily for 12
weeks in 225 (78.1%) patients and 16 weeks in 63 (21.9%). Glecaprevir
exposure in cirrhotic subjects was approximately 2.2-fold the
exposure in noncirrhotic subjects. Pibrentasvir exposures in cirrhotics and noncirrhotics were similar. No increase in alanine aminotransferase (ALT) to grade 3 or higher occurred during the treatment
period. No treatment-emergent, AE-related deaths occurred. Most
AEs were mild; the most common were fatigue or headache (Table).
Table: AEs
Event

Conclusions: Autoantibodies against RR were detected only in
patients treated with or with a background of RBV, mainly in
association with IFNpeg. The association of DAA administration and
anti-RR seroconversion seems to be RBV-dependent. Its timing is not
in favour of a direct mechanism to explain this association.
THU-263
Pharmacokinetics and safety of glecaprevir/pibrentasvir in adults
with chronic genotype 1–6 hepatitis C virus infection and
compensated cirrhosis: an integrated analysis
E. Gane1, F. Poordad2, J. Valdes3, C.-W. Lin3, W. Liu3, A. Asatryan3,
S. Wang3, C. Stedman4, S. Greenbloom5, T. Nguyen6, M. Elkhashab7,
M.-A. Wörns8, A. Tran9, J.-P. Mulkay10, Y. Yu3, A. Porcalla3, F. Mensa3.
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Liver Unit, Auckland City Hospital, Auckland, New Zealand; 2The Texas
Liver Institute, University of Texas Health Science Center, San Antonio,
TX; 3AbbVie, North Chicago, IL, United States; 4Christchurch Hospital and
University of Otago, Christchurch, New Zealand; 5Toronto Digestive
Disease Associates, Toronto, ONT, Canada; 6Research and Education, Inc,
San Diego, CA, United States; 7Toronto Liver Centre, Toronto, ONT,
Canada; 8Universitaetsmedizin der Johannes Gutenberg University,
Mainz, Germany; 9University Hospital of Nice, Digestive Centre, Nice,
France; 10Hôpital CHU Saint-Pierre, Brussels, Belgium
E-mail: deborah.eng@abbvie.com
Background and Aims: The direct-acting antiviral (DAA) combination of glecaprevir (GLE, NS3A protease inhibitor identified by
AbbVie and Enanta) and pibrentasvir (PIB, NS5A inhibitor) demonstrated high sustained virologic response (SVR) rates of 96–100% in
phase 2 and 3 studies of adults infected with genotypes (GTs) 1–6,
including patients with cirrhosis. We report integrated safety results
from HCV-infected adults with cirrhosis.
Methods: Four multicenter, open-label, phase 2 or 3 studies included
HCV-infected adults with compensated cirrhosis who were treatment-naïve or treatment experienced with interferon (IFN) or
pegylated IFN, ribavirin, and/or sofosbuvir. Cirrhosis was confirmed
by liver biopsy, FibroScan score ≥14.6 kPa or FibroTest score ≥0.75 and
aspartate aminotransferase-to-platelet ratio >2. Excluded were
patients with albumin <2.8 g/dL, international normalized ratio
>1.5–2.3, or platelets <60,000–90,000/mm3. Pharmacokinetic parameters, adverse events (AEs), and laboratory abnormalities were
assessed.
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DAA-related AEs
Any
Serious AE
AE grade ≥3
AE leading to
discontinuation of
study drug
AEs in ≥10% of patients
Fatigue
Headache

Cirrhotic Patients, n (%)
N = 288
132 (45.8)
0
0
0

58 (20.1)
47 (16.3)

Conclusions: G/P was well tolerated by HCV-infected patients with
compensated cirrhosis despite the 2-fold increase in glecaprevir
exposure in patients with compensated cirrhotics compared with
noncirrhotic patients. No grade ≥3 elevations in ALT and no cases
consistent with drug-induced liver injury occurred. No DAA-related
serious AEs or DAA-related AEs leading to discontinuation were
reported.
THU-264
High sustained virologic response rates in patients with
chronic hepatitis C virus GT1, 2 or 3 infection following 16
weeks of MK-3682/grazoprevir/ruzasvir plus ribavirin after
having failed 8 weeks of a triplet drug regimen (Part C of
C-CREST-1 & 2)
L. Serfaty1, S. Pianko2, Z.B. Ari3, A.L. Laursen4, J. Hansen5, E.J. Gane6,
H.-C. Huang7, S. Jin7, J. Bourque7, H. Liu7, A. Grandhi7, M. Su7,
N. Gendrano7, D. Fernsler7, F. Dutko7, B.-Y.T. Nguyen7, J. Wahl7, E. Barr7,
W. Yeh7, R. Plank7, J.R. Butterton7. 1Saint-Antoine Hospital, Paris,
France; 2Monash Health, Clayton, VIC, Australia; 3Sheba Medical Center,
Tel Hashomer, Israel; 4Aarhus University Hospital, Skejby, Aarhus N;
5
Aalborg University Hospital, Aalborg, Denmark; 6Auckland Clinical
Studies Limited, Auckland, New Zealand; 7Merck & Co., Inc., Kenilworth,
NJ, United States
E-mail: frank_dutko@merck.com
Background and Aims: To evaluate a retreatment regimen for
patients who had virologic relapse following 8 weeks of a 3-drug
direct-acting antiviral (DAA) combination: MK-3682 (an NS5B
polymerase nucleotide inhibitor), grazoprevir (GZR, an NS3/4A
protease inhibitor), and either elbasvir (EBR) or ruzasvir (RZR, MK8408) which are NS5A inhibitors.
Methods: Genotype (GT)1-, 2-, and 3-infected, non-cirrhotic patients
with chronic HCV infection who relapsed after 8 weeks of therapy
with one of 4 regimens that included a 3-DAA combination of MK3682 (300 mg or 450 mg), GZR (100 mg), and either EBR (50 mg) or
RZR (60 mg) were offered open-label retreatment with 16 weeks of a
fixed-dose combination (FDC) of once-daily MK3 [MK-3682
(450 mg)/GZR (100 mg)/RZR (60 mg)] + ribavirin (RBV). Next-generation sequencing with a 15% threshold was used to test for resistanceassociated substitutions (RASs).
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Results: Twenty-four of 26 eligible patients were enrolled, 2 with
GT1, 14 with GT2, and 8 with GT3 infection. All RASs observed at time
of failure of initial therapy were also detected at initiation of
retreatment. Overall, 21/24 (88%) patients had RASs in >1 class.
High-impact NS5A RASs (>5-fold reduction in susceptibility to RZR)
were detected in 11/14 (79%) of GT2-infected patients (L31M/I).
Among GT3-infected patients, 2/8 (25%) had one (A30K or Y93H), 4/8
(50%) had two (A30K, L31M, S62L or Y93H) high-impact NS5A RASs;
1/8 (13%) had both Y93H and a high-impact NS3 RAS (Q168R) that
resulted in >5-fold reduction in susceptibility to GZR. 1/8 (13%) GT3infected and 2/2 (100%) GT1 infected patients had no high-impact
RASs detected. Of all patients who received at least one dose of study
drug (full analysis set), the SVR24 rates were 2/2 (100%) in GT1
patients, 13/14 (93%) in GT2 patients, and 8/8 (100%) in GT3 patients.
The only patient who did not achieve SVR24 was a GT2-infected
patient who withdrew after a single dose because of adverse events
(AEs) of vomiting and tachycardia. Treatment was generally safe and
well-tolerated. The most common AEs in >20% of all patients were
headache, fatigue, nausea, insomnia, and rash.
Conclusions: A 16-week regimen of the FDC of MK3 (MK-3682/GZR/
RZR) plus RBV was highly effective and well-tolerated in GT1-, 2-, and
3-infected, non-cirrhotic patients who had previously failed an
8-week treatment course with a 3-drug DAA regimen. MK3 was
highly effective despite a high prevalence of high-impact NS3 and
NS5A RASs.
THU-265
Efficacy and safety of ledipasvir/sofosbuvir, with or without
ribavirin, for treatment of hepatitis C virus-mono and HCV/HIV
co-infected patients who have failed prior treatment with nonNS5A, SOF-based therapies
E. Tam1, R.S. Brown, Jr. 2, S. Satapathy3, X. Shen4, G. Camus4,
A. Copans4, L. Rossaro4, W. Guyer4, R. Haubrich4, J. Kiser5, M. Kang6,
T. Umbleja6, A. Luetkemeyer7. 1LAIR Centre, Vancouver, Canada; 2Weill
Cornell Medical College, NY; 3University of Tennessee, Memphis; 4Gilead
Sciences, Foster City; 5University of Colorado, Aurora; 6Harvard T.H. Chan
School of Public Health, Boston; 7University of California San Francisco,
San Francisco, United States
E-mail: amanda.copans@gilead.com
Background and Aims: Data are limited on HCV treatment with LDV/
SOF in patients who have failed non-NS5A containing, SOF-based
regimens. We report preliminary data from 2 studies with similar
designs that evaluated efficacy, safety, and optimal duration of LDV/
SOF ± RBV regimens for treatment of HCV in patients who failed to
achieve sustained virologic response (SVR) with prior SOF-based
therapies.
Methods: Study 1 (GS-US-337-1746) enrolled 87 genotype (GT) 1 or 4
adults from the US and Canada. Non-cirrhotics were randomized to
Arm 1: LDV/SOF 12 weeks or Arm 2: LDV/SOF + RBV 12 weeks.
Compensated cirrhotics to Arm 3: LDV/SOF + RBV 12 weeks or Arm 4:
LDV/SOF 24 weeks. Study 2 (ACTG A5348) randomized 7 GT1 adults in
the US with HCV/HIV co-infection with controlled HIV to Arm A: LDV/
SOF + RBV 12 weeks or Arm B: LDV/SOF 24 weeks. Both studies
included only simeprevir (SMV) + SOF ± RBV or SOF + RBV ± pegylated
interferon (PEG) relapsers, excluded NS5A-experienced patients, and
used SVR12 as primary endpoint.
Results: In this interim analysis (SVR4), of 68 patients in Study 1 who
completed treatment: 74% were male, 28% black, mean age 58 years,
51% cirrhotic, 90% GT1 (GT1a = 66%), and 94% IL28B non-CC. Overall
SVR4 was 94% (64/68). 7/7 GT4 patients achieved SVR4. 79% had an
adverse event; no patients had a serious adverse events (SAE),
premature discontinuation, lost to follow up, or death. Of 66 patients
with baseline deep-sequencing data, 8/66 had NS5A resistant
associated variants (RAVs) of whom 7 (87.5%) achieved SVR4,
compared to 55/58 (94.8%) with no NS5A RAVs. Four patients had
virologic failure; all GT1a males, 3/4 cirrhotic, 2/4 previous SMV +
SOF. In Study 2, 5/7 were male, 3/7 black, mean age 55, 1 cirrhotic, 7/7

GT1 (1a = 5/7). 6/7 attained SVR4 (1 pending) with no SAEs or
premature discontinuations.
LC 2017 Table
Study
Study 1, Non-cirrhotic

Study 1, Cirrhotic

Study 2, HCV/HIV

Regimen
Arm 1 LDV/SOF
Arm 2 LDV/SOF +
RBV
Arm 3 LDV/SOF +
RBV
Arm 4 LDV/SOF
Arm A LDV/SOF +
RBV
Arm B LDV/SOF

Duration,
weeks

SVR4

12
12

94% (15/16)
100% (17/17)

12

88% (22/25)

24
12

100% (10/10)
100% (4/4)

24

100% (2/2)

Conclusions: In this SOF-experienced NS5A-naive population, high
SVR4 rates were achieved with LDV/SOF ± RBV re-treatment for 12 or
24 weeks, including in HCV/HIV co-infection.
THU-266
Real-world utilization of the new fixed-dose combination
elbasvir/grazoprevir in adult patients with chronic hepatitis C in
Canada: Z-PROFILE study
E. Tam1, C. Fraser2, J. Tremblay3, B. Conway4, B. Trottier5, A. Ramji6,
S. Borgia7, K. Stewart8, J. Trépanier9, Y. Chalabi9. 1LAIR Centre,
Vancouver; 2The Cool Aid Community Health Centre, Victoria; 3Centre
Sida Amitié, Saint-Jérôme; 4Vancouver Infectious Diseases Centre,
Vancouver; 5Clinique Médicale du Quartier Latin, Montreal;
6
Gastroenterology, GI Research Institute (GIRI), Vancouver; 7William
Osler Health System, Brampton; 8Saskatchewan Infectious Disease Care
Network, Saskatoon; 9Merck Canada Inc., Montreal, Canada
E-mail: submission@jssresearch.com
Background and Aims: Direct-acting antiviral agents represent the
standard of care for chronic hepatitis C infection. Elbasvir/grazoprevir
(EBR/GZR) is a once daily regimen recently approved for use in several
countries. Canada was the first country worldwide to approve it for
genotypes (GT) 1 and 4, with/without ribavirin, and for GT3 with
sofosbuvir. Currently, reimbursement is available through private
payers, with public reimbursement anticipated soon. The aim of this
study is to describe the profile of hepatitis C patients selected for
treatment with elbasvir/grazoprevir following regulatory approval,
and to analyze the associated treatment utilization patterns in a
Canadian real-world setting.
Methods: A multicenter retrospective chart review of HCV-infected
patients treated with EBR/GZR in selected Canadian health care
providers. In this interim analysis, patients initiating EBR/GZR
treatment between January and November 2016 were included.
Results: In this interim analysis, 102 patients from 8 sites were
included. The mean age was 52.6 years, 60.8% were male, 78.4%
Caucasian and 5.9% Aboriginal. Genotype distribution included
patients infected by GT1a (n = 58, 56.9%), GT1b (n = 18, 17.6%), GT2
(n = 1, 1%), GT3 (n = 15, 14.7%), GT4 (n = 3, 2.9%), and GT6 (n = 1, 1.0%).
Pre-treatment fibrosis evaluation revealed a fibrosis stage of F0-1 (n =
60, 58.8%), F2 (n = 15, 14.7%), F3 (n = 8, 7.8%), F4 (n = 18, 17.6%) and 1
missing. Baseline resistance-associated substitutions (RAS) testing
was performed for 13 (12.7%) patients. The most common RAS was
Q80K/R (n = 4) for NS3. No NS5A substitutions were identified. The
majority of patients (87.3%) were prescribed 12 weeks of EBR/GZR,
with others receiving 16 weeks EBR/GZR with RBV (GT1: 12.2%, GT3:
6.7%, GT4: 2/3 patients). Sofosbuvir was prescribed with EBR/GZR for
all 15 patients with GT3. Proton pump inhibitors (13.7%), H2 blockers
(2.9%), and/or antacids (3.9%) were used in 18.6% of patients. Efficacy
(SVR12) will be evaluated.
Conclusions: This is the first reported data on the real-world
utilization of EBR/GZR in over 100 patients. In this Canadian cohort,
the majority of individuals treated had early stage fibrosis and
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mirrored the approved indications for use in GT1, 3 and 4 infections.
Baseline RAS testing was performed in a small subset of individuals.
Additional analyses evaluating the real-world effectiveness of EBR/
GZR will be performed.
THU-267
Effectiveness and safety of sofosbuvir-based regimens for
Japanese patients with hepatitis C virus genotype 1b or 2
infection: real life experience from a multicenter cohort
E. Ogawa1, N. Furusyo1, H. Nomura2, K. Dohmen3, N. Higashi4,
K. Takahashi5, A. Kawano6, K. Azuma7, T. Satoh8, M. Nakamuta9,
T. Koyanagi10, S. Shimoda11, M. Kato12, E. Kajiwara13, J. Hayashi14 and
The Kyushu University Liver Disease Study (KULDS) Group.
1
Department of General Internal Medicine, Kyushu University Hospital,
Fukuoka; 2The Center for Liver Disease, Shin-Kokura Hospital,
Kitakyushu; 3Department of Internal Medicine, Chihaya Hospital,
Fukuoka; 4Department of Hepatology, Steel Memorial Yawata Hospital,
Kitakyushu; 5Department of Medicine, Hamanomachi Hospital,
Fukuoka; 6Department of Medicine, Kitakyushu Municipal Medical
Center, Kitakyushu; 7Department of Medicine, Kyushu Central Hospital,
Fukuoka; 8Center for Liver Disease, Kokura Medical Center, National
Hospital Organization, Kitakyushu; 9Department of Gastroenterology,
Kyushu Medical Center, National Hospital Organization; 10Department
of Medicine, Fukuoka City Hospital; 11Department of Medicine and
Biosystemic Science; 12Department of Medicine and Bioregulatory
Science, Graduate School of Medical Sciences, Kyushu University,
Fukuoka; 13Kajiwara Clinic, Kitakyushu; 14Kyushu General Internal
Medicine Center, Haradoi Hospital, Fukuoka, Japan
E-mail: eogawa@gim.med.kyushu-u.ac.jp
Background and Aims: Little real life data has been reported
for Asians who have received interferon-free regimen with
sofosbuvir (SOF) for chronic hepatitis C virus (HCV) infection. The
aim of this study was to evaluate the effectiveness and safety in
clinical practice of SOF/ledipasvir (LDV) and SOF/ribavirin (RBV) for
Japanese patients infected with HCV genotypes 1b (GT1b) and 2
(GT2), respectively.
Methods: This multicenter study consisted of 1,261 Japanese HCV
patients (GT1b: 807, GT2: 454). Patients with decompensated
cirrhosis or co-infection with HBV/HIV were excluded. All patients
received SOF/LDV (GT1b) or SOF/RBV (GT2) for 12 weeks. Direct
sequence analysis of the NS5A genes (L31 and Y93) was performed at
baseline for HCV GT1b patients. Efficacy was assessed by the
sustained virological response 12 weeks post-treatment (SVR12).
Results: The SVR12 rates of the HCV GT1b and GT2 groups by
intention-to-treat analysis were 98.9% (798/807) and 95.8% (435/
454), respectively. In SOF/LDV for HCV GT1b, multivariable logistic
regression analysis extracted male (odds ratio [OR] 6.06, P = 0.031),
cirrhosis (OR 16.4, P = 0.010), and baseline NS5A resistance-associated variants (RAVs) (OR 28.6, P = 0.002) as independently associated with treatment failure. All nine patients with treatment failure
had NS5AY93H at relapse, whether or not they had pre-existing NS5A
RAVs. In contrast, no NS5B RAVs were detected at either baseline or
relapse. In SOF/RBV for HCV GT2, multivariable logistic regression
analysis extracted treatment-experience with RBV (OR 3.09, P =
0.024) and cirrhosis (OR 3.68, P = 0.008) as independently associated
with treatment failure. Notably, RBV reduction and mean RBV dosage
(mg/kg) were not related to treatment failure. Serious adverse effects
were rare except for severe anemia (hemoglobin < 8.5 g/dL) in the
SOF/RBV group (1.5%). Treatment discontinuation was required for
only five (0.6%) and four (0.9%) patients in the SOF/LDV and SOF/RBV
groups, respectively.
Conclusions: SOF/LDV for HCV GT1b and SOF/RBV for HCV GT2 were
exceptionally effective. However, baseline NS5A RAVs (GT1b) and
prior treatment failure with RBV (GT2) undermined the virolocial
effect, especially for cirrhotic patients. Both regimens were shown to
be safe and well tolerated in clinical practice.
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THU-268
High efficacy of 8 weeks of ledipasvir/sofosbuvir in real-world
treatment
L. Tang1, A. Parker2, Y. Flores3, M. Dellario3, C. Dickson2, A. Amoroso1,4,
S. Kottilil1, E. Wilson1,4. 1Institute of Human Virology, University of
Maryland School of Medicine; 2Department of Pharmacy; 3Department
of Nursing; 4Infectious Diseases, Baltimore VA Medical Center, Baltimore,
United States
E-mail: ewilson@ihv.umaryland.edu
Background and Aims: Black patients with chronic HCV genotype 1
infection have historically had poor rates of treatment response to
interferon therapy. The IFN-sparing combination ledipasvir (LDV)/
sofosbuvir (SOF) is highly effective for the treatment of HCV infection,
with 12 weeks of therapy prescribed for the majority of patients. A
shorter treatment course of 8 weeks would reduce the cost of therapy
by a third, and may be considered for non-cirrhotic, treatment naïve
patients with viral loads of <6 million IU/mL, but large cohort studies
suggest black men may have worse outcomes to 8 weeks of therapy.
We evaluated real-world treatment responses to 8 or 12 weeks of
LDV/SOF in a cohort of HCV-infected patients at the Baltimore
Veterans Administration (VA) Hepatitis C Clinic.
Methods: All patients treated for HCV with 8 or 12 weeks of LDV/SOF
at the Baltimore VA Medical Center were included. Baseline
demographics and viral response, including viral load at baseline,
week 4 and the final assessment for sustained viral response 12
weeks following the end of treatment (SVR12) were assessed.
Transient elastography was used to stage fibrosis for the vast majority
of patients. All comparisons were made with two-sided T tests; P <
0.05 was considered significant.
Results: Results are shown in Table 1. Baseline viral load was similar
between the two groups, the 12 week group had a higher average
fibrosis stage and higher rates of prior treatment experience. A higher
proportion of those in the 8 week treatment group had HCV RNA < 12
at week 4 (75.0% in the 8 week group and 51.7% in the 12 week group,
P < 0.001), overall SVR12 rates were not different between the two
groups (93.0% and 92.3% in 8 and 12 weeks respectively, P > 0.05).

DEMOGRAPHICS
Race
Black, %
White, %
Asian, %
Other, %
Sex
Male, %
Female, %
Age, years
Staging
FibroScan, average kPa (N)
Prior treatment
experience, % (N)
Baseline HCV RNA, IU/mL
VIRAL RESPONSES
Week 4 HCV RNA
Not detectable, % (N)
Detected <12 IU/mL, % (N)
Average if quantifiable, IU/
mL (N)
Not drawn
Outcome
SVR12, % (N)
Lost to follow up, % (N)
Relapse, % (N)
Died, % (N)
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8 WEEKS
N = 128

12
WEEKS
N = 429

74.77
17.76
0.47
7.01

76.95
17.71
0.19
3.81

98.56
1.44
61

97.63
2.37
61

1.15
0

124
0

1,995,427

34.4
40.6
45
7.0
93.0
4.7
2.3
0

2.6
34.0

398
146

1,986,426

44
52
23

21.0
30.8
84

90
132
191

9

3.7

16

119
6
3
0

92.3
2.8
4.0
0.9

396
12
17
4
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Conclusions: In this real world cohort of predominantly black men,
treatment with 8 weeks of LDV/SOF was highly effective when used
appropriately.

Institute for Global Health and Development, Amsterdam,
The Netherlands
E-mail: elise.smolders@radboudumc.nl

THU-269
Changes in renal function in patients with hepatitis C-related
cirrhosis treated with direct-acting antiviral agents
E. Theocharidou1, S. Montague1, K. Childs1, S. Verma1, A. Considine1,
K. Agarwal1, I. Carey1. 1King’s College Hospital, London, United Kingdom
E-mail: eltheocharidou@hotmail.com

Background and Aims: Direct-acting antivirals (DAAs) for the
treatment of hepatitis C virus (HCV) infection may cause drug-drug
interactions (DDIs), both with combination antiretroviral therapy
(cART) and non-antiretroviral co-medication. DDIs can be managed
by dose alterations/increased monitoring (category 2); in more rare
cases drugs are contraindicated (CI) and should be substituted
(category 3). In this study we mapped how physicians handle
DDIs between DAAs and co-medication/cART in a Dutch cohort of
HIV/HCV co-infected patients.
Methods: HIV/HCV co-infected patients treated with DAAs (01-2015
to 05-2016) were identified using the ATHENA cohort, a registry of all
HIV patients in care. Co-medication and cART 3 months prior to DAA
initiation were identified and DDIs with the selected DAA regimen
were checked using http://hep-druginteractions.org. Secondly, analysis was performed whether the cART regimen was changed and
co-medication discontinued, as recommended by the drug labels.
Results: Data from 423 patients were analyzed. The median age
was 49.3 years, 377 (89%) were male, 118 (28%) had cirrhosis
(METAVIR F3/F4) and 288 (68%) were infected with HCV genotype
1. Most commonly prescribed regimens were sofosbuvir/ledipasvir
(213;50%), sofosbuvir/daclatasvir ± ribavirin (115;27%), and sofosbuvir/simeprevir ± ribavirin (59;14%). Before commencing DAA treatment, 80 (19%) patients were at risk for a category 2 DDI between
their DAA regimen and non-antiretroviral drugs, 23 (29%) of these
patients discontinued the interacting drug before starting DAA
treatment. In 3/6 patients that used a CI drug with a category 3 DDI
potential, the drug was discontinued before DAA initiation. Category
2 interactions between DAAs and cART were identified in 104 (25%)
patients, of whom 73 (70%) switched to a non-interacting cART
regimen. CI cART regimen were used by 48 (11%) patients and all
patients discontinued this interacting regimen before starting DAAs
and switched to non-interacting cART. Currently, of the 341 patients
in whom HCV treatment response could be assessed, 334 (98%)
have achieved a SVR.

Background and Aims: Transient changes in renal function can occur
during Interferon (IFN)-based therapy for chronic hepatitis C. There is
scarce data on similar changes with IFN-free therapy. These changes
might be relevant in patients with cirrhosis as they are at increased
risk of renal dysfunction. Serum creatinine and estimated glomerular
filtration rate (eGFR) using creatinine-based formulas underestimate
renal dysfunction in cirrhosis. Cystatin C and neutrophil gelatinaseassociated lipocalin (NGAL) are more accurate in assessing renal
function.
The aim of this study was to assess changes in renal function during
therapy with direct-acting antiviral agents (mainly Sofosbuvir-based)
using serum NGAL and cystatin C in patients with compensated (CC)
and decompensated cirrhosis (DC) secondary to chronic hepatitis C.
Methods: Parameters of renal function including serum creatinine,
eGFR using the “Modification of Diet in Renal Disease” (MDRD)
formula, NGAL and cystatin C were assessed at baseline, treatment
week 4 (TW4), end of treatment (EOT) and follow-up week 12 (FUW12). Risk factors for renal disease were recorded ( pre-existing renal
impairment, diabetes mellitus, hypertension, diuretics).
Results: There were 40 patients with CC and 47 with DC. There were
no differences in age (60 vs 57.3 years) or gender distribution. DC
patients had higher MELD score (11 vs 8, p < 0.0005). 74.5% of DC and
50% of CC patients had at least one renal risk factor ( p = 0.033), mainly
diuretics (66% vs 10%, <0.0005). Although there was no difference in
baseline creatinine and eGFR, DC patients had significantly higher
baseline NGAL (24.7 vs 13.9 ng/mL, p = 0.002) and cystatin C (1.43 vs
1.18 mg/L, p = 0.001).
In CC NGAL increased significantly from baseline to EOT (13.9 to
18.7 ng/mL, p = 0.025) and FU-W12 (13.9 to 22.5 ng/mL, p = 0.004).
There was a parallel increase in creatinine (74 to 77 μmol/L, p = 0.006)
and decrease in eGFR (100 to 94.5 mL/min, 0.017) from baseline to
FU-W12. In DC there was an increase in both NGAL (24.7 to 29.3 ng/
mL, p = 0.053) and cystatin C (1.43 to 1.52 mg/L, p = 0.016) from
baseline to FU-W12 without any significant changes in creatinine and
eGFR. There was very poor correlation between NGAL or cystatin C
and creatinine or eGFR.
Conclusions: Impairment in renal function occurs during IFN-free
therapy in both compensated and decompensated cirrhosis and
seems to persist beyond the end of treatment. These changes are
difficult to detect using conventional biomarkers of renal function.
THU-270
Management of drug-interactions with DAAs in Dutch human
immunodeficiency virus/hepatitis C virus co-infected patients:
adequate but not perfect
E.J. Smolders1, C. de Kanter2, C. Smit3, J. Arends4, K. Brinkman5,
B. Rijnders6, M. van der Valk7, P. Reiss3,7,8, D. Burger1 and ATHENA
national HIV observational cohort. 1Pharmacy, Radboud Institute for
Health Sciences & Radboud University Medical Center, Nijmegen;
2
Pharmacy, University Medical Center Utrecht, Utrecht; 3HIV Monitoring
Foundation, Amsterdam; 4Internal Medicine and Infectious Diseases,
University Medical Center Utrecht, Utrecht; 5Internal Medicine and
Infectious Diseases, OLVG, Amsterdam; 6Internal Medicine and Infectious
Diseases, Erasmus MC University Medical Center, Rotterdam; 7Internal
Medicine and Infectious Diseases and Center for Infection and Immunity
Amsterdam (CINIMA), Academic Medical Center; 8Global Health,
Academic Medical Center, University of Amsterdam, and Amsterdam

Category 3, n
co-medication
cART
DDI prevented, n
co-medcation
cART
Continued drugs

SIM

SOF/LED

OBV/PTV/r ± DSV

2
39

2
0

2
9

0
39
Ketoconazol
Pimozide

1
–
Rosuvastatin

2
9
–

Conclusions: Prescription patterns suggest Dutch physicians to
be generally well aware of potential DDIs with DAAs, both where it
concerns antiretrovirals and other co-medications. The limited
number of patients who continue CI medications deserves further
study.
THU-271
Improvement of glycemic state among responders to sofosbuvir –
based DAAs
S.A. Alem1, R. Fouad1, A. Elsharkawy1, E. Adel2, Z. Abdellatif1, S. Musa1,
A. Nagy2, M.S. Hussein2, A. Yosry1, G. Esmat1. 1Endemic Medicine and
Hepatogastroenterology Department, Faculty of Medicine, Cairo
University; 2Kasr Alainy Viral Hepatitis Centre, Cairo, Egypt
E-mail: emannadell.ea@gmail.com
Background and Aims: Egypt is the country with the highest HCV
prevalence in the world with genotype 4 is the prevalent one. HCV is a
risk factor for the development of glucose metabolism disorder as
CHC patients were more prone to diabetes compared with healthy
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people. Little is known about the impact of direct acting antiviral
agents (DAAs) on glycemic state in HCV diabetic patients.
To evaluate the change in the glycemic state among responders to
Sofosbuvir-based DAAs in HCV Egyptian diabetic patients.
Methods: We enrolled 60 chronic HCV diabetic patients who
received different Sofosbuvir-based treatment regimens including
sofosbuvir (SOF)/simeprevir (SMV), sofosbuvir (SOF)/ledipasvir or
sofosbuvir (SOF)/daclatasvir (Daklinza) with or without ribavirin
(RBV) for 12 weeks. Fasting blood sugar (FBS) and Hemoglobin A1c
(HbA1c) were assessed at week 0 (baseline) and at 12-week posttreatment follow-up (SVR12).
Results: The baseline criteria of our patients showed a mean age of
55.18 ± 7.66 years with male predominance (70%). 46.7% were
cirrhotics and the majority of patients were Treatment-naïve (70%).
Baseline mean value of fasting blood sugar (FBS) was 124.15 mg/dl
while mean value of Hemoglobin A1c (HbA1c) was 6.79%. Antidiabetic
treatment was based on oral hypoglycemic agents in 36 patients and
on insulin in 16 patients; 7 patients assumed both insulin and
hypoglycemic whereas one patients was not under treatment. All
patients were responders and achieved SVR12. There was statistically
significant decline in(FBS) and (HbA1c) between baseline and SVR12
with P-value 0.003 and <0.001 respectively. Whether the patients
were cirrhotic or non-cirrhotic, there was statistically significant
decline in (HbA1c) between baseline and SVR12 with P-value 0.004
and 0.0001 respectively while (FBS) showed statistically significant
decline among non-cirrhotics with P-value 0.02. Despite the type of
treatment received for diabetes, HemoglobinA1c (HbA1c) significantly decreased between baseline and SVR 12.
Table: Comparison of FBS and HbA1c at baseline compared to postHCV treatment with DAAs.
Baseline
FBS
HbA1c

113 (97.5–144)
6.9 (6–7.4)

Post-HCV
treatment
100 (93–117)
6.35 (5.5–6.9)

P
value
0.003
<0.001

Conclusions: Eradication of HCV using Sofosbuvir based DAAs
regimens seems to have a role in reducing Fasting blood glucose
levels and hemoglobinA1c (HbA1c) suggesting that alterations of
glucose homeostasis might be inhibited by the rapid suppression of
HCV replication and concurrent systemic inflammation.
THU-272
Prevalence of serum non organ specific antibodies in patients
with chronic hepatitis C and their influence in direct-acting
antivirals therapy
E. Shahini1, S. Carparelli1, A. Armandi1, M. Barone1, A. Di Leo1,
D. Romagno1. 1Gastroenterology Unit, Emergency and Organ
Transplantation, Bari, Italy
E-mail: vincistein00@gmail.com
Background and Aims: Chronic hepatitis C (CHC) is frequently
associated with serum non organ specific antibodies (NOSA): antinuclear antibodies (ANA), anti-mithocondrial antibodies (AMA),
anti-smooth muscle antibodies (ASMA), liver-kidney microsomial
antibodies (LKM). The present study was addressed by the absence of
data regarding the prevalence and clinical significance of NOSA in
CHC patients with DAAs therapy.
Methods: All patients that received II generation DAAs therapy in our
institution were studied for NOSA prior and after 12–24 weeks from
the end of therapy. NOSA were determined by indirect immunofluorescence and were related to patients demographic characteristics: age, gender, BMI, genotype, previous treatments, cirrhosis
presence or not, IL-28B, sustained virologic response (SVR) and
adverse events (AEs).
Results: Of 180 patients with DAAs therapy, 36 (20%) were NOSA
positive and all achieved SVR. Twenty-three (63.8%) became NOSA
negative after 12–24 weeks from the end of therapy. In detail, ANA,
S310

AMA, ASMA and LKM-1 were positive in 17 (73.9%), 1 (4.3%), 4 (17.4%)
and 1 (4.3%) patients, respectively. NOSA negativity was not related to
demographic characteristics, except for platelet count: pre-treatment
175.800 ± 122.600/mm3 in NOSA negative vs. 148.000 ± 50.000/mm3
in NOSA positive ( p < 0.0001). Furthermore, portal hypertension was
more frequent in NOSA positive patients ( p = 0.04).
Conclusions: NOSA positivity prevalence is elevated in HCV patients.
The presence of these antibodies does not influence the outcome of
antiviral therapy. Their disappearance after SVR at 12–24 weeks in
the majority of patients suggests that the development of NOSA in
course of HCV infection is presumably related to immunological
regulation impairment induced by the virus.
THU-273
Treatment with SOF/VEL or SOF/VEL/VOX is well tolerated and
results in high SVR12 in genotype 1–6 HCV infected patients with
minimal fibrosis: a retrospective analysis of the ASTRAL and
POLARIS clinical studies
E. Lawitz1, M. Bourlière2, L. Han3, J. Mcnally3, L.M. Stamm3,
D.M. Brainard3, G.M. Subramanian3, S.L. Flamm4, K.R. Reddy5. 1Texas
Liver Institute, University of Texas Health Science Center, San Antonio,
United States; 2Hospital Saint Joseph, Marseille, France; 3Gilead
Sciences, Inc., Foster City; 4Northwestern University, Chicago;
5
University of Pennsylvania, Philadelphia, United States
E-mail: John.McNally@Gilead.com
Background and Aims: The prioritization of patients with advanced
cirrhosis for treatment with DAA based therapy has resulted in a large
population of untreated patients with minimal fibrosis. Many such
patients are not screened for HCV infection, do not seek treatment as
they are asymptomatic, or are deferred because of mild liver disease.
Simple, safe and highly effective regimens will be necessary to
overcome barriers to care in this population.
Methods: This is a retrospective analysis of the safety and efficacy of
treatment with SOF/VEL for 12 weeks or SOF/VEL/VOX for 8 weeks in
genotype 1–6 HCV infected patients with minimal fibrosis from the
Phase 3 ASTRAL and POLARIS studies. Minimal fibrosis was defined as
liver biopsy staged Metavir F0-2, transient elastography <9.6 kPa, or
Fibrotest <0.59. Efficacy was assessed by sustained virologic response
12 weeks after treatment (SVR12). Plasma HCV RNA was quantified
with the CAP/CTM HCV 2.0 assay with LLOQ = 15 IU/mL.
Results: 708 and 376 patients with genotype 1–6 HCV infection and
minimal fibrosis were treated with SOF/VEL for 12 weeks or SOF/VEL/
VOX for 8 weeks, respectively. Most were male (53%), white (82%),
and had IL28B non-CC genotype (68%) and 22% had failed treatment
with an interferon-based regimen. The Table 1 below presents the
SVR12 rates by regimen and genotype. SOF/VEL for 12 weeks resulted
in SVR12 rates ≥96% across all HCV genotypes in patients with
minimal fibrosis. SOF/VEL/VOX for 8 weeks was highly efficacious in
patients with genotype 3 HCV infection and minimal fibrosis. SOF/
VEL and SOF/VEL/VOX were well tolerated with low incidences of
severe adverse events (3.1% and 2.4%), serious adverse events (2.5%
and 3.5%) and discontinuations due to adverse events (0.3%, 0).
Table 1: SVR12 in HCV infected patients with minimal fibrosis treated
with SOF/VEL or SOF/VEL/VOX
Regimen

Duration GT1

SOF/VEL

12
Weeks

SOF/VEL/
VOX

8
Weeks

99%
(218/
221)
94%
(148/
157)

GT1a GT1b

GT5

GT6

98% 100% 99% 96% 100% 96%
(134/ (84/ (189/ (163/ (75/ (26/
137) 84) 190) 169) 75) 27)
93% 98% 95% 99% 94% 94%
(102/ (46/ (41/ (80/ (48/ (16/
110) 47)
43) 81)
51)
17)

GT2

GT3

GT4

100%
(26/
26)
100%
(25/
25)

Conclusions: Treatment with SOF/VEL for 12 weeks or SOF/VEL/VOX
for 8 weeks is well tolerated and results in high SVR12 in HCV infected
patients with minimal fibrosis. The availability of short duration,
pangenotypic, highly effective and well-tolerated treatments will
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enable non-specialists to engage in care of patients with no fibrosis or
minimal fibrosis and thereby impact the prevalence and burden of
disease in this population.
THU-274
Lack of clinical benefit of direct acting antiviral therapy in
patients with compensated hepatitis C virus-related cirrhosis
E. Berge1, A. Arencibia1, E. Otón1, A. Márquez1, L. Cejas1, S. Acosta1,
F. Pérez1. 1Liver Unit, Hospital Universitario Nuestra Señora de la
Candelaria, Santa Cruz de Tenerife, Spain
E-mail: estefania.berge@gmail.com
Background and Aims: Our aim is to assess the clinical impact of
direct-acting antiviral treatment in patients with compensated
hepatitis C virus-related cirrhosis after one year of follow-up.
Methods: Data from 129 patients with compensated cirrhosis who
were treated at our center with direct-acting antivirals between
January and October 2015 was retrospectively analyzed. Only patients
with a follow-up of at least 12 months were included. We analyzed:
evolution of liver function (Child-Pugh, MELD), development of
hepatocellular carcinoma and clinical decompensations (ascites,
gastrointestinal bleeding, encephalopathy, jaundice).
Results: By intention to treat, 94.6% patients achieved sustained
virologic response. 90 patients completed 12 months of follow-up
and were included: 73.3% were men, 37.8% were naïve, and 11% had
liver graft cirrhosis. The most frequent genotype was 1b (52.2%).
75.6% of patients were treated for 12 weeks. The most frequent
combination was sofosbuvir/ledipasvir (35.5%) and 66.7% of patients
received ribavirin. 6.7% of patients had relevant adverse effects: three
anemias, one severe asthenia, one purpura requiring corticosteroids
and one case of acute on chronic liver failure. Four patients (4.4%)
suffered a decompensation during the follow-up: one patient with
non-malignant portal thrombosis developed ascites, one patient with
a history of ascites developed an acute on chronic liver failure, and
two patients developed ascites coinciding with the diagnosis of
hepatocellular carcinoma. Five patients (5.5%) developed hepatocellular carcinoma. In one case, a suspicious lesion was detected before
treatment and another patient had a post-transplant recurrence
(explant: 6 carcinomas and microvascular invasion). The incidence of
de novo hepatocellular carcinoma was 3.3%. Regarding hepatic
function: 6.6% of patients improved MELD score more than one
point, 72.1% showed no differences or ± one point and 11.1% of
patients it worsened more than one point. 87.7% of patients stayed in
stage A of Child-Pugh score at the end of the follow up and 3.3%
worsened to Child B.
Conclusions: In our sample, direct acting antiviral treatment was not
associated with a substantial difference in the hepatic decompensation rate (4.4%) or in the incidence of hepatocellular carcinoma (3.3%)
in the first year of follow-up compared to what it is described in the
literature for untreated compensated cirrhotic patients
THU-275
High efficacy and tolerability of hepatitis C genotype 2 treatment
with direct-acting antivirals in real world: analysis of the Hepa-C
Registry
E.B. Aranda1, Z. Mariño2, S. Calvo3, J.A. Carrión4, I. Fernández5,
J. García-Samaniego6, C. Baliellas7, J.M. Pascasio8, A. Albillos9,
C.F. Carrillo10, A.C. Iglesias11, J.M.M. Planas12, C.P. Giner13,
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Background and Aims: Direct-acting antivirals (DAA) have improved
global sustained virological response (SVR) above 90%. Real world
treatments in hepatitis C genotype 2 (G2) patients with DAA have
been little studied in Spain and other European countries, with high
SVR in Asian countries. The main aim was to evaluate the efficacy and
tolerability of DAA in hepatitis C G2 patients in real world. The
secondary aim was to describe the clinical characteristics and the
pattern of treatments used in these patients.
Methods: Multicenter, descriptive and observational study of
monoinfected hepatitis C G2 patients treated with DAA included in
the Spanish registry Hepa-C (directed by the Spanish Association for
the Study of the Liver). Liver transplant recipients were excluded.
Demographic, clinical and virological variables, treatment and
adverse events (AEs) were analysed.
Results: A total of 102 G2 patients under DAA treatment were
registered, 73 of them have finished treatment, preliminary results
are presented. Characteristics: 51% men, mean age 60 years (15–86),
BMI 27,3 (16,9–43,6) Kg/m2, platelet count 132 × 103/mm3 (131–416),
ALT 60 UI/mL (9–405), RNA-HCV 5,9 log10 IU/mL (3,5–7,7). Mean
fibrosis measured by transient elastography was 11,2 KPa (3,7–54,3).
Cirrhosis was found in 56% (41/73); 90% (37/41) Child A, 10% (4/73)
Child B. A 67% (49/73) of patients were naïve. DAA combinations used
were sofosbuvir (SOF) + RBV: 92% (67/73) and SOF + daclatasvir (DCV)
without RBV: 8% (6/73). In SOF + RBV, treatment was extended to 24
weeks in 78% (52/67) and in 50% (3/6) in SOF + DCV treated patients.
The global SVR was 96% (70/73); SOF + RBV: 96% (64/67) and SOF +
DCV: 100% (6/6). One of the non-SVR patients had cirrhosis and all of
them were naïve; they had a statistically significant lower RNA-HCV
and they were younger than SVR patients. AEs were described in 42%
(31/73), the most frequent AE was anaemia (16/73, 22%), with SOF +
RBV in 15 cases and 1 with SOF + DCV. Erythropoietin (EPO) was
required in 2 patients and 4 need a blood transfusion (all in SOF + RBV
group). Two patients had hepatic decompensation. There were not
treatment related deaths. Any treatment was stopped because of AEs.
Conclusions: SVR rates in hepatitis C G2 patients are >95% with the
two of the studied DAA combinations, and similar to real world data
published in Asian countries. RBV was related to an increase rate of
AEs, especially anaemia that in some occasion required EPO or blood
transfusion. In the ILC we will present actualized data with an
enlarged sample.
THU-276
Evolution of platelets in chronic hepatitis C infected patients and
advanced liver fibrosis after direct-acting antiviral treatment
F. Sáez-Royuela1, P. Linares2, S. Calvo3, I. Martín4, C. Almohalla5,
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Background and Aims: Thrombocytopenia (TP) is a common
finding among patients with chronic hepatitis C virus (HCV)
infection and advanced liver fibrosis. Data on the evolution of the
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platelet count (PC) and TP after treatment with direct-acting antiviral
(DAA) is scarce. Our aim is to assess changes in PC and TP (PC < 150 ×
109/L) after treatment of patients with chronic HCV infection and
advanced fibrosis and its relationship with sustained virological
response (SVR).
Methods: A multicenter, descriptive, observational, and prospective
study was conducted to analyze in clinical practice data of 297 HCV
patients with advanced fibrosis (F3 and F4) who received treatment
with DAA at 4 hospitals. The choice of treatment was at the discretion
of the treating physician. PC measurements were registered at
baseline (BL) and 24 weeks after the end of treatment (24WEOT).
PC changes, TP evolution and its relationship with SVR were analyzed.
Results: Men 68%, median age 55 years (30–87), BMI 27 ± 4 kg/m2,
hemoglobin 14.7 ± 1.9 mg/dL, ALT 86 ± 60 UI/mL, HCV RNA 6.5 ±
6.8 log10 IU/mL. Genotype (%): G1, 79 (1a, 30 1b, 70); G2, 2; G3, 10; G4,
9. 49% had been previously treated. The most used DAA combinations
were: sofosbuvir (SOF) + simeprevir, 45%; SOF/ledipasvir, 22% and
ombitasvir/paritaprevir/ritonavir+/−dasabuvir, 16%. Mean fibrosis
evidenced by transient elastography was 21 ± 14 kPa; 70 (24%) F3
and 227 (76%) F4 (Child-Pugh A, 86%). SVR was achieved in 283 (95%);
F3,100% and F4, 94%. Median BL PC (range) was 137 × 109/L (29–356)
and PC 24WEOT was 149 × 109/L (31–400) ( p = 0,000). In patients that
achieved SVR, PC values were 140 × 109/L (29–356) and 153 × 109/L
(32;400) ( p = 0.000) respectively. In patients without SVR: 102 × 109/
L (43–203) at BL and 105 × 109/L (56–208) 24WEOT ( p = 0.367). The
increase of PC correlated directly with RNA-HCV (rho = 0.138; p =
0.017), hemoglobin (rho = 0.151; p = 0.009) and ALT (rho = 0.258; p =
0.000) at BL and inversely with fibrosis at BL (rho = −0.160; p = 0.008).
At BL 169 (57%) patients had TP: in 33 (20%) of them TP disappeared
24WEOT. However, TP was developed by 13 (10%) of the 128 patients
without it at BL. In patients with TP at BL and SVR, it was recovered in
32/126 (20%) compared to 1/11 (9%) in patients without SVR ( p =
0.694).
Conclusions: In a clinical practice setting, PC improve after treatment
with DAA and SVR among patients with chronic HCV infection and
advanced liver fibrosis. However, no significant differences were
found between rates of TP in patients with and without SVR.
THU-277
100% efficacy to ombitasvir/paritaprevir/ritonavir ( ± dasabuvir)
with or without ribavirin in hepatitis C virus genotypes 1 and
4-infected hemodialysis patients
F.M. Sanai1,2, A.S. Alghamdi3, A. Afghani4, K.A. Alswat5, A. Aseeri6,
M.A. Babatin3. 1Gastroenterology Unit, Department of Medicine, King
Abdulaziz Medical City, Jeddah; 2Liver Disease Research Center, King
Saud University, Riyadh; 3Gastroenterology Unit, Department of
Medicine, King Fahad Hospital, Jeddah; 4Gastroenterology Unit,
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Background and Aims: Preliminary clinical trial data shows high
efficacy of direct-acting antivirals (DAAs) in treatment of hepatitis C
virus (HCV) genotype (GT)-1 infected patients with severe chronic
kidney disease (CKD). There is no data on the efficacy of DAAs in HCV
GT4 patients with CKD. This study assessed real-world safety and
efficacy of co-formulated ombitasvir/paritaprevir/ritonavir (OBV/
PTV/r) in GT4 and in (combination with dasabuvir [DSV]) GT1infected patients on established hemodialysis.
Methods: In this observational cohort of chronic HCV (detectable
HCV RNA > 6 months) patients (n = 57) with severe CKD (<15 mL/min/
1.73 m2, MDRD method), we enrolled treatment naïve and interferon/
ribavirin (RBV)-experienced GT4-infected (n = 26) for a 12-week
treatment regimen with OBV/PTV/r ± RBV, and combined with
DSV in GT1 patients (n = 31, including 3 with GT1/4 co-infection).
RBV was dosed on physician discretion between 200 mg three
S312

times/week – 200 mg daily). The primary efficacy endpoint was
SVR12 calculated on a modified intention-to-treat (mITT) basis for
patients completing 12 weeks of post treatment follow-up.
Results: 57 adult patients with a mean age of 47.8 ± 12.2 years, and
HCV RNA 5.7 ± 1.0 IU/mL were enrolled; 30 (52.6%) were female, 13
(22.8%) with cirrhosis (F4, Metavir), and 25 (43.9%) were treatmentexperienced. All patients received concomitant RBV except 9 (15.8%),
4 with GT4 and 5 with GT1b. Overall 56 patients completed at least 4
weeks on therapy, with HCV RNA < 15 IU/mL in 54 (96.4%) patients.
No virologic breakthroughs were observed in the 47 patients
completing therapy. SVR12 was achieved in 100% of the 40 patients
(GT1 = 21 and GT4 = 19) with 12 weeks of post treatment follow-up
(F4 = 10, F0–3 = 30). Two patients died (one from a myocardial
infarction after completing therapy (end-of-treatment HCV RNA
undetectable, and another from sepsis-related complications at week
2). RBV dose modifications or discontinuations were required in 17/
48 (35.4%) patients. Adverse events were mostly grade 1–2 and one
patient discontinued all therapy after 4 weeks (and achieved SVR12).
Grade 3–4 anemia occurred in 7 patients requiring RBV dose
modification or discontinuations.
Conclusions: A 12-week regimen of OBV/PTV/r ± DSV with or
without RBV is highly effective with a favorable safety profile
amongst HCV GT1 and GT4 patients on hemodialysis. SVR12 rates
were high in all patient categories regardless of the presence of
cirrhosis. The role of RBV must be evaluated in large, randomized
controlled clinical trials.
THU-278
The eradicate-C study-curing people who are actively injecting
drugs of hepatitis C: the first step to elimination
L. Johnston1, F. Ahmad2, B. Stephens2, J.F. Dillon1. 1Gastroenterology,
University of Dundee; 2Gastroenterology, NHS Tayside, Dundee,
United Kingdom
E-mail: l.r.johnston@dundee.ac.uk
Background and Aims: More than 85% of hepatitis C virus (HCV)
diagnoses in Scotland are in people who inject drugs (PWID), those
still actively injecting can be deemed too chaotic to treat. However if
“treatment as prevention” (TasP) is to work active PWIDs must be
treated. The Eradicate study seeks out active PWID with HCV and
offers them treatment, to prove that it is possible to deliver cure to the
target population for TasP.
Methods: To identify and recruit 100 active PWIDs over a five-year
period, who are HCV positive and actively injecting, through
needle exchange centres in Tayside. Genotype 1 (GT1) treated with
a protease inhibitor (Telaprevir or Simeprevir) plus Peglyated
Interferon and Ribavirin. Genotype 2 (GT2) and 3 (GT3) treated
with Pegylated Interferon and Ribavirin. Patients were seen and
treated in a needle exchange on a weekly basis.
Results: A total of 105 patients were recruited in 42 months, 72% were
male, and of these 94 patients went on to receive treatment. Of these
94 patients 40.4% were GT1, 1.1% GT2 and 58.5% GT3. Eleven patients
did not commence treatment as 3 spontaneously resolved, 4 were lost
to follow up, 2 were treated on standard pathway as they became
drug free, 1 died prior to commencing treatment and 1 was in prison
out-with the catchment area.
Of the 94 patients who received treatment, 89 SVR 12 results are
available, 74/89 (83.1%) have achieved SVR. Of the 15 patients who did
not achieve SVR12, 14 relapsed on treatment (only 4 of these patients
completed the entire treatment, 7 completed less than half of the
allotted treatment) and 1 became re-infected with a different
genotype.
The rate of re-infection is 1 per 9 patient- years.
Conclusions: Active PWID can be successfully treated and cured of
HCV, with SVR 12 rates of 83.1% on DAA/Pegylated Interferon and
Ribavirin treatment regimes. The re-infection rate is compatible with
a treatment as prevention strategy.
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Comorbidities and metabolic disorders associated to hepatitis C
virus infection. Their implications in the severity of the disease
and overall mortality risk
F. Serejo1, H. Rodolfo2, R. Marinho1, J. Velosa1. 1Department of
Gastroenterology and Hepatology, Hospital de Santa Maria/CHLN,
University of Lisbon, Portugal; 2Department of Gastroenterology and
Hepatology, CHLN – Hospital Santa Maria, Lisboa, Portugal
E-mail: joana.rita.carvalho@gmail.com
Background and Aims: To assess the prevalence of comorbidities in
patients with chronic hepatitis C followed in an outpatient
department and its implications on the natural history of the disease.
Methods: Retrospective analysis of 1,083 patients, resulting in 435
comorbidities detected, grouped into major groups of cardiovascular,
diabetes, fatigue and depression diseases. Patient characteristics
evaluated: age, sex, BMI, genotype, viremia, IL28, cholesterol, HDL,
LDL, triglycerides, HOMA and apolipoprotein A1. Age groups: 20–30,
31–40, 41–59 and >60 years. All performed TE (Fibroscan©): Our
Cutoff values: F ≥ 2–5.43 kPa (PPV 0.96, PNV 0.25); F ≥ 3–8.18 kPa
(PPV 0.82, NPV 0.97); F = 4–12.0 kPa (PPV 0.93, NPV 0.73). Overall
mortality risk (Rm) evaluated according to Van der Meer (Gut, 2013):
low Rm < 87.1; intermediate 87.1–221.2, high > 221.2.
Results: 1083 patients, mean age 41.84 ± 11.90, 60.5% males.
Genotypes%: 1a (M-30.4, F-16.0), 1b (M-32.1, F-48.5), 3a (M-22.7, F14.9), others (M-14.8, F-20.6). Viremia levels (IU/ml) <800 UI/mL (M66.8%, F-64.6%). IL28B CT (M-50%, F-58.3%). BMI%: 25–30 (M-43.8, F31.2), >30 (M-11.5, F-10.7). Total cholesterol ≤4.92–80.5% (M-87.0, F71.5), LDL ≤ 2.8–69.6% (M-69.0, F-70.6), HDL% >1.04–74.1% (M-41.6, F8), Triglycerides% ≤1.69–84.5% (M-81.2, F-89.4), apolipoprotein%
A1 ≤ 1.75–82.5% (M91.8, F-69.4). HOMA > 2 ≤ 4–32.4% (M-30.8, F34.2) and >4–25.9% (M-24.2, F-27.4). Fibroscan values: F1-33.1%, F222.8%, F3-10.2%, F4-33.9%. More frequent comorbidities: cardiovascular 19.3%, fatigue 20.2%, depression 30.0%, diabetes mellitus 7.3%.
Cardiovascular pathology and diabetes did not differ from the overall
Portuguese population without HCV infection. However, these two
comorbidities were associated to the presence of insulin resistance in
100% of the cases with more severe liver disease (F3-4). The two
specific comorbidities associated to the HCV infection were depression and fatigue. Global absolute mortality risk was low (85.2), but
intermediate in men (94.8) and low in female (73.5).
Conclusions: Genotype 1b and IL28B CT polymorphism were
prevalent and the majority of the patients had low viremia. BMI
was high in 55.3% of males and 41.6% of females. Cardiovascular
pathology and diabetes were associated to the presence of insulin
resistance in 100% of the cases with more severe liver disease.
Depression and fatigue were those specific associated to HCV
infection. Global mortality risk was low.
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Real life retreatment of patients failing DAAs in Spain: data from
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Background and Aims: To describe the virological characteristics of
patients failing approved DAA regimens in in the HCVREsp Cohort in
Spain, and how they have being retreated.
Methods: HCVREsp is a prospective multicenter cohort enrolling
HCV infected patients treated with IFN-free DAA regimens at
discretion of the investigators. Population-based sequencing of HCV
NS3, NS5A and NS5B genes was performed. After receiving a
comprehensive resistance interpretation report, the retreatment
regimen was chosen.
Results: HCVREsp includes 7185 patients treated with DAAs across
Spain. Data of 277 failing patients [GT-1a (n = 96), Gt-1b (n = 81), GT3a (n = 60), GT-4a (n = 9), GT-4d (n = 31)] are shown. Patients had
failed SOF/SIM (18.8%), SOF/DCV (18.4%), SOF/LDV (42.2%), or
Paritaprevir/Ombitasvir ± Dasabuvir (15.2%). Patients failing SOF/
SIM developed RASs in NS3 in 74% of the GT1a infected patients
and 52% of the GT1b, being RASs in position 168 the most prevalent.
To date, 28/30 patients failing SOF/SIM have been retreated, all except
one (that was treated with SOF/VEL) with SOF/LDV, 48% adding RBV
and 38.5% for 12 weeks. Almost all the patients failing SOF/DCV
showed NS5A RASs, being Y93H highly prevalent in GT-1b (77.8%)
and GT-3a (75.0%); less patients failing these regimen 16/26 have
been so far retreated (GT3a, 2 with SOF/VEL, 2 SOF/RBV, 1 PR/SOF, 1
SOF/DCV/RBV, 1 SOF-LDV & 1 SOF/SIM/RBV; GT1a, 2 SOF/LDV, 2 SOF/
SIM & 3D-RBV; GT1b, 2 SOF/LDV and 1 3D). Patients treated with SOF/
LDV also showed a high prevalence of Y93H at failure, specially GT-1b
(81.0%), in contrast to GT-3a infected patients (only 11.7% prevalence);
of note, three GT-4 patients failing SOF/LDV harbored S282T. Similarly
to SOF/DCV failures, only 33/54 of SOF/LDV failing patients have been
retreated (GT3, 7 SOF/DCV ± RBV; 1 SOF/LDV/RBV; GTs 1&4, 12 SOF/
SIM, 6 SOF/LDV ± RBV, 2 SOF/DCV ± RBV, 2 2D/RBV, 1 SOF-3D, 1 MK3).
Most patients treated with 2D/3D developed RASs, and 14.2% showed
RASs against the three drugs; almost a half of the patients failing 3D/
2D (7/16) have been retreated (4 SOF/SIM ± RBV, 2 SOF/LDV ± RBV and
1 SOF/SIM/LDV).
Conclusions: Genotype 1a & 1b patients failing DAAs in Spain harbor
a high prevalence of RASs, especially in NS5A. Genotype 3 patients
failing SOF/LDV are less prone to develop NS5A RASs than SOF/DCV
failures. Resistance may help to guide the retreatment option in those
patients who have failed a first line, especially in those difficult to
retreat.
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changes (6/10) with subsequent discontinuation in 1 patient. Dose
changes of amber LLDs were single dose reductions of statins which
mostly (5/7) occurred prior to or on day 1 of SMV therapy with 1
subsequent discontinuation. SMV treatment was generally well
tolerated with very low rates of discontinuations. No relevant
differences in the frequency of AEs and SAEs at least possibly
related to SMV were observed.
Conclusions: In this population with a high prevalence of advanced
liver disease and polypharmacy, co-administration of AHD, AXD, and
LLD with known/potential PK DDIs with SMV did not result in
relevant DDI management needs or an increased risk of SMVassociated AEs.
THU-282
Successful management of drug interactions with ritonavircontaining hepatitis C virus regimens in routine clinical practice
F. Marra1,2, A. Boyle2, R. Fox3, C. Fleming2, E. Reilly2, M. Heydtmann4,
S. Datta5, M. Priest5, S.T. Barclay6. 1Department of Pharmacology,
University of Liverpool, Liverpool; 2Department of Pharmacy;
3
Department of Infectious Disease, Gartnavel General Hospital, Glasgow;
4
Department of Gastroenterology, Royal Alexandria Hospital, Paisley;
5
Department of Gastroenterology, Queen Elizabeth University Hospital;
6
Walton Liver Clinic, Glasgow Royal Infirmary, Glasgow, United Kingdom
E-mail: fmarra@liverpool.ac.uk

Background and Aims: The widespread use of direct acting antivirals
(DAA) for chronic hepatitis C has raised the question of the clinical
relevance of drug-drug interactions (DDI) with frequently prescribed
medications. The aim of this analysis was to investigate the impact of
known or potential pharmacokinetic (PK) interactions between the
hepatitis C virus (HCV) protease inhibitor simeprevir (SMV) and
concomitant medications on DDI management and safety profile.
Methods: We pooled data across 9 prospective clinical studies of SMV
in interferon-free combinations in HCV patients treated for ≥12
weeks (n = 876). Subjects who started antihypertensive (AHD),
anxiolytic (AXD), or lipid-lowering drugs (LLD) prior to SMV
therapy were grouped based on known DDI profiles of the
concomitant drug relative to SMV (Liverpool DDI database, SMV
Summary of Product Characteristics): “green” (no interaction) or
“amber” (known/potential interaction). Safety was investigated
during SMV treatment (12 weeks). Outcomes of co-administration
were assessed during screening and SMV treatment (12 weeks) using
a composite endpoint of discontinuation, interruption, or dose
modification of the concomitant medication.
Results: 409 (47%), 153 (17%), and 96 (11%) subjects were on any AHD,
AXD, or LLD, respectively. Subjects represented a diverse population
(female 34–41%; black/African American 14–27%; cirrhosis 37–49%)
with high numbers of concomitant medications (10+: 22–46%). The
rate of meeting the composite endpoint was generally low. Subjects
on green and amber AHDs had similar outcomes. Numerical
differences were seen between green and amber AXD and LLD
(Table 1). Discontinuations of amber drugs often occurred prior to or
on day 1 of SMV therapy (7/14 amber AHD; 6/15 amber AXD; 3/7
amber LLD). Most amber AHD dose modifications were single

Background and Aims: Ombitasvir/Paritaprevir/ritonavir +/−
Dasabuvir +/− Ribavirin (OBV/PTV/r +/− DSV +/− RBV) is currently
first line therapy for G1 and G4 hepatitis C (HCV) patients in Glasgow.
Although this is an effective, well tolerated regimen, there have been
concerns regarding complex drug-drug interactions (DDIs) due to the
presence of ritonavir, a pharmacokinetic (PK) booster. We aimed to
analyse the incidence and management of DDIs amongst patients
eligible for treatment with this regimen.
Methods: All patients eligible for treatment with OBV/PTV/r +/−
DSV +/− RBV between June 2015 and Sept 2016 were identified from
the pharmacy database. Data was collected on concomitant medications (co-meds), DDIs and their management, and SVR 12. DDIs
were evaluated using the University of Liverpool website (www.
hep-druginteractions.org). For non-listed drugs, PK pathways were
considered and judgement on the significance of the interaction was
made by HCV specialist pharmacists. DDIs were categorised as green
(no interaction), amber (interaction expected) and red (co-administration contraindicated). For any amber or red DDIs, the action taken
was recorded.

Table 1 (abstract: THU-281): Outcomes

DDI population (subjects with
both green AND amber drugs
were counted in both groups)
Composite Endpoint
Permanent stop
Dose change
Dose interruption
Safety population (subjects
with both green AND amber
drugs were counted only in the
amber group)
Subjects with at least one
adverse event at least possibly
related to SMV (AE)
Subjects with Grade 3/4 AEs at
least possibly related to SMV
Subjects with a serious AE at
least possibly related to SMV
Discontinuation of SMV due to
AEs
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Antihypertensives (AHD)

Anxiolytics (AXD)

Lipid-lowering (LLD)

N = 409

N = 153

N = 96

Green AHD n =
357 (87%)
38 (10.6%)
26 (7.3%)
20 (5.6%)
2 (0.6%)

Amber AHD n =
157 (38%)
22 (14.0%)
14 (8.9%)
10 (6.4%)
0

Green AXD n =
32 (21%)
1 (3.1%)
1 (3.1%)
0
0

N = 403

Amber AXD n =
127 (83%)
17 (13.4%)
15 (11.8%)
3 (2.4%)
0

Green LLD n =
42 (44%)
3 (7.1%)
3 (7.1%)
0
0

N = 149

Amber LLD n =
67 (70%)
13 (19.4%)
7 (10.4%)
7 (10.4%)
0
N = 91

Green AHD n =
251 (62%)

Amber AHD n =
152 (38%)

Green AXD n =
26 (17%)

Amber AXD n =
123 (83%)

Green LLD n =
27 (30%)

Amber LLD n =
64 (70%)

93 (37.1%)

67 (44.1%)

9 (34.6%)

49 (39.8%)

11 (40.7%)

21 (32.8%)

4 (1.6%)

2 (1.3%)

0

1 (0.8%)

0

0

1 (0.4%)

0

0

0

0

1 (1.6%)

3 (1.2%)

1 (0.7%)

0

0

1 (3.7%)

0
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Results: 224 patients (203 (90.6%) GT1a) were identified, taking 958
co-meds (median 4 (IQR 4), range 0–23). 416 (43.4%) of medications
had a potential DDI affecting 187 (83.5%) patients. Of these 381
(91.6%) DDIs were amber and only 35 (8.1%) were red. 66 (29.5%)
patients were on ≥3 interacting drugs.
Despite the high prevalence of co-meds with DDIs, only 15 (6.7%)
patients required a change in regimen to Sofosbuvir/Ledipasvir. For
the remaining 209 patients who were treated with OBV/PTV/r +/−
DSV +/− RBV, there were 388 DDIs. These were managed predominantly by clinical monitoring (284 (73.2%)). In more significant DDIs,
co-med was stopped/switched in 51 cases (12.7%), the dose changed
in 40 (9.9%) and the administration time altered in 13 (3.2%). To date
53/56 (94.6%) patients completed treatment and achieved SVR. Full
SVR data will be presented including breakdown of drugs stopped/
switched or dose changed by pharmacists.
Conclusions: Over 80% of patients were on a co-med with potential
DDIs to OBV/PTV/r +/− DSV +/− RBV. Despite this, the large majority of
patients were able to continue with these regimens with appropriate
DDI management, most commonly clinical monitoring. Only a small
percentage of patients were on co-meds that precluded them
completely from having a ritonavir-containing HCV regimen. Early
SVR rates are comparable to registration studies.
THU-283
Changes in liver stiffness assessment in chronic hepatitis C
patients treated with direct-acting antivirals: monocentric
experience between 2015 and 2016
F. Barbaro1, S. Cavinato1, E.M. Erne1, S. Zuin1, A. Cattelan1. 1Malattie
Infettive, Azienda Ospedaliera Universitaria, Padova, Italy
E-mail: francesco.barbaro@libero.it
Background and Aims: Chronic hepatitis C (CHC) remains a major
cause of liver-associated mortality due to decompensated cirrhosis
and risk of hepatocell carcinoma development, especially in HIVHCV-coinfected patients. The approval of directly acting antivirals
(DAAs)-based regimens now ensures HCV eradication in up to 90–
95% of CHC patients, with expected subsequent liver fibrosis
improvement. Long-term effects on histologic liver improvement
after DAAs treatment are still under examination. The aim of this
analysis was to evaluate changes of liver stiffness (LS) measurement
in CHC o HIV-HCV-patients treated with different DAAs regimens in a
“real life” setting.
Methods: Between march 2015 and may 2016 80 consecutive CHC
patients treated with DAAs at our Infectious Diseases Outpatient Clinic
were included. Baseline characteristics, safety data, on treatment
HCV-RNA at week 2, week 4, week 8 and monthly thereafter and
sustained virological response at 12 and 24 weeks (SVR12 and SVR24)
after end of treatment (EOT) were assessed. Non invasive LS
measurement with transient elastography (TE) was performed using
a FibroScan instrument (Echosens, France) in all patients at baseline
(BL) and 12, 24 and 48 weeks after EOT when possible.
Results: The median age of the patients was 54 years (range 28–72),
44 (55%) were males, 27 (34%) were HIV-HCV-positive and, according
to Child-Pugh score assessment and LS measurement, 48 patients
(60%) had compensated cirrhosis. All the patients achieved SVR12
and SVR24. In CHC patients the median LS value decreased from
20.5 KPa at BL (53 patients) to 12.5 KPa at SVR12 (49 patients) to
12 KPa at SVR24 (20 patients) with a further unchanged value of
12 KPa at SVR48 (5 patients). In 27 HIV-HCV-patients the median LS
value decreased from 11.4 KPa at BL to 8.9 KPa at SVR12.
Conclusions: In our cohort of CHC and HIV-HCV-patients a
remarkable decrease in LS measurement with non invasive TE
assessment after successful treatment with DAAs was observed,
especially in cirrhotic patients. In accordance with the results of
recent although to date few experiences LS reduction occurred nearly
completely in the first 12–24 weeks after EOT and then remained
almost unchanged or showed only minor decrease during further
follow-up LS assessments. It has to be elucidated with long term

evaluation in a larger cohort of patients if the observed LS
measurement reduction is due to real fibrosis regression or
alternatively to the improvement of chronic liver necroinflammation.
THU-284
Cost-effectiveness of elbasvir-grazoprevir association for treating
hepatitis C virus genotype 1 infection in stage 4–5 chronic kidney
disease patients in France
F. Maunoury1, A. Clément2, E.H. Elbasha3, A. Abergel4, V. Di Martino5,
E. Thervet6, L. Lévy-Bachelot2, I. Durand-Zaleski7. 1Statesia, Le Mans;
2
MSD France, Courbevoie, France; 3MRL, Merck & Co., Inc., North Wales,
United States; 4Hepato-Gastro Enterology Service, University Hospital of
Estaing, Clermont-Ferrand; 5Hepatology Department Head, FrancheComté University and Besançon University hospital, Besançon;
6
HYPPARC Department, Nephrology Service, Paris Descartes University,
Georges Pompidou European Hospital; 7ECEVE, UMR 1123, URC ECO,
Hotel Dieu Hospital, Paris, France
E-mail: franck.maunoury@statesia.com
Background and Aims: Hepatitis C is more common in patients with
renal disease than in general population. The overall prevalence was
7.7% among haemodialysis French patients in 2011. Chronic kidney
disease (CKD) is the main cause of mortality in HCV patients with
cryoglobulinemia; the mortality at 10 years in patients with renal
disease is between 33% and 49%. The aim of this study is to estimate
efficiency of elbasvir-grazoprevir association compared to notreatment in hepatitis C genotype 1 and renal failure stage 4–5
(creatinine clearance <30 ml/min/1.73 m2) patients, including
patients on haemodialysis.
Methods: Both medical and economic criteria were embedded into a
decision-analytic model to support the choice of the best strategy
from an “all payers” perspective. The lifetime model structure was
based on extrapolated results of a multicentre randomized controlled
phase III clinical trial “C-surfer”, a database analysis of the Hepather
French cohort, and the literature. The HCV-CKD model combines
major complications of both CKD and liver diseases. The health states
for CKD are defined following the National Kidney Foundation Kidney
Disease Outcomes Quality Initiative guidelines. To take into account
the increased risk of developing end-stage renal disease (ESRD) or
death from HCV infection among CKD patients, we adjusted the
baseline CKD progression probabilities and other-cause mortality
using hazard rates obtained by comparing progression and mortality
rates among HCV infected with rates among patients without HCV.
Results: Elbasvir-grazoprevir association increases life expectancy
(6.3 years) compared to no-treatment strategy (5.1 years); the total
number of quality-adjusted life years (QALYs) is also higher for the
new antiviral (6.2 versus 3.7 QALYs). The incremental cost-utility ratio
(ICUR) is below €20,000 per QALY, final result will be available when
the French unit price of the new antiviral will be published.
Deterministic sensitivity analysis shows that key drivers are risk of
progression of chronic renal failure in presence of hepatitis C, average
annual cost of a kidney transplant and patient’s mean age.
Conclusions: Lifetime effectiveness results are in favour of elbasvirgrazoprevir association; cost-effectiveness results will be presented
during the EASL Congress.
THU-285
Efficacy and safety of the fixed-dose combination regimen of MK3
[MK-3682/grazoprevir/ruzasvir] with or without ribavirin in noncirrhotic or cirrhotic patients with chronic HCV GT1, 2, 3, 4 or 6
infection (Parts A & B of C-CREST-1 & 2)
E. Lawitz1, E.M. Yoshida2, M. Buti3, J.M. Vierling4, P.L. Almasio5,
S. Bruno6, P.J. Ruane7, T.I. Hassanein8, B. Mullhaupt9, B. Pearlman10,11,
L. Jancoriene12, W. Gao13, H.-C. Huang13, A. Shepherd13,
B. Tannenbaum13, D. Fernsler13, J.J. Li13, A. Grandhi13, H. Liu13, M. Su13,
F. Dutko13, W.W. Yeh13, R. Plank13, B.-Y.T. Nguyen13, J. Wahl13, E. Barr13,
J.R. Butterton13. 1Texas Liver Institute, University of Texas Health Science
Center, San Antonio, TX, United States; 2University of British Columbia,
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Vancouver, BC, Canada; 3Hospital Universitario Valle Hebron, Barcelona,
Spain; 4Baylor College of Medicine, Houston, TX, United States; 5U. O. di
Gastroenterologia, Palermo; 6IRCCS Istituto Clinico Humanitas and
Humanitas University, Rozzano, Italy; 7Ruane Medical and Liver Health
Institute, Los Angeles, CA; 8Southern California GI and Liver Centers,
Coronado, CA, United States; 9University Hospital Zurich, Zurich,
Switzerland; 10Atlanta Medical Center, Atlanta, GA; 11Emory School of
Medicine, Atlanta, GA, United States; 12Vilnius University Hospital
Santariskiu Clinics, Vilnius, Lithuania; 13Merck & Co., Inc., Kenilworth,
NJ, United States
E-mail: frank_dutko@merck.com
Background and Aims: Use of 3 potent pan-genotypic direct-acting
antivirals with non-overlapping resistance profiles could shorten
treatment durations while achieving high sustained virologic
response (SVR) rates. We evaluated the safety and efficacy of a fixed
dose combination (FDC) of MK-3682 (NS5B uridine nucleotide
polymerase inhibitor), grazoprevir (GZR, NS3/4A protease inhibitor),
and ruzasvir (RZR; MK-8408; next-generation NS5A inhibitor) with
or without ribavirin (RBV), in noncirrhotic and cirrhotic GT1-, 2-, 3-,
4- and 6-infected patients.
Methods: 675 HCV-infected patients with (n = 249, 37%) or without
(n = 426, 63%) compensated cirrhosis were treated in 2 randomized,
multicenter, open-label Phase 2 trials: 176 GT1-infected (90 GT1a, 86
GT1b) treatment-naïve (TN) patients; 151 GT2-infected TN patients;
337 GT3-infected TN (n = 189) or interferon-based treatmentexperienced (n = 148) patients. In addition, 7 GT4-infected TN
patients without cirrhosis and 4 GT6-infected patients without
cirrhosis were enrolled. All patients were treated once daily with the
FDC of MK3 [MK-3682 (450 mg)/GZR (100 mg)/RZR (60 mg)], with or
without RBV, for 8, 12, or 16 weeks.
Results: SVR12 results for GT1, 2 and 3 are shown in the Table; no
relapses have been observed to date between follow-up week (FW)
12 and FW24. Baseline resistance-associated substitutions did not
impact efficacy in GT1 patients treated for 8 weeks nor in GT2
patients treated for 12 weeks. There was no impact of prior antiviral
treatment among GT3 patients. Neither cirrhosis status nor the
addition of RBV impacted SVR rates. All 7 GT4 patients at FW4 and all
4 GT6 patients at treatment week 12 have undetectable viral load.
Treatment was generally well tolerated. The most frequent adverse
events (AEs) in >10% of all patients were headache, fatigue and
nausea. No MK3-associated AE required study-medication
discontinuation.
Table: SVR12 (HCV RNA <15 IU/mL) 12 weeks after the end of
treatment) in All Patients who Received at Least One Dose of Study
Drug
SVR12 [% (number who achieved
SVR12/subtotal)]
Treatment Duration of MK3 +/−RBV
Genotype/Sub-type
GT1 Treatment-naive
(total)
GT1a
GT1b
GT2 Treatment-naive
GT3 (total)
GT3 Treatment-naïve
GT3 Treatmentexperienced

8 weeks
95% (84/88)

12 weeks
99% (87/88)

16 weeks
NA

93% (39/42)
98% (45/46)
86% (54/63)
95% (98/103)
95% (70/74)
97% (28/29)

98% (47/48)
100% (40/40)
97% (60/62)
97% (155/159)
97% (98/101)
98% (57/58)

NA
NA
100% (26/26)
96% (72/75)
93% (13/14)
97% (59/61)

Conclusions: The FDC of MK-3682/GZR/RZR for 8 weeks was highly
effective and well-tolerated in GT1a/1b- and GT3-infected, noncirrhotic and cirrhotic patients, as were the 12- and 16-week treatment
durations for GT2- and GT3-infected patients with or without
cirrhosis. The SVR24 rate has remained high in those who have
reached FW24, demonstrating the durability of SVR12. Final SVR24
results for GT1-4 patients and SVR12 for GT6 patients will be
presented.
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Chronic hepatitis C in children in the Russian Federation: a
multicenter study
G.V. Volynets1, T.A. Skvortsova1, A.S. Potapov1, V.N. Panfilova2,
N.V. Rogozina3, A.V. Nikitin1, C. Giaquinto4, C. Thorne5, A. Turkova6.
1
Department of Gastroenterology and Hepatology, Department of
Paediatric Gastroenterology, Federal State Autonomous Institution
“National Scientific and Practical Center of Children’s Health” of the
Ministry of Health of the Russian Federation, Moscow; 2Paediatrics,
Krasnoyarsk State Medical University of the Ministry of Health and
Social Development of the Russian Federation, Krasnoyarsk;
3
Hepatology, Research Institute of Childhood Infections of the Federal
Biomedical Agency, Saint-Petersburg, Russia; 4Department of Women
and Child Health, Padova University, Padova, Italy; 5Centre of Paediatric
Epidemiology and Biostatistics, UCL Institute of Child Health; 6Clinical
Science, Medical Research Council Clinical Trials Unit, University College
London, London, United Kingdom
E-mail: volynec_g@mail.ru
Background and Aims: The burden of paediatric HCV infection in
Europe is not well described. Our aim was to provide a detailed
characterization of children with chronic HCV in 3 paediatric
hepatology centres in the Russian Federation.
Methods: A multi-site cross-sectional study of children and adolescents aged <19 years with chronic HCV infection followed-up in 3
centres in Russia (Moscow, St Petersburg, Krasnoyarsk) was conducted in November 2014 to July 2015.
Treated children (N = 203)
Treatment
PeglFN alfa-2b and ribavirin
IFN alfa-2b plus ribaviririn
IFN alfa-2a plus ribavirin
PeglFN alfa-2b only
IfN alfa-2a only
IFN alfa-2b only
Other
Reasons for treatment
Liver fibrosis (based on biopsy or TE)
Persistently elevated transaminases with no fibrosis
Family decision to treat
Other
Premature discontinuation of treatment
Reasons for premature discontinuation
Inadequate response
Drug reactions
Family decision
Side effects (>1 may be reported per child)
None
Flu-like symptoms
Local reaction at injection site
Neutropenia
Anaemia
Poor weight gain/weight loss
Hair loss
Depression/anxiety

N (%)
112 (55)
12 (6)
2
2
31 (15)
28 (14)
16 (9)
61 (30)
58 (29)
77 (38)
7
39 (19)
29
6
4
14 (7)
184 (91)
114 (56)
57 (28)
46 (23)
40 (20)
39 (19)
31 (15)

Results: The 301 children (48% female) had a median age of 10.6 years
(IQR, 7.2, 14.6); most (281, 93%) were of white ethnicity. Most children
were vertically infected (194, 64%); other routes were contaminated
blood products (38,13%), nosocomial infection (31, 10%), injecting
drug use (1), and unknown (37, 12%). Median age at HCV diagnosis
was 3.1 years (IQR, 1.1, 15.1). Six children were HIV-co-infected; 1
child was HBsAg positive. Genotypes were 1a: 10 (3%); 1b: 155 (51%);
3: 111 (37%); unknown: 10 (3%). Elevated ALT and AST (>40 IU/L) were
present in 82 (27%) and 88 (29%) respectively at the last visit. 89 (30%)
children had liver biopsies evaluated by Knodell or METAVIR scoring
systems. Fibrosis stage was significantly associated with inflammation ( p < 0.01) but not with age, genotype, mode of infection, or
duration of infection (among vertically infected). Of 223 children
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with transient elastography (TE) results, 188 (84%) had no (<5.8 kPa),
28 (13%) minimal (5.8–7.1 kPa), 6 (3%) moderate (7.2–9.4 kPa) and 1
severe fibrosis (9.5–12.5 kPa). Of 250 children with fibrosis assessed
by TE and/or biopsy, 41 (16%) had significant fibrosis (>7.2 kPa/F2).
Based on ultrasound scans, 19/170 (6%) children had steatosis and 19
(6%) had signs of portal hypertension. Overall, 67% of children (n =
203) had been treated or were on treatment (Table). Of those with
HCV results 24 weeks post treatment discontinuation, 55% (101/182)
had SVR24; in those treated with PeglFN/ribavirin, 66% (69/104) had
SVR24 (35 with GT1 and 34 with GT3).
Conclusions: The described paediatric chronic HCV cohorts in Russia
have considerable proportions of treatment experienced children
(67%) and children with significant fibrosis (16%). With currently
licensed treatment, the rate of side effects was substantial, although
the reaction to drugs led to treatment discontinuation only in few
children. The study highlights the need to treat children early to
prevent progression of liver disease with more effective and better
tolerated treatment.

Viral Hepatitis: Immunological
aspects
THU-287
Apico-basal polarity in epithelial cell morphogenesis and liver
pathogenesis
O. Hamze-Komaiha1,2, M. El Harake1,2, N. Benzoubir1,2, A. Awad1,2,
M. Mercey3, H. Lerat3, D. Samuel1,2,4, A. Gassama1,2. 1INSERM U1193,
Univ Paris-Sud, Université Paris-Saclay; 2U1193, Inserm, Villejuif; 3U955,
Inserm Université Paris-Est, Créteil; 4Centre Hépato-Biliaire, APHP
Hopital Paul Brousse, Villejuif, France
E-mail: ama.gassama@inserm.fr
Background and Aims: The liver consists of various cell types,
including hepatocytes and cholangiocytes that are polarized epithelial cells, endothelial cells, stellate cells, and Kupffer cells.
Hepatocytes, the most abundant cell type in the liver, display a
polarity characterized by multiple apical surfaces, organized into bile
canaliculi with a complex three-dimensional organization to collect
and transport bile. This specific organization is dependent of
hepatocytes polarity and is fundamental for the liver to maintain
its architecture and multiple functions.
Apico-basal polarity is a multiple levels program that drives
symmetry breaking. The signallings from cell to cell contacts and
cell adhesion to the extracellular matrix (ECM) are critical for
establishment of epithelial cell polarity. Phosphoinositides are key
mediators of intracellular signalling and we have made important
contribution to demonstrate that changes in phosphoinositides
spatio-temporal distribution are required for epithelial cell
polarization.
Aims: Understanding the mechanisms that govern establishment
and maintain of cell polarity in liver. – Studying the consequence of
the loss of apico-basal polarity for the cell-microenvironment
organization and the intracellular accumulation of lipid droplets in
hepatocytes.
Methods: Cell lines: Human hepatocarcinoma cell lines (Huh7),
primary hepatocytes from mouse liver. Madin Darby Canine Kidney
(MDCK) cells were also used as a model system for apico-basal
polarization. Cells were grown using 3D culture system, mainly in
matrigel, stained and analyzed by confocal microscopy.
Results: Our results show that Huh7 cells were able to polarized
when grown on matrigel for 4 days, however better polarization
features were obtained using primary hepatocytes isolated from
mouse liver. The cells formed spherical structures containing
canaliculi which become more visible after 8 days of culture.

Studies using primary hepatocytes from the liver of transgenic mice
expressing the full genome of Hepatitis C virus, revealed the crucial
role of cell polarization status on ECM and accumulation of lipid
droplets. Furthermore these studies have demonstrated the role of
phosphoinositde signalling in the apico-basal polarization process of
hepatocytes.
Conclusions: The 3D culture system in matrigel provides a powerful
model to study liver function in more physiological conditions.
Studies of lipid droplets and ECM features revealed that apico-basal
polarity represents a gatekeeper from several liver diseases.
THU-288
Neutralizing activity of non-polyreactive monoclonal antibodies
directed against the Hepatitis C virus E2 glycoprotein isolated
from patients with spontaneous resolution
A. Olbrich1, C. Colpitts2, H. Wardemann3, S. Böhm4, B. Michling1,
T.F. Baumert2, T. Berg1, J. Benckert1. 1Department for
Gastroenterology, Section Hepatology, University Hospital Leipzig,
Leipzig, Germany; 2Inserm U1110 Institute of Viral and Liver Disease,
University of Strasbourg, Strasbourg, France; 3B Cell Immunology,
Deutsches Krebsforschungszentrum, Heidelberg; 4Max von
Pettenkofer-Institut, Ludwig-Maximilians-University of Munich,
Munich, Germany
E-mail: anne.olbrich@medizin.uni-leipzig.de
Background and Aims: Spontaneous viral clearance occurs only in a
minority of individuals acutely infected with the Hepatitis C virus
(HCV). For the successful control of the viral replication the humoral
response is essential. Protective anti-HCV antibodies are able to
prevent the entry of the virus into its target cells, the hepatocytes;
however, it is still unknown whether differences in antibody
repertoire mediate the ability to spontaneously overcome the
infection. It was therefore aimed to characterize differences in
antibody response to HCV in patients with spontaneous viral
resolution and chronically infected individuals that were infected in
a single-source-outbreak by an identical HCV-strain.
Methods: E2-specific IgG+ memory B cells were isolated from
peripheral blood from patients with chronic hepatitis C and patients
with spontaneous viral clearance. The B cell receptor on the surface of
the cells, representing the antigen specificity, was used to isolate
single E2-specific cells by fluorescence assisted cell sorting (FACS).
A RT-PCR based approach was applied to monoclonally express
antibodies from single B cells in vitro. Afterwards the immunoglobulins were expressed in HEK293T cells. The ability of the antibodies to
neutralize HCV in vitro was tested in HCVpp and HCVcc assays.
Polyreactivity was analyzed with an ELISA approach using a panel of
defined antigens.
Results: Sequence analysis of the amplified antibody chains showed
higher numbers of somatic hypermutations as sign of affinity
maturation as well as a biased VH repertoire in patients with
spontaneous viral recovery. Moreover, clonally expanded sequences
were identified. Two of the expressed antibodies tested with the
HCVpp system showed broadly neutralizing activity that was
confirmed in HCVcc assays. We have previously shown that these
two antibodies were not polyreactive and therefore specific. Both
shared the same VH usage, showed a high number of positively
charged amino acids in their heavy chain CDR3 regions and featured a
kappa light chain.
Conclusions: Strongly expanded B memory cell clones with biased
and therefore preferred VH rearrangements dominate the memory
compartment in patients after spontaneous clearance from HCV.
Neutralizing activity was shown in a fraction of the expressed
antibodies. Further analyses of the specific neutralizing antibodies
will provide insights to preferentially covered binding sites and may
open new opportunities to the understanding of HCV clearance,
antibody-based treatments and vaccines.
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Infectious hepatitis C virus particle assembly is inhibited by
paritaprevir and ombitasvir
T. Benzine1, D.R. Mcgivern1. 1Department of Medicine, University of
North Carolina, Chapel Hill, United States
E-mail: mcgivern@med.unc.edu
Background and Aims: Combinations of direct-acting antivirals
(DAA) are highly effective for treatment of chronic hepatitis C virus
(HCV) infection, in part, due to targeting of different viral nonstructural proteins to block viral RNA replication. However, most if
not all HCV non-structural proteins are multifunctional, acting at
several different stages of the virus life cycle in addition to viral RNA
replication. The activity of DAAs against HCV assembly and infectious
virus production is not well studied. The aim of this study was to
characterize the impact of different classes of DAA used in Viekira-Pak
on infectious particle assembly at very early times after addition of
inhibitor to hepatitis C virus (HCV) – infected cell cultures.
Methods: Huh7 human hepatoma cells infected with cell culture
infectious genotype 1a hepatitis C virus H77D were used for studies
of virus assembly. Cells were either mock-treated or treated with
paritaprevir, ombitasvir or dasabuvir at 10x the EC90 concentrations
for 6 hours. Cell lysates were subjected to rate zonal centrifugation
and fractions were analyzed by qRT-PCR (to monitor HCV genomic
RNA) and by focus forming unit assay (to monitor intracellular
infectious virus particle assembly).
Results: At very early time points after addition of inhibitors, there is
little reduction of intracellular viral RNA abundance and thus,
changes in intracellular infectious virus reflect a direct impact of
inhibitor on virus assembly. To study virus assembly, we analyzed the
sedimentation profile of viral RNA and intracellular infectious virus
present in lysates of H77D-infected cells that were mock-treated or
treated with different classes of DAA.
At 6 hours after drug addition, ombitasvir reduced intracellular
infectious virus assembly by approximately 90%, prior to detectable
reductions in viral RNA. Paritaprevir was also able to block virus
assembly by approximately 90% by 6 hours but this was accompanied
by a decrease in intracellular HCV RNA. Dasabuvir treatment did not
cause a decrease in intracellular virus levels at either time point.
Conclusions: The NS5A inhibitor ombitasvir and the NS3/4A protease
inhibitor paritaprevir are both capable of blocking hepatitis C virion
assembly as early as 6 hours after their addition to infected cell
cultures. The non-nuc NS5B inhibitor dasabuvir has no effect on virus
assembly at these early time points and acts primarily to block viral
RNA synthesis.
THU-290
Hepatitis C virus early kinetics and resistance-associated
substitution dynamics during antiviral therapy with direct-acting
antivirals
E.P. Mas1, N. Caro-Pérez1, J. Gregori2,3, P. González1, C. Bartres1,
M.E. Soria2, C. Perales2, S. Lens1, Z. Mariño1, G. Koutsoudakis1, J. Quer2,
X. Forns1, S. Pérez-del-Pulgar1. 1Liver Unit, Clínic Hospital, IDIBAPS and
CIBEREHD; 2Liver Unit, Vall d’Hebron Research Institut-Vall d’Hebron
Universitary Hospital, CIBEREHD; 3Roche Diagnostics S.L., Barcelona,
Spain
E-mail: perpinan@clinic.cat
Background and Aims: The emergence of resistance-associated
substitutions (RAS) can compromise efficacy of direct-acting antivirals (DAAs). Most RAS are detected at baseline and at the time of
virological failure. Little is known, however, about RAS selection at
early points during treatment. The aim of this study was to analyze
the potential emergence of RAS immediately after the initiation of
DAA therapy.
Methods: Seventy-one patients treated with different DAA regimens
were included in the study. Serum samples were collected at baseline,
during therapy (hours 4, 8 and 12; days 1–6; weeks 1–10) and followup. HCV-RNA levels were determined by qPCR and RAS in NS3, NS5A
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and NS5B were detected via ultra-deep pyrosequencing (454 GSJunior, Roche).
Results: Of the 71 enrolled-patients, 63 (89%) achieved a sustained
virological response, 7 (10%) relapsed, and 1 (1%) experienced a
breakthrough. Antiviral therapy in the 8 non-responder patients was
PegIFN/SOF/RBV (n = 2, GT4a and GT1b), SOF/SMV/RBV (n = 4, 3 GT1b
and 1 GT1a), DCV/SMV/RBV (n = 1, GT1b) and DCV/SOF (n = 1, GT3a).
Overall, a rapid decline of HCV viral load was observed 48 h after
therapy initiation (median decrease 2.48 Log IU/mL, range 0.34–
4.32). All non-responder patients, except one, showed RAS either at
baseline or relapse. At baseline, NS5B RAS L159F, together with the
fitness-associated substitution C316N, was detected in 3/5 GT1infected patients treated with SOF-regimen, and NS5A RAS Y93H in
the GT1b patient treated with DCV/SMV/RBV. These substitutions
persisted at high frequency (>99%) throughout treatment and
reappeared at relapse. In some cases, substitutions S122G (NS3),
V170A (NS3) and V321A (NS5B) were detected at low frequency
(0.35–26%) during the first 72 h but were not selected afterwards. At
relapse, the RAS L31V (NS5A), Q80R (NS3), D168E/V (NS3) and R155K
(NS3) were identified at high frequency (n = 4). Nevertheless, none of
these substitutions were observed at baseline or during the first
hours of treatment, before viral load became undetectable.
Conclusions: During DAA treatment, early selection of RAS was not
observed. This suggests that selection may occur at later stages when
HCV-RNA is undetectable but there is minimal HCV replication in
hepatocytes. However, we cannot exclude that RAS selection takes
place during the first hours of treatment, when HCV-RNA is still
detectable, but RAS are present at proportions below the sensitivity
limit of massive sequencing.
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DC-SIGN polymorphisms associate with sexual hepatitis C virus
transmission and DC-SIGN m-RNA expression levels
G.S. Steba1, S.M. Koekkoek1, J.W. Vanhommerig1,2, K. Brinkman3,
J.T.M. van der Meer4, M. Prins2, W.A. Paxton5, R. Molenkamp1,
J. Schinkel1. 1Medical Microbiology, Academical Medical Center;
2
Infectious Diseases, Public Health Service of Amsterdam; 3Internal
Medicine, Onze Lieve Vrouwe Gasthuis; 4Internal Medicine, Academical
Medical Center, Amsterdam, The Netherlands; 5Clinical Infection,
Microbiology and Immunology Institute of Infection and Global Health,
University of Liverpool, Liverpool, United Kingdom
E-mail: g.s.steba@amc.uva.nl
Background and Aims: Among IDU, approximately 10–20% of HCV
multiple exposed individuals remain uninfected, whilst the remainder become infected, suggesting host genetics may influence HCV
susceptibility. The C-type lectins DC-SIGN and L-SIGN have been
reported to capture and transfer HCV to hepatocytes and play a role in
viral transmission. Aim of this study was to determine whether single
nucleotide polymorphisms (SNPs) in DC- and L-SIGN genes are
associated with protection against HCV infection.
Methods: Multiple exposed uninfected cases (MEU) and infected
controls (MEI) were selected from two observational cohorts. From
the MSM observational study of acute infection with HCV (MOSAIC
cohort), 30 HIV-1 infected MEU cases and 32 HIV-1 infected MEI
controls were selected based on reported high risk sexual risk
behavior. From the Amsterdam Cohorts Studies (ACS) IDU cohort, 40
MEU cases and 22 MEI controls were selected who injected drugs for
≥2 years. Four DC-SIGN promoter polymorphisms (rs2287886,
rs735240, rs735239, rs4804803) and two L-SIGN polymorphisms
(rs2277998 and the repeat polymorphism in exon 4) were genotyped
by PCR and frequencies were compared between MEU and MEI.
To study the functional effect of these polymorphisms, monocytes
were isolated from buffy coats from different subjects and were
stimulated with IL4 and GM-CSF for differentiation into monocyte
derived dendritic cells (moDCs). Immature moDCs were lysed and
DNA and RNA was isolated. DC-SIGN genotypes and expression levels
were determined by sequencing and QPCR.

Journal of Hepatology 2017 vol. 66 | S95–S332

POSTER PRESENTATIONS
Results: In the MSM cohort, but not in the IDU cohort, for three out of
four DC-SIGN SNPs an association with HCV infection was observed:
rs2287886 GG, rs735240 AA and rs735239 GG genotypes were
associated with protection against HCV acquisition (univariate OR:
2.88 p = 0.045, OR: 4.40 p = 0.009 and OR: 4.28 p = 0.027, respectively). Preliminary analysis indicates that the DC-SIGN genotypes
correlate with expression levels of DC-SIGN on moDCs.
Conclusions: Polymorphisms in the DC-SIGN promoter associate
with HCV acquisition through sexual but not parenteral transmission.
As our preliminary data suggest that the SNPs affect DC-SIGN
expression levels, collectively, this suggest that DC-SIGN on dendritic
cells plays a role in sexual transmission of HCV, as has been reported
for HIV.
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Molecular mechanisms of fitness compensation in drug
resistance-associated NS3 protease variants in hepatitis C
G. Dultz1, T. Shimakami2, I. Antes3, S. Zeuzem1, C. Lange1, R. Tampé4,
C. Welsch1. 1Department of Medicine 1, Goethe University Hospital,
Frankfurt/Main, Germany; 2Department of Gastroenterology, Kanazawa
University Hospital, Kanazawa, Japan; 3Center for Integrated Protein
Science (CIPSM), Technische Universität München (TUM), München;
4
Insititute of Biochemistry, Biocenter of the Goethe-University, Frankfurt/
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Background and Aims: Although RNA viruses show high potential
for selection of variants with optimized fitness, molecular evolution
and adaptation underlies multiple protein structural and functional
constraints. Our study aimed to characterize key processes of viral
variant selection under drug pressure by analyzing hepatitis C virus
(HCV) NS3 protease resistance associated variants in distinct genomic
backgrounds.
Methods: The impact of the NS3 genomic background on RNA
replication capacity, virus yield, EC50 and variant selection under
drug pressure was assessed using different cell culture models of HCV
infection (HCVcc). NS3/4A protease variants harboring D168 variants
with or without Q41R were expressed in E. coli. The purified protein
was used for FRET-based cleavage and thermal shift assays to study
enzyme kinetics and protein stability. Molecular dynamics (MD)
simulations were applied to characterize molecular mechanisms
related to fitness compensation.
Results: Replication capacity of D168 variants was impaired
compared to wild type but compensated by a Q41R second-site
mutation. No negative impact on virion assembly, infectivity or drug
resistance due to the second-site mutation Q41R was observed.
Under drug pressure with simeprevir, direct evolution of the virus in
HCVcc revealed distinct patterns of resistance mutations depending
on the presence or absence of Q41R. Whereas D168A mutants were
exclusively selected as resistant variants from a Q41R-harboring
backbone, R155K was primarily selected from the wild-type protease
backbone. Our findings from infectious cell culture are likely related
to the higher enzyme turn-over rate that we found for the natural
protease substrate and D168A mutants in a Q41R-harboring
backbone, whereas assessment of protein melting temperatures
showed no differences in protein fold related to Q41R. MD
simulations revealed the activity of the NS3 protease towards its
natural substrates depending on the balance between reactive site
stability and substrate binding. Both aspects are direct consequences
of an extended hydrogen bond network around the protease active
site that constraints molecular adaptation in NS3.
Conclusions: Second-site mutations in the NS3 protease can
optimize replication fitness in drug resistance mutations by rescue
of enzymatic activity and increase in substrate turnover. Thereby an
extended hydrogen bond network around the protease active site
constraints molecular adaptation.
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HCV promotes epithelial-mesenchymal transition through
Suv20h2 targeting
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Background and Aims: Efficient antivirals for chronic HCV infection,
such as sofosbuvir, are used to prevent liver carcinogenesis.
Surprisingly, completely cured cases could not guarantee the
avoidance of liver cancer development, particularly cases with late
stages of liver fibrosis. Development of HCC occurs due to
contribution of viral and host factors, although underlying genetic
and epigenetic mechanisms have not been fully understood. The loss
of histone H4 lysine20 trimethylation (H4K20me3) is associated with
multiple cancers, but the role of this epigenetic marker in HCC is
unclear. EMT is a well-characterized process whereby epithelial cells
lose their epithelial characteristics and acquire a mesenchymal
phenotype contributing to carcinogenesis. Loss of E-cadherin (CDH1) is frequently observed in cancer and notably contributes to tumor
progression by increasing proliferation and invasion. The goal of the
present study was to elucidate the role of H4K20me3 in CDH-1
expression mediated by HCV infection.
Methods: Global levels of H4K20me3 were evaluated in HCV
infection and after core protein expression in Huh7.5 cells. The
abundance of K20 methylation in CDH-1 promoter was also
evaluated by chromatin immunoprecipitation assays (ChIPs) after
HCV infection. Expression of CDH-1 and the Suv4-20h1/2 methyltransferases were analyzed by quantitative reverse transcription-PCR
after HCV infected and core expressing cells. We also examined the
effect of overexpression of the histone H4K20 methyltransferase
Suv4-20h2 on HCV-mediated CDH-1 transcription levels, Huh7.5
cells proliferation and invasiveness.
Results: H4K20me3 was clearly reduced in HCV infected and core
expressing Huh7.5 cells. Suv4-20h2 mRNA and protein levels were also
decreased in HCV infected cells. HCV infection and core expression in
Huh7.5 cells reduced CDH-1 transcriptional activity, but the overexpression of Suv4-20h2 reversed this effect. However, Suv4-20h2
expressing Huh7.5 cells treated with 5-Aza-2´doxycytidine and
trichostatin A inhibitors of DNA methylation and Histone deacetylases
respectively restored core repression effect in CDH-1 expression.
Conclusions: The reversal of deregulated epigenetic changes is a
potential strategy for the treatment of HCC. Our findings indicate an
important role of histone H4 modifications in EMT process mediated
by HCV infection and highlight H4K20me3 as candidate biomarker
for early detection of and therapeutic approaches to liver cancer.
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Allelic variantes of Aurora B kinase gene can be related with
fibrosis progression in chronic hepatitis C
I. Francisco-Recuero1,2,3, A.I. Gil1,3, A. Madejón1,3,
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Background and Aims: Previous studies have shown that hepatitis
C virus (HCV) induces epigenetic changes through interaction
with Aurora B kinase (AURKB). These epigenetic effects correlate
with the inhibition of the inflammatory pathway genes [1]. Our aim
was to analyze the genetic variation of AURKB and to determine its
potential clinical value as prognostic marker of liver fibrosis
progression (LFP).
Methods: We included 348 patients with chronic hepatitis C (CHC):
26.7% F0-F1 (93/348); 33.6% F2 (117/348), 15.2% F3 (53/348) and
24.4% F4 (85/348). The clinical features were: gender (M/F): 182/166;
age (mean ± SD): 58.55 ± 11.9; HCV genotype: 1a: 62 (17.8%), 1b: 154
(44.3%), 2: 1 (0.3%), 3: 27 (7.8%), 4: 18 (5.2%), 5: 1 (0.3%), and
undetermined: 85 (24.4%). We analyzed by bulk sequencing the
frequency of SNPs in the rs2241909 and rs1059476 positions of
AURKB gene. Allelic distribution was compared between noncirrhotic (F0–F3) vs cirrhotic (F4) patients and also between low
(F0–F2) vs high grade (F3–F4) of fibrosis.
Results: Significant differences were observed in the distribution of
alelles C/T in both rs2241909 and rs1059476 positions. The rate of
heterozygosis in rs2241909 was significant lower in non-cirrhotic vs
cirrhotic patients [110/257 (42.8%) vs 44/80 (55.2%); p = 0.037]. On
the other hand, the proportion of heterozygosis in rs1059476 was
significantly lower in non-cirrhotic than in cirrhotic patients in a
global analysis [56/257 (21.8%) vs 26/80 (32.5%); p = 0.038] and also
when we compared low vs high fibrosis [42/206 (20.4%) vs 40/131
(32.1%); p = 0.024]. Furthermore, the presence of allele T was
significantly higher in high vs low fibrosis [45/131 (34.4%) vs 47/
206 (22.8%); p = 0.015]. No correlation between HCV-genotype or
subtype and LFP was found. In vitro analysis comparing the presence
of alleles C or T in rs1059476 showed that kinase activity and
interaction with the viral protein core were significantly lower with
allele T. These differences could explain a worse prognosis in presence
of T allele associated to higher fibrosis stage and cirrhosis.
Conclusions: These results suggest that both alleles C at rs1059476
and T at rs2241909 positions of AURKB can have a protective effect in
LFP in CHC patients, and confirm the important role of the HCV
induced epigenetic modification in the progression of liver disease.
The combined analysis of SNPs from different genes implicated in the
HCV control of epigenetic marks could have clinical value as
prognostic marker of LFP.
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Background and Aims: While many pathways of HCV-host interactions have been characterized in detail, a systematic understanding of
how HCV establishes infection and causes disease is still only partially
understood. To address this question, we probed the functional
genomic architecture of persistent HCV infection within the host cell
over time.
Methods: Using re-differentiated hepatocyte-like Huh7.5.1 cells
infected with purified HCVcc, we performed bulk and single cell
RNA sequencing, proteomics and metabolomics, and we studied the
kinetics of 21,950 mRNAs and 8,297 proteins (7,537 uniquely mapped
overlapping genes) using integrative functional genomic analyses.
Specifically, we enhanced advanced computational approaches for
the integrated analysis of these profiles with known functional
categories (MSigDB), protein-protein interaction networks (BioPlex),
and genetic perturbation studies (LINCS).
Results: Our analyses identified genes in major known functional
categories being altered by HCV infection. Among others we revealed
a marked and significant modulation of gene sets for metabolism and
hepatocarcinogenesis. Alteration of glucose-, bile acid- and lipid
metabolism was accompanied by a Warburg-like shift in metabolism.
An elevated oncogenic pressure was evident by markedly impaired
G2/M checkpoint regulation, DNA repair and alterations of chromatin
remodeling, factors of epithelial to mesenchymal transition and
telomere homeostasis. Moreover, distinct differences between
transcriptome and proteome emphasize the relevance of pre- and
posttranslational regulatory mechanisms modulated by HCV
infection.
Conclusions: Our integrative analyses provide a comprehensive and
unique atlas of the cellular processes manipulated and triggered by
HCV infection. These analyses contribute to uncover how HCV
perturbs host cell circuits to enable viral persistence and drives
chronic liver disease and hepatocarcinogenesis. Our spatiotemporal
functional genomics analysis provides a unique opportunity to
discover of novel drivers for virus-induced liver disease including
metabolic disorders and cancer.
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Hepatocyte single cell sequencing to identify transcript
modulation by hepatitis C virus
J.D. Debes1, C. Reilly2, G. van Oord3, P.R. Bohjanen4, T. vanwolleghem3,
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Background and Aims: Hepatitis C virus (HCV) is an enveloped
single-stranded RNA virus that uses the human gene expression
machinery to facilitate viral replication through mechanisms
that are incompletely understood. HCV infects a partial number
of hepatocytes in each infected individual, and the specific
gene-modulation effects of the virus in each hepatocyte remain
unknown.
Methods: We evaluated transcript-changes in HCV-infected hepatocytes from HCV-infected patients. Two HCV-infected individuals
underwent needle biopsy. Following biopsy, samples were processed
via fluorescence activated cell sorting (FACS) in which staining for
specific antibodies allowed us to gate different cells types and isolate
single hepatocytes as well as clusters of hepatocytes in a single well.
These hepatocytes (both individual and clusters) underwent RNA
extraction and cDNA formation and were subjected to RNASeq
analysis using Illumina platform.
Results: We were able to analyze 11 samples from the 2 patients,
comprised of single hepatocytes as well as hepatocyte clusters. Each
sample revealed a number of transcripts that varied from 61 to 15525.
All samples matched positive for albumin ( present only in hepatocytes) and several transcripts were related to immune responses
(FoxP1, B2M, HSP90AB1) as well as cell proliferation (APOA1, NASP).
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Samples were mapped to the HCV genome to identify hepatocytes
infected with HCV. We found 9 samples that mapped the HCV
genome and 2 that did not. Interestingly, several transcripts related to
cancer development, such as GSTP1, VISP and KEAP1 were only
present in the HCV-infected hepatocytes.
Conclusions: We successfully identified a method to isolate single
hepatocytes and address transcript modulation via RNASeq. This
approach will provide invaluable information about HCV infection as
well as cancer-related mechanisms and could help identify patients
at risk for liver cancer following treatment for HCV.
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Multiple ascending dose study of seraprevir potassium, a
nonstructural protein 3/4A replication complex inhibitor, in
patients infected with hepatitis C virus
Y. Ding1, H. Zhang1, J. Niu1, H. Chen1, Y. Hu1, X. Li1, X. Zhu1, J. Liu1. 1Phase
I Clinical Research Center, The First Hospital of Jilin University,
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Background and Aims: The antiviral activity, resistance profile,
pharmacokinetics (PK), safety, and tolerability of seraprevir potassium, a second generation nonstructural protein 3/4A (NS3/4A)
replication complex inhibitor, were evaluated in a double-blind,
placebo-controlled, sequential panel, multiple ascending dose study.
Methods: Forty patients with chronic hepatitis C virus (HCV)
infection were randomized to receive a 3.5-day course of seraprevir
potassium (200 mg BID, 400 mgQD, 400 mgBID, 100 mgBID,
200 mgQD) or placebo in a ratio of 3:1 after meal. The antiviral
activity, resistance profile, pharmacokinetics (PK), safety, and
tolerability were assessed in the study.
Results: The mean decline from baseline in HCV RNA were −3.35,
−2.52, −3.32, −3.38, −3.57 log10 IU/mL at 100 mg BID, 200 mg QD,
200 mg BID, 400 mg QD, 400 mg BID with hepatitis c virus genotype
1 patients respectively. the placebo group showed no evidence of
antiviral activity. Some patients experienced viral rebound on or
before last treatment with seraprevir potassium monotherapy. viral
rebound or non-respons were associated with viral variants that had
been previously implicated in resistance development in the in vitro
replicon system. The PK profile was supportive of twice-daily dosing
with median peak plasma concentrations at 2.33–3.5 hours postdose
and mean terminal half-life of 4.29–6.14 hours after last dosage.
Steady state was achieved following 3 days of daily dosing. The
accumulation rate was similar among the diferent groups (1.0–1.18),
which indicates that the accumulation is low. The relationship
between Seraprevir Potassium exposures (AUC and Cmax) and
dosage were not linear and the slopes were 2.3 and 2.24 respectively.
seraprevir potassium was well tolerated in all dose groups, with
adverse events occurring with a similar frequency in seraprevir
potassium – and placebo-treated groups, Such as nausea, vomit and
headache. There were no significant clinically relevant changes in
vital signs, laboratory, or electrocardiogram parameters.
Conclusions: The second generation NS3/4A replication complex
inhibitor, seraprevir potassium is well tolerated and produced a rapid
and substantial decrease in HCV-RNA levels in patients chronically
infected with HCV. On the basis of these results, seraprevir potassium
100 and 200 mg BID, were recommended for further evaluation in
phase II trials.
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Inosine triphosphate pyrophosphatase enhances the effect of
ribavirin on hepatitis C virus cell culture infection
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Background and Aims: Genetic variants of the inosine triphosphate
pyrophosphatase gene (ITPA), resulting in decreased enzymatic
activity of the corresponding enzyme, ITPase, are known to correlate
with a decreased risk of ribavirin-induced anemia, but are also
associated with an increased SVR in patients treated with peginterferon-alpha and ribavirin. As both ITPase and ribavirin are
involved in the nucleotide salvage pathway and reduced risk of
relapse after treatment of hepatitis C, we have investigated the effect
of ITPase activity and ribavirin treatment of HCVcc infection of
hepatocytes.
Methods: Hepatocytes were transfected with ITPA siRNA or negative
control siRNA. The cells were then treated with various concentrations of ribavirin and infected with HCVcc. The cells were analysed for
progeny virus production and viral RNA replication. Intracellular
nucleotide triphosphate levels were measured with high performance liquid chromatography (HPLC). Deep sequencing of the viral
genome was performed to characterize mutations after ITPA siRNA
and ribavirin treatment compared to controls.
Results: siRNA inhibition of ITPA expression together with ribavirin
treatment of cells infected with HCVcc resulted in significantly
reduced virus RNA expression and progeny virus production
compared to negative control siRNA using 100 or 200 μM ribavirin.
HPLC demonstrated GTP depletion in both ITPA or negative control
siRNA transfected cells treated with 100 or 200 μM ribavirin, though
ITPA siRNA transfected cells contained significantly higher amounts
of ribavirin triphosphate (RTP) as compared to negative control siRNA
transfected cells. Deep sequencing of viral RNA from the infected cells
demonstrated an increase in single nucleotide variations in samples
inhibited with ITPA siRNA compared to negative control siRNA using
100 and 200 μM ribavirin treatment, primarily from C-to-U and G-toA, as has previously been demonstrated as ribavirin-induced
mutagenesis.
Conclusions: Reduced expression of ITPA appears to augment the
effect of ribavirin on HCV replication, increased intracellular RTP
levels resulting in increased mutagenesis. These data indicate that
ITPA possibly is able to dephosphorylate RTP to ribavirin monophosphate. This may imply that ribavirin dosing should be tailored also
based on ITPA genotype. Additionally, as ribavirin has anti-viral
activity against many other viruses including hepatitis E virus, ITPA
may be a novel antiviral target in addition to possibly contributing to
innate immunity.
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Identification of glycogen synthase kinase 3 beta as a novel host
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Background and Aims: Hepatitis C virus (HCV) infection is
associated with alterations in host lipid and insulin signaling
cascades, which are partially explained by a dependence of the HCV
life cycle on key molecules of these metabolic pathways. Yet, the role
of glycogen synthase kinase 3 (GSK3), one of the most important
kinases in cellular metabolism and insulin signaling, has not been
investigated in the HCV life cycle.
Methods: The impact of GSK3 on the HCV life cycle was assessed in
human hepatoma cell lines harboring HCV subgenomic genotype
1b replicons or infected with cell-culture-derived HCV genotype 2a
by exposure to synthetic GSK3 inhibitors, GSK3 gene silencing,
overexpression of GSK3 constructs and immunofluorescence
analyses. In addition, the role of GSK3 in the life cycle of hepatitis
E virus (HEV) was investigated to assess virus specificity of the
observed findings.
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Results: Both inhibition of GSK3 function by synthetic inhibitors as
well as silencing of GSK3-beta gene expression resulted in a profound
decrease of HCV replication and infectious particle production,
whereas silencing of the GSK3-alpha isoform had no relevant effect
on the HCV life cycle. Conversely, overexpression of GSK3-beta
resulted in enhanced HCV replication. The pro-viral effect of GSK3beta was mediated by a dependence of microRNA-122 (miR-122) on
intact GSK3-beta signaling. In contrast, GSK3-beta had no effect on
replication of subgenomic HEV replicons.
Conclusions: GSK3-beta is a novel host factor mandatory for HCV
replication by maintaining high levels of hepatic miR-122 expression.
THU-300
Viral load at 15 days after liver transplantation as a good predictor
of fast liver fibrosis progression
M. Llorens1, J. Gregori1,2,3, C. Dopazo4, F. Rodriguez-Frías2,5,6,
D. Garcia-Cehic1,2, M.E. Soria1, C. Perales1,2, S. Bergamo5, G. Ruiz5,
Q. Chen1, L. Ordeig1,2, R. Esteban1,2,5, J.I. Esteban1,2,6, J. Quer1,2,6,
I. Bilbao4,6. 1Liver Unit, Vall d’Hebron Institute of Research (VHIR)Hospital Universitari Vall d’Hebron (HUVH), Barcelona; 2Centro de
Investigación Biomédica en Red de Enfermedades Hepáticas y
Digestivas (CIBERehd), Instituto de Salud Carlos III, Madrid; 3Roche
Diagnostics S.L., Sant Cugat del Valles̀ ; 4Hepatobiliopancreatic Surgery
and Transplant Unit; 5Liver Pathology Unit, Hospital Universitari Vall
d’Hebron (HUVH); 6Universitat Autònoma de Barcelona (UAB),
Barcelona, Spain
E-mail: meritxell.llorens@vhir.org
Background and Aims: The recurrence of Hepatitis C virus (HCV)
infection after a liver transplantation is about 100% and 20–40% of
them develop cirrhosis in a 5 years period. To avoid the fast
progression to cirrhosis, antiviral therapy using direct acting antiviral
(DAA) is required as fast as possible. However, the immunosuppressant state at which they are subjected to avoid liver rejection, and the
clinical instability after the liver transplantation, makes difficult
starting an antiviral therapy the first weeks after the liver
transplantation without any unforeseen complication. The aim of
this study was to evaluate the changes on the quasispecies
complexity after transplantation and to find a predictive index of
fibrosis evolution at one year post liver transplantation in order to
objectively choose the best moment to start the antiviral therapy.
Methods: Baseline and 15th day post liver transplantation samples
of 10 patients were processed in the 454/GS-Junior sequencing
platform and the viral load was measured. Sequences were filtered
using own made software. Samples were compared by phylogenetic
analysis, and the variability was analyzed using several complexity
measures. Single test, principal component analysis and the
adjusted R2 value of each complexity measures was calculated.
The association between viral load and fibrosis degree was carried
out by ANOVA analysis.
Results: Our results suggest that viral bottlenecking is not a
generalized effect after reinfection of the donor liver, homogenization of the viral population after reinfection is not universal and that
complexity measures displayed low adjusted R2 values, which mean
low predictive capacity of liver damage evolution at one year post
transplantation. Interestingly, the viral load increased significantly
between basal and 15th day post liver transplantation samples in
patients with advanced stage of fibrosis measured one year after liver
transplantation.
Conclusions: The clear association between an increase of viral load
at 15th day post liver transplantation and advanced liver disease state
(F3-F4) at one year post liver transplantation suggest that the
difference between viral loads before and after liver transplantation
could be an adequate predictive index of fast liver fibrosis
progression.
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In vitro inhibition of hepatitis C virus with ribavirin is strain
dependent and leads to RNA mutagenesis
N. Mejer1,2,3, A. Galli1,2,3, U. Fahnøe1,2,3, S. Ramirez1,2,3, T. Benfield2,3,
J. Bukh1, 2,3. 1Copenhagen Hepatitis C Program (CO-HEP), Department of
Infectious Diseases and Clinical Research Centre, Hvidovre Hospital and
Department of Immunology and Microbiology, Faculty of Health and
Medical Sciences, University of Copenhagen, Copenhagen, Denmark;
2
Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen; 3Department of Infectious Diseases, Hvidovre Hospital,
Hvidovre, Denmark
E-mail: nmejer@dadlnet.dk
Background and Aims: Ribavirin has been used for decades to treat
viral diseases including hepatitis C virus (HCV). Yet its mechanism(s)
of action has not been well documented. Here we studied HCV
genotype specific sensitivities to ribavirin in vitro and measured
absolute and relative amounts of single nucleotide polymorphisms
(SNPs) in HCV RNA in ribavirin suppressed viruses compared to
controls.
Methods: We tested the effects of ribavirin and its mono- and
triphosphorylated forms on the spread of genotype 1, 2 and 3 strains
of cell culture-adapted HCV in human hepatoma cells (Huh7.5). The
HCV open reading frame was sequenced by next generation
sequencing and absolute- and relative number of SNPs determined
(detection cut-off 0.1%).
Results: In vitro infections with different genotype strains of HCV can
be inhibited in a dose dependent manner by ribavirin (Figure 1). The
observed antiviral effects of ribavirin were most pronounced in
genotype 1a variants. The genotype 1a variant (TNcc) was inhibited in
a dose-dependent manner by all three tested ribavirin forms, but
ribavirin- and ribavirin triphosphate seemed more potent than
ribavirin monophosphate. Long-term ribavirin treatment (concentration: 50 μM or higher) could delay the spread of TNcc up to 14 days
and was associated with an increased absolute number of SNPs per
sample (2–5 fold increased). Specifically more G→A and C→U
transitions (3 times increased) and less A → G and U → C transitions
(5 times decreased) compared to an untreated control was observed.

Conclusions: The antiviral properties of ribavirin depended significantly on the virus with genotype 1a being the most sensitive.
Ribavirin seemed to be more potent in its non- and triphosphorylated
form. Long-term ribavirin treatment on HCV led to increased
numbers of HCV RNA SNPs, especially of G→A and C→U transitions.
THU-302
MIV-802, a uridine nucleotide prodrug, is a more potent inhibitor
of hepatitis C virus genotype 3 replication than sofosbuvir
E. Lana1, E. Brenndörfer1, H. Kylefjord1, A. Eneroth1, P. Pinho1,
Å. Rosenquist1, P. Targett-Adams1, R. Bethell1. 1MEDIVIR AB, Huddinge,
Sweden
E-mail: paul.targett-adams@medivir.com
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Background and Aims: Sofosbuvir (SOF) appears to have inferior
clinical antiviral activity against hepatitis C virus (HCV) genotype (GT)
3 relative to other HCV GTs. MIV-802 is a nucleotide prodrug that
generates a uridine triphosphate (U-TP) metabolite, which is a potent
and selective chain-terminating inhibitor of the HCV NS5B polymerase. Our aim was to characterize the in vitro antiviral activity of MIV802 against HCV GT3.
Methods: Antiviral activity was evaluated using chimeric HCV
replicons encoding NS5B sequences from HCV GTs 1-6, including
resistance mutations conferring to resistance to nucleotides, and
using clinical isolates (GT 1-4). U-TP levels were determined in Huh7
cells following incubation of MIV-802 or SOF for 24 hours at 0.1–
100 μM. The U-TPs of both MIV-802 and SOF were tested against
recombinant HCV GT3a NS5B polymerase.
Results: The antiviral activity of MIV-802 is greater than SOF against
subgenomic HCV replicons encoding the NS5B gene from GTs 1-6. Of
note, MIV-802 was 2.8-fold more active than SOF against the
corresponding GT3a replicon (EC50 values: 47 ± 11 nM and 130 ±
34 nM respectively). The antiviral activity of MIV-802 and SOF were
subsequently evaluated against a panel of 12 chimeric HCV replicons
encoding NS5B sequences from HCV GT3-infected patients. Again,
MIV-802 was consistently more potent than SOF: it had a mean EC50
value of 66 ± 12 nM compared to 145 ± 25 nM for SOF. Huh7 cells
incubated with the same concentrations of MIV-802 or SOF generated
2–3-fold more MIV-802 U-TP than SOF U-TP, which likely contribute
to the improved antiviral activity of MIV-802 relative to SOF. Further,
MIV-802 U-TP is a more potent inhibitor of HCV GT3 NS5B
polymerase in an in vitro biochemical assay than SOF; Ki values for
GT3 NS5B were 0.81 ± 0.14 μM and 1.68 ± 0.26 μM for MIV-802 U-TP
and SOF U-TP respectively. The greater activity of MIV-802 compared
to SOF against wild-type GT3 HCV was maintained against a replicon
encoding GT3 NS5B engineered to contain the nucleotide-resistance
associated substitution S282T with EC50 values of 120 ± 34 nM and
560 ± 240 nM respectively.
Conclusions: MIV-802 has greater antiviral activity than SOF against
HCV GT3 in replicon cells consistent with its higher conversion to the
active metabolite, U-TP, and greater inhibition of the GT3 NS5B
polymerase by the U-TP. These data support its further development
in patients infected with HCV GT3.
THU-303
Systematic review & expert guidance on methods for sequencing
of hepatitis C virus for detection of direct-acting antiviral
resistance
S.R. Bartlett1, J. Grebely1, A.A. Eltahla1, J.D. Reeves2, A. Howe3,
V. Miller4, R.A. Bull1, F. Ceccherini-Silberstein5, M.W. Douglas6,
G.J. Dore1, P. Harrington7, A.R. Lloyd1, B. Jacka1, G.V. Matthews1,
G.P. Wang8, J.-M. Pawlotsky9, J.J. Feld10, J. Schinkel11, F. Garcia12,
J. Lennerstrand13, T.L. Applegate1. 1Kirby Institute, University of New
South Wales, Sydney, Australia; 2Monogram Biosciences, Laboratory
Corporation of America Holdings, South San Francisco, United States;
3
BC Centre for Excellence in HIV/AIDS, St Paul’s Hospital, Vancouver,
Canada; 4Forum for Collaborative HIV Research, University of California
Berkeley, Washington, United States; 5Department of Experimental
Medicine and Surgery, University of Rome Tor Vergata, Rome, Italy; 6Storr
Liver Centre, Westmead Institute for Medical Research, Sydney, Australia;
7
Division of Antiviral Products, Center for Drug Evaluation and Research,
U.S. Food and Drug Administration, Silver Spring; 8Department of
Medicine, University of Florida College of Medicine, Gainesville, United
States; 9National Reference Center for Viral Hepatitis B, C and D, INSERM
U955, Hopital Henri Mondor, Université Paris-Est, Creteil, France;
10
Toronto Western Hospital Liver Centre, University Health Network,
University of Toronto, Toronto, Canada; 11Department of Medical
Microbiology, Academic Medical Center, Amsterdam, Netherlands
Antilles; 12Clinical Microbiology Service, Complejo Hospitalario
Universitario de Granada, Granada, Spain; 13Section of Clinical Virology,
Department of Medical Science, Uppsala University, Uppsala, Sweden
E-mail: sbartlett@kirby.unsw.edu.au

Background and Aims: Increasing global access to Hepatitis C Virus
(HCV) treatment using direct-acting antivirals (DAAs) is creating a
need to better understand the real world impact of DAA resistanceassociated substitutions (RASs), particularly in the context of
treatment failure. Many settings do not have access to RAS testing
and there are no standardised methods or guidelines to facilitate this.
We conducted a systematic review of sequencing protocols utilised
for the detection of HCV RASs. This was done to provide guidance on
appropriate, well validated methods to screen and identify RASs for
clinical and research applications.
Methods: Medline and Scopus databases were searched for publications in English from 2011 onwards that described protocols for
detecting RASs in clinical samples, based on key terms related to
resistance, HCV and sequencing. The PCR primer binding sites were
noted, along with numerous protocol characteristics. Investigators
were also invited to contribute unpublished methods through the
HCV Forum Resistance Working Group.
Results: Of 947 records identified, 94 were included that detected
DAA RASs in clinical samples and we identified 407 primer pairs. We
mapped and analysed 357 HCV amplicons which were either full
length (n = 6) or covered ( partially or fully) Non-Structural (NS) 3 (n =
173), NS5A (n = 98) or NS5B regions (n = 80). A small number were
amplified by template-independent methods (n = 3) and 71% (255/
357) were subjected to population sequencing while 29% (102/357)
were subjected to next generation sequencing. Of primers identified,
94% (335/357) were specific to one genotype (Gt) and 74% (264/357)
were specific to just Gt1. Excluding template-independent methods,
pan-genotypic (suitable for Gt1-6) methods were identified for NS3
(n = 1) and NS5B (n = 1) regions but not NS5A. A library was created of
all primers analysed and candidate protocols identified which may be
used to standardise amplification and sequencing for screening and
detection of RASs.
Conclusions: We describe the first review of primer sets used for
detection of DAA resistance. The development of standardised RAS
sequencing protocols is complicated by high genetic variability,
reflected in the lack of genotype 4–6 protocols, however templateindependent protocols may provide pan-genotypic methods.
Development, validation and sharing of standardised methods for
all genotypes and subtypes is a priority to improve understanding of
the real world impact of RASs, particularly in lower and middle
income countries.
THU-304
Hepatitis C virus-induced MiR-21 activation triggers steatosis and
promotes hepatitis C virus life cycle
S. Clément1, C. Sobolewski2, A. Rojas3, G. Bonifacio2, N. Goossens4,
S. Conzelmann3, D. Gomes3, N. Calo2, F. Negro1,4, M. Foti2. 1Clinical
Pathology, University Hospital; 2Cell Physiology and Metabolism;
3
Pathology and Immunology, Faculty of Medicine, University of Geneva;
4
Gastroenterology and Hepatology, University Hospital, Geneva,
Switzerland
E-mail: Francesco.Negro@hcuge.ch
Background and Aims: Hepatitis C virus (HCV) infection is a leading
cause of chronic liver metabolic disorders and their progression
towards hepatocellular carcinoma (HCC). We previously reported
that post-transcriptional downregulation of the tumor suppressor
PTEN is a key process in virion egress and in steatosis development
driven by the HCV core protein of genotype 3a. As well, we recently
demonstrated that miR-21, a potent oncomiR targeting PTEN, is
involved in hepatic steatosis associated with diet-induced obesity in
mice. In this study, we therefore investigated the potential role of
miR-21 in HCV-induced PTEN downregulation, in HCV core 3ainduced steatosis and in HCV life cycle.
Methods: MiR-21 expression and activity were investigated in Huh-7
cells transduced with lentivector expressing the HCV 3a core protein
or infected with cultured-derived Jc1 HCV. PTEN expression and lipid
droplet accumulation were then examined in Huh-7 cells exposed or
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not to miR-21 inhibitors, or in mouse primary hepatocytes isolated
from either Flox/flox control or miR21 KO mice, following HCV 3a core
protein expression. Viral particle production and HCV replication
were investigated in the setting of cell cultured-derived Jc1 HCV
infection and with the subgenomic replicon pFK_i389LucNS3 in vitro
transcript, respectively.
Results: Infection by cultured-derived Jc1 HCV, but not expression
of the HCV 3a core protein, slightly increased miR-21 expression in
Huh-7 cells. However, in both conditions, miR-21 activity and/or
bioavailability were significantly increased. Consistent with these
observations, PTEN downregulation and lipid accumulation in
cytoplasmic droplets induced by HCV 3a core protein were partially
prevented in Huh-7 cells treated with miR-21 inhibitors and in
mouse primary hepatocytes isolated from miR-21 knockout mice.
Finally, both production of infectious particles and replication step
of the HCV life cycle were impaired by miR-21 inhibitor in Huh-7
cells.
Conclusions: Altogether, our data indicate that miR-21 activation by
viral proteins is a key molecular step in HCV 3a-induced steatosis and
in HCV life cycle.
THU-305
Resistance selection using glecaprevir and pibrentasvir in
replicons of major hepatitis C virus genotypes
T. Ng1, L. Lu1, T. Reisch1, P. Krishnan1, G. Schnell1, R. Tripathi1, J. Beyer1,
T. Dekhtyar1, M. Irvin1, T. Pilot-Matias1, C. Collins1. 1Abbvie Inc., North
Chicago, United States
E-mail: teresa.ng@abbvie.com
Background and Aims: Glecaprevir (GLE, NS3/4A protease inhibitor
identified by AbbVie and Enanta) and Pibrentasvir (PIB, NS5A
inhibitor) are next generation HCV direct-acting antiviral agents.
Both inhibitors demonstrate pan-genotypic anti-HCV activity and
maintain activity against common amino acid substitutions associated with resistance to earlier generation inhibitors of the
respective classes. In this report we present the selection and
characterization of amino acid substitutions associated with resistance to GLE or PIB in HCV subgenomic replicons with NS3 and/or
NS5A from major HCV genotypes (GTs).
Methods: The resistance profile of GLE was determined by colony
selection using HCV replicons with NS3 from GT1a, 1b, 2a, 2b, 3a, 4a,
or 6a. Similar experiments were conducted with PIB using replicons
with NS5A from GT1a, 1b, 2a, 2b, 3a, 4a, 5a or 6a. The level of
resistance conferred by the selected substitutions was determined by
testing drug susceptibility in transient replicon cells engineered with
these substitutions.
Results: GLE selected a small number of colonies in most of the GTs
tested. The common substitutions selected by GLE in NS3 in GT1a, 1b,
2a and 4a were A156T/V. GLE selected A156G as well as Y56H + Q168R
in GT3a replicon cells, and D168G/H/V/Y in GT6a. Substitutions
A156T/V in GT1a, 1b, 2a and 4a confer >100-fold resistance to GLE,
whereas Q168R in GT3a and D168G/H/V/Y in GT6a confer >35-fold
resistance. PIB selected no viable colonies in GT1b, 2b, 4a, 5a and 6a.
PIB selected Y93H/N in NS5A in GT1a or 3a; these substitutions
confer <7-fold resistance to PIB. In addition, PIB selected 2–3 colonies
in GT1a or GT2a replicon cells, each harboring NS5A substitutions
resulting from 2 nucleotide changes.
Conclusions: GLE and PIB each demonstrated a high genetic barrier
to selection of resistance in major HCV GTs. The common resistant
substitutions selected by GLE in different GTs were those at position
A156, but these substitutions are rarely detected clinically, likely
due to their low viral fitness. PIB selected no viable colonies in most
of the GTs tested. Of the few substitutions selected by PIB, most of
them either confer <7-fold resistance to PIB (e.g. Y93H/N), or were
present in very low prevalence because they require overcoming a
higher genetic barrier to generate, i.e., 2 nucleotide changes.
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Transcriptional response to hepatitis C virus infection in the
human liver
T. Boldanova1,2, A. Suslov2, M.H. Heim1,2, A. Necsulea3. 1Clinic of
Gastroenterology and Hepatology, University Hospital Basel;
2
Department of Biomedicine, University of Basel, Basel; 3School of Life
Sciences, École Polytechnique Fédérale de Lausanne, Lausanne,
Switzerland
E-mail: tujana.boldanova@unibas.ch
Background and Aims: Hepatitis C virus (HCV) remains an
important model system to investigate mechanisms of host-virus
interactions. Experimental work in vitro generated a wealth of data
on cell-intrinsic adaptive responses to HCV that could explain
consequences of HCV infection such as inflammation, fibrosis,
steatosis, insulin resistance and hepatocellular carcinoma. However,
due to limited access to liver tissue, few in vitro data have been
rigorously validated in vivo. Such a validation is further complicated
by a highly variable interferon (IFN) stimulated gene (ISG)
expression that can mask cell-intrinsic changes in infected cells.
The first aim of our study was to circumvent these difficulties by
carefully selecting patients without an activated endogenous IFN
system and comparing their transcriptome with normal liver
biopsies.
The second part of our study addressed a longstanding conundrum
in the field: Despite a strong induction of hundreds of ISGs the
endogenous IFN system is ineffective against HCV, whereas therapies
with pegIFNa were curative in many patients. Two alternative
explanations were discussed: Either some critical ISGs are exclusively
induced by pegIFNa, or pegIFNa induces the same ISGs but at a higher
level than the endogenous IFNs.
Methods: We included 25 patients with CHC and 6 controls. CHC
samples were separated into a group with high ISG expression
and a group without ISG expression. Patients underwent a
second biopsy at one of several time points during the first dosing
interval of pegIFNa. RNA-seq data were analyzed with R/
Bioconductor software.
Results: We could not detect significant changes in cell-intrinsic
pathways involved in stress responses, cell cycle regulation, lipid
metabolism, DNA repair in liver biopsies from patients with CHC.
The same set of ISGs were induced by pegIFNa and the endogenous
IFN system, but with lower induction levels in the latter.
Finally, we found that several microRNA precursors, including miR122, are significantly down-regulated in response to IFN treatment,
suggesting a new mechanism for fine-tuning IFN induced gene
expression.
Conclusions: This comprehensive transcriptome analysis of liver
biopsy from patients with CHC revealed that HCV has no strong effect
on the homeostasis of infected cells, that the endogenous IFN
response is qualitatively similar to pegIFNa treatment but too weak to
clear the infection and that IFN down-regulates miRNA precursor
transcripts, thereby fine-tuning ISG expression.
THU-307
Exosomal miRNAs derived from umbilical mesenchymal stem
cells inhibit hepatitis C virus infection
Z. Qi1, X. Qian1, on behalf of The first author, C. Xu2, S. Fang3, P. Zhao1,
Y. Wang4, H. Liu4, W. Yuan2. 1Department of Microbiology, Second
Military Medical University; 2Department of Orthopedics, Changzheng
Hospital Affiliated to Second Military Medical University;
3
Department of Plastic and Reconstruction, Shanghai Changhai Hospital
Affiliated to Second Military Medical University; 4Research Center of
Developmental Biology, Second Military Medical University,
Shanghai, China
E-mail: qizt2013@163.com
Background and Aims: Hepatitis C virus (HCV) infects approximately 3% of the world population. Though the development of direct
acting antivirals (DAA) have improved the sustainable virological
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response (SVR) rate in HCV patients, novel anti-HCV agents with
higher efficacy and better tolerance are still urgently needed. Cellbased therapy, like exosomes, has become one of the most popular
therapeutic methods in recent years.
Methods: Conditioned medium from umbilical mesenchymal stem
cells (uMSC) is used to test its effect on HCV infection. Exosomes are
further extracted and purified from the supernatants of uMSC (uMSCExo), and its anti-HCV activity is evaluated. Single cycle HCV
pseudoparticles are applied to determine the effect of uMSC-Exo on
HCV entry. Host cells are transfected with viral RNA or HCV replicon
cells are utilized to detect the effect of uMSC-Exo on viral replication.
The intracellular and extracellular infectivity are also evaluated to test
the effect of uMSC-Exo on viral assembly and release. Proteinase K
treatment assay is used to determine which components in uMSCExo are the functional substances. Small RNA sequencing is made
with uMSC-Exo, and miRNAs with antiviral potency are identified.
Function analysis is carried out by overexpression or knock down of
relevant miRNAs, and their roles in inhibiting HCV infection are
evaluated.
Results: uMSC inhibit HCV infection by paracrine, and uMSC-Exo are
the main active constituents in this process. uMSC-Exo can enter
Huh7 cells and reduce intracellular HCV RNA level as well as viral
protein expression in infected cells. uMSC-Exo have no effect on viral
entry, but suppress viral replication. Proteinase K treatment assay
confirms that the RNA components are the active anti-HCV
constituents in uMSC-Exo. Small RNA sequencing of uMSC-Exo
indicates their miRNA expression profile. Among them, nine
miRNAs are upregulated in the host cells after uMSC-Exo treatment.
The functional analysis suggests four miRNAs (let-7f, miR-145, miR199a and miR-221) play important roles in HCV infection. The
inhibitory effect of uMSC-Exo is lost when the uMSC are transfected
with the inhibitors of the four miRNAs.uMSC-Exo exhibit synergistic
effect when combined with IFN or VX-950.
Conclusions: uMSC-Exo inhibits HCV infection by exosomal miRNAs
(let-7f, miR-145, miR-199a and miR-221) with antiviral activity on
viral replication. This work provides novel insights and possibility for
developing anti-HCV therapy.
THU-308
Direct antiviral agents therapy can induce a partial restoration of
the antiviral immune functions in patients with chronic hepatitis
C virus infection
A. Penna1, M. Di Mase1, E. Negri2, M. Pesci2, G. Missale2, D. Laccabue2,
A. Orlandini2, A. Cavalli1, C. Ferrari2. 1Infectious Diseases and
Hepatology, Laboratory of Viral Immunopathology; 2Infectious Diseases
and Hepatology, University Hospital of Parma, Parma, Italy
E-mail: apenna@ao.pr.it
Background and Aims: The effect of last generation DAA on anti-viral
immune responses is still controversial and unclear is whether IFN-a
therapy can have a positive or detrimental effect on HCV-specific T
cells. Moreover, the effect of rapid antigen decline on the function of
virus-specific T cells chronically exposed to high antigen loads is still
partially understood.
Methods: 30 patients with chronic HCV genotype 1 infection were
randomized to receive either sofosbuvir and ledipasvir (15 patients)
or sofosbuvir, PEG-IFN and ribavirin (15 patients) for 12 weeks. HCVspecific T cell responses were studied ex-vivo (IFN-g Elispot) and
following 10 days in-vitro expansion (IFN-g, TNF-a, IL-2 production
and CD107 degranulation) upon stimulation with genotype 1
peptides covering the overall NS3, NS4 and NS5 sequences and
unrelated peptides. NK cells were analyzed for frequency and
phenotype (activation/proliferation markers and activating/inhibitory receptors). Immunological data were assessed in relation to
viremia and ALT decline.

Results: At the end of follow-up all patients were HCV-RNA negative
and showed normal ALT. The overall intensity of HCV-specific T cell
responses did not change during therapy by both ex vivo and in vitro
analyses but at individual patient level an increase after expansion in
vitro of at least two T cell functions compared to baseline was
detected in 15 patients. Improvements were more frequent among
the CD4 than the CD8 subsets ( p = 0.036) and among patients treated
with DAA alone ( p = 0.013). NS5 was the best stimulatory antigen in
both ex-vivo and in vitro-assays. No correlations were found between
T cell responses and baseline values or kinetics of viremia and ALT.
Before starting treatment, chronic patients showed an NK cell
activated/inflammatory phenotype with increased expression of
CD38, NKG2D and TRAIL compared to healthy controls. During
therapy, Ki67, TRAIL and CD38 expression increased significantly in
patients treated with PEG-IFN and DAA, but did not change or even
declined (TRAIL, CD38) during DAA therapy.
Conclusions: DAA therapy can induce only a partial restoration of
HCV-specific T cell responses raising the issue of whether a
permanent signature of long-term exposure to antigen may persist
at T cell level also after clearance of the virus. Moreover, the lack of
effect on T cells when DAA are combined with PEG-IFN supports the
concept that IFN-a can have a negative rather than stimulatory effect
on anti-viral T cell responses.
THU-309
Role of SerpinB3 in the stimulation of macrophage activation
marker sCD163 in hepatitis C virus infected patients
A. Martini1, A. Cappon1, A. Biasiolo1, C. Turato1, P. Pontisso1.
1
Department of medicine, Clinica Medica 5, University of Padua,
Padua, Italy
E-mail: andremartini86@gmail.com
Background and Aims: In chronic HCV infection disease progression
is maintained by sustained necroinflammation and fibrosis in the
liver. Upon macrophage activation, the soluble marker CD163
(sCD163) is released in serum and its levels correlate with fibrosis
and NASH in the liver. The serin protease inhibitor SerpinB3 (or
SCCA1), has been shown to be involved in liver fibrogenesis and the
circulating SCCA-IgM complex has been depicted as a marker of liver
disease progression and of NASH in patients with chronic hepatitis
C. Preliminary data suggest that SerpinB3 activates primary monocytes through the Wnt canonical pathway. The purpose of this study
was to evaluate the relationship between SCCA-IgM and sCD163 in
serum and the possible effect of SerpinB3 on sCD163 production in
primary monocytes.
Methods: In 91 patients with biopsy proven chronic hepatitis C,
serum samples were tested for sCD163 (ng/ml) and SCCA-IgM (AU/
ml) by ELISA. The results were analyzed in relation with clinical and
histological parameters. Primary monocytes were isolated from
healthy donors, treated with recombinant SerpinB3 (200 ng/ml)
and supernatants analyzed after 7 days. Expression of sCD163
secreted in the supernatant was evaluated by ELISA.
Results: In patients with chronic hepatitis C sCD163 was found
correlated with inflammatory and metabolic alterations (AST, ALT,
GGT, HOMA-IR, tryglicerides), and was significantly elevated in
patients with more advanced histological fibrosis stage (F1-F2 vs.
F3-F4 sec. Metavir: p < 0.04). Patients with levels of SCCA-IgM
>200 AU/ml had more elevated serum levels of sCD163 ( p < 0.05).
When primary monocytes were stimulated with recombinant
SerpinB3 in vitro, sCD163 expression increased of 2.5 times.
Conclusions: In chronic hepatitis C SerpinB3 is involved in monocyte
activation, leading to the release of sCD163. These results support the
correlation of these two molecules in serum of patients with more
severe liver fibrosis and metabolic alterations.
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Preferential recognition of hepatitis B virus-DNA integrated
target by hepatitis B virus-specific CD8 T cells
A. Khakpoor1, Y. Ni2, Z.Z. Ho1, V. Oei1, E.A. Felinska1, N. Yang3,
J.X. Chow1, C.T. Lim1, S. Urban2, A. Bertoletti1. 1Emerging Infectious
Diseases Program, Duke-Nus Medical School, Singapore, Singapore;
2
Department of infectious Diseases, University Hospital Heidelberg,
Heidelberg, Germany; 3Singapore Institute for Clinical Sciences, A star,
Singapore, Singapore
E-mail: atefeh.khakpoor@duke-nus.edu.sg
Background and Aims: HBV-infected hepatocytes present in
patients with chronic hepatitis B make up a complex mosaic of cells
expressing different level of HBV antigens (core or envelope). This
heterogeneity is the likely results of the presence of hepatocytes
infected for different time and hepatocytes carrying full or partial
HBV-DNA integration. We hypothesized that HBV-specific CD8 T cells
could differentially recognize these targets. Aim of the study was to
develop an experimental system that mimic the intrahepatic HBVexpressing hepatocytes heterogeneity and analyze the ability of HBVspecific CD8 T cells to recognize them.
Methods: HepG2 NTCP and HepaRG were infected with HBV.
Quantity of viral antigens (mRNA and protein level) as well as MHC
class -I/PDL-1 were tested at 18 hrs, 1, 3, 7, 21, 28, 37 days post
infection ( p.i.) using nanostring or flow cytometry. Similar quantification was performed in HEpG2.2.1.5 (HEPG2 with full HBV-DNA
integration) Targets were co-cultured with core or envelope-specific
CD8T cells with or without cytokines (IFN-gamma and IFN-alpha).
Ability of IFN-gamma production or degranulation by CD8T cells was
quantified.
Results: HEPG2 cells expressing viral antigens from integrated HBVDNA (HEpG2.2.1.5) activate efficiently core and envelope-specific
CD8T cells (∼60% CD8T cells). In contrast the ability of HBV infected
cells (both HepG2-NTCP and HepaRG) to trigger HBV-specific CD8 T
cells fluctuate over time and was in general less efficient. Remarkably,
28 days after infection, HBV-infected HEPG2-NTCP were not able to
activate envelope-specific CD8T cells, despite HBsAg high level
expression. In addition, while cytokines (IFN-gamma, IFN-alpha)
didn’t boost the presentation of core and envelope in HEPG2.2.1.5,
HBV infected HepG2-NTCP required IFN-gamma to efficiently present
envelope epitope to CD8T cells. Interestingly, this increased efficiency
of epitope presentation was associated with a parallel increased
PD-L1 expression.
Conclusions: Cells with HBV-DNA integration demonstrate constant
and more efficient ability to trigger HBV-specific CD8 T cells than HBV
infected ones. This suggest that in a chronically HBV infected liver,
HBV-specific CD8 T cells would preferentially recognize hepatocytes
with HBV-DNA integration than HBV-infected hepatocytes.
Hepatocytes with HBV-DNA integration could act as a decoy for
anti-viral T cell immunity and as such further restrain the antiviral
efficacy of HBV-specific T cells.
THU-311
Impaired T follicular helper cell-B cell axis in chronic HBV
infection despite long-term antiviral treatment
M. Nandi1, S. Kottilil1, B. Poonia1. 1Institute of Human Virology,
University of Maryland, Baltimore, United States
E-mail: bpoonia@ihv.umaryland.edu
Background and Aims: During chronic HBV infection the low rate of
seroconversion to anti-HBS antibodies, which is the most reliable
biological correlate of “functional cure”, despite suppressive antiviral
(NUC) therapy indicates humoral defects caused by virus hamper
cure. We sought to investigate if there are persistent defects in B or T
follicular helper (Tfh) lymphocytes in chronically infected patients
treated with NUC therapy.
Methods: Peripheral blood mononuclear cells from treatment naïve
HBV mono-infected (n = 20); and NUC treated (∼85 weeks) HBV
mono-infected (n = 6) or HBV/HIV co-infected patients (n = 10) were
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tested. Polychromatic flow cytometry was used for phenotypic and
functional characterization of B and Tfh subsets. Effect of HBV
infection was assessed by comparison of HBV (treatment naïve) and
healthy control groups using non-parametric tests. Effect of NUC
treatment was analyzed by comparing before and after samples from
same patients using non-parametric paired test.
Results: B cells from HBV patients had significantly lower CD19 +
CD10-CD27+ memory B cells compared with healthy controls ( p =
0.03). With long-term treatment, frequency of memory B cells
improved (9.6% vs 12.1%, p = 0.03), whereas naive B cells were
reduced (69.2% vs 47.5%, p < 0.002). There was however an expansion
of atypical memory CD19 + CD10-CD27-CD21- B cells in patients
(13.02% healthy vs 21.56% HBV, p = 0.001) and surprisingly, this
subset persisted or even expanded despite virus control with longterm treatment in most patients. This was consistent with significant
down-regulation of CD21 on CD19+ B cells in HBV patients on
treatment (CD21 MFI 590 ± 310 pre-treatment vs 325.8 ± 188.5 posttreatment, p = 0.004). Patients had higher frequency of CXCR5hi Tfh
(1.99% vs 3.7%, p = 0.011) with terminally differentiated phenotype,
along with reduced Th17-Tfh. Tfh frequency increased with longterm virus suppression. Additionally, very high levels of CD40L
expression upon PMA/Inomycin stimulation was observed on patient
Tfh compared with healthy (51% vs 16%, p < 0.00001). Higher CD40L
+ IL-21+ Tfh in patients (9.7% HBV vs 2.8% controls; p = 0.002)
indicated highly activated phenotype. Treatment did not significantly
alter these Tfh functional measures.

Conclusions: We showed that Tfh in chronic HBV patients are
overactive and terminally differentiated. This potentially leads to the
observed expansion and persistence of atypical B cells despite longterm treatment, ultimately acting as block to sero-conversion in
virally suppressed patients.
THU-312
MAIT cell frequency and function in blood and liver of hepatitis
C virus mono- and hepatitis C virus/human immunodeficiency
virus co-infected patients with mild versus advanced fibrosis
B. Beudeker1, G. van Oord1, J. Arends2, J.S. zur Wiesch3, R. de Knegt1,
A. Verbon4, A. Boonstra1, M. Claassen5. 1Erasmus MC, Dept
Gastroenterology and Hepatology, Rotterdam; 2University Medical
Centre, Utrecht, The Netherlands; 3University Medical Centre, HamburgEppendorf, Germany; 4Erasmus MC, Dept Internal Medicine, Rotterdam;
5
Rijnstate Hospital, Arnhem, The Netherlands
E-mail: p.a.boonstra@erasmusmc.nl
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Background and Aims: Mucosal-associated invariant T (MAIT) cells
are important innate T cells with anti-microbial and immunoregulatory activity that have been recently shown to be depleted in blood
of patients with HIV and HCV mono-infections. In this study, we
assessed the impact of HIV, HCV and HCV/HIV co-infection on
circulating and intrahepatic MAIT cells and correlations with liver
fibrosis.
Methods: In this cross-sectional study, 9 healthy subjects, 9 HIV, 20
HCV and 22 HCV/HIV co-infected patients were included. Blood and
liver fine needle aspirate biopsies (FNAB) were studied using
flowcytometry for CD3+CD161+Vα7.2+ MAIT cell frequency, phenotype and function in HCV mono-infected and HCV/HIV co-infected
patients without or with mild fibrosis (Metavir-score F0-F1) or severe
fibrosis to cirrhosis (Metavir-score F3-F4).
Results: Circulating MAIT cells were decreased in blood of HCV, HIV
and HCV/HIV patients without or with only mild liver fibrosis. In
HCV/HIV co-infected individuals with F3-F4, the frequency of
circulating MAIT cells was even further depleted, whereas their
function was comparable to HCV/HIV co-infected patients with low
or absent fibrosis. In contrast, in HCV mono-infected patients, MAIT
cell frequencies were not related to fibrosis severity; however, MAIT
cell function was impaired in mono-infected patients with more
fibrosis. More advanced liver fibrosis in HCV or HCV/HIV-infected
patients was not reflected by increased accumulation of MAIT cells in
the affected liver.
Conclusions: Severe liver fibrosis is associated with dysfunctional
MAIT cells in blood of HCV mono-infected patients, and lower MAIT
frequencies in blood of HCV/HIV co-infected patients, without
evidence for accumulation in the liver.
THU-313
Identification of a highly cross-reactive CD8+ T cell repertoire that
recognizes a hepatitis E virus peptide and an apoptotic epitope
C.F. Soon1, A. Markova1, H.H. Wedemeyer1, M. Manns1, S. Zhang1,
M. Cornberg1. 1Gastroenterology, Hepatology, Endocrinology, Hannover
Medical School, Hannover, Germany
E-mail: soon.chai@mh-hannover.de
Background and Aims: Hepatitis E virus (HEV) infection is associated
with extrahepatic manifestations, including autoimmune disorders.
Several mechanisms have been suggested by which infections can
initiate autoimmunity. One mechanism is cross-reactivity, where a
foreign antigen shares sequence or structural similarity with selfantigens. Another mechanism could be that T cells are responsive to
caspase-cleaved (apoptotic) antigens derived from effector T cells
undergoing apoptosis, thereby contributing to immunopathology of
autoimmune diseases. Here we hypothesize that CD8+ T cells can be
cross-reactive to HEV antigens as well as to apoptotic antigens. The
aim of this project is to elucidate cross-reactivity of CD8+ T cells to
HEV and apoptotic epitopes.
Methods: CD8+ T cells isolated from HEV seronegative, healthy
individuals were expanded in-vitro using HEV genotype 3 overlapping peptides spanning all 3 open reading frame-encoded proteins. T
cell response was examined by intracellular cytokine staining (ICS)
while cross-reactivity was determined by the frequency of apoptotic
epitope-specific CD8+ T cells as measured by dextramer staining.
Cross-reactive CD8+ T cells were sorted and the T cell receptor (TCR)
repertoire was analysed.
Results: Notable HEV-specific CD8+ T cell were detected in 4 out of
5 unexposed individuals tested by ICS after 2–3 weeks in culture. In
one donor, culture using HEV peptide 1527 was able to induce strong
cytokine production. The same peptide also triggered T cells specific
to one apoptotic epitope (MYH9-478) by dextramer staining.
Dextramer staining using both peptides showed a double-positive
population, indicating a strong cross-reactivity between HEV peptide
1527 and MYH9-478. Interestingly, sequence analysis of TCR showed
a highly oligoclonal repertoire, with a maximum of two T cell
clonotypes. All clones showed an unusual CDR3 motif in the TCR β

chain with multiple glycines, which may help to explain the flexibility
of the TCR to interact with two very different epitopes (2 out of 9 a.a
homology). Similar cross-reactivity was found in another donor,
between a different HEV peptide and MYH9-478, by dextramer
staining.
Conclusions: Our study provides evidence for cross-reactive HEVspecific CD8+ T cells in HEV seronegative individuals. The crossreactivity with apoptotic epitopes gives these T cells autoinflammatory potential. The unusual glycine-rich region in TCR may be a
feature of highly cross-reactive T cells and of diagnostic characteristic.
THU-314
Macrophage-derived extracellular vesicles mediate a long-lasting
innate immune response against hepatitis C virus
C. Cai1, B. Koch2, S. Akhras3, E. Hildt3, S. Zeuzem1, C.M. Lange1.
1
Department of Medicine I; 2Department of Medicine III, University
Hospital of Frankfurt, Frankfurt am Main; 3Department of Virology,
Paul-Ehrlich-Institut, Langen, Germany
E-mail: cai@med.uni-frankfurt.de
Background and Aims: Interferons play a pivotal role in the first line
defense against viral infections. Macrophages are both important
producers and responders to type I and II interferons and participate
in antiviral immune responses. Yet, the precise role of macrophages in
the immune response against hepatitis C virus (HCV) has not been
entirely elucidated. In the present study, we therefore aim to further
characterize mechanisms of macrophage-mediated antiviral immune
responses against hepatitis C virus (HCV).
Methods: THP-1 cells and monocyte-derived macrophages from
human buffy coats were stimulated with type I and II interferons.
Whole supernatants and purified extracellular vesicles secreted from
interferon-pulsed macrophages were transferred to Huh-7.5 cells
harboring subgenomic HCV replicons. HCV replication was quantified
by quantitative PCR. Macrophage-derived supernatants and extracellular vesicles were analyzed by cytokine arrays, RNA-sequencing,
flow cytometry and electron microscopy.
Results: Macrophages secrete a variety of cytokines shortly after
stimulation with type I and II interferons, which orchestrate a fast but
short-lasting antiviral state against HCV. In addition, interferonpulsed macrophages secrete extracellular vesicles which induce a
late, but long-lasting (5–7 days) inhibitory effect on HCV replication.
Though extracellular vesicles of both THP-1 cells and primary human
macrophages exhibit antiviral qualities, they are different with
respect to vesicle size and content of extracellular vesicle markers.
Preliminary results indicate that long-noncoding RNAs may mediate
the long-lasting antiviral effects of macrophage-derived extracellular
vesicles.
Conclusions: Macrophage-derived extracellular vesicles mediate
long-lasting inhibitory effects on HCV replication in vitro, which
may bridge the time until efficient adaptive immune responses are
established.
THU-315
Hepatitis B virus affects dendritic cell activation and their
crosstalk with natural killer cells
C. De Pasquale1, S. Campana1, C. Barberi1, G. Raimondo2, T. Pollicino2,
G. Ferlazzo1. 1Department of Human Pathology; 2Department of Clinical
and Experimental Medicine, Messina, Italy
E-mail: depasqualeclaudia@hotmail.it
Background and Aims: The cooperative interaction between
dendritic cells (DC) and natural killer (NK) cells play a pivotal role
in the primary anti-viral immune response. It has been previously
described that NK cells isolated from both peripheral blood and liver
of hepatitis B virus (HBV) infected patients are impaired in their
functions. Since DCs are potent activators of NK cells, the aim of this
study is to investigate whether NK/DC cross-talk might be affected in
the presence of HBV.

Journal of Hepatology 2017 vol. 66 | S95–S332

S327

POSTER PRESENTATIONS
Methods: Human monocyte-derived DCs from healthy donors were
cultured in the presence of sera from 4 chronic hepatitis B (CHB)
patients (HBV DNA levels ranging from 106 to 108 IU/mL) or
alternatively of HBV particles purified from the culture supernatants
of HBV-transfected HepG2 cells by density-gradient centrifugation
(amount of HBV DNA: 107 IU/mL). Upon Poly I:C stimulation, DC
phenotype was analyzed, and IL-12 production was assessed in
culture supernatants. Co-culture experiments between NK cells and
HBV-DC were performed in order to analyse proliferation and
cytokine production by NK cells
Results: Following Poly I:C stimulation, DCs cultured in the presence
of serum from CHB patients display defective functions as demonstrated by the drastic down-regulation of the most relevant
maturation markers and by the reduction of IL-12 production.
Accordingly, upon stimulation with HBV-serum-conditioned DCs,
IFN-gamma production by NK cells was significantly impaired.
Confirming these results, data obtained by adding purified HBV in DC/
NK co-culture, were reminiscent of those observed in co-culture in
the presence of serum from HBV chronic patients, suggesting a direct
involvement of HBV in the impairment of NK and DC functions. both
in terms of cytokine release and proliferation of NK cells.
Interestingly, DCs exposed to HBV express high level of IDO
enzyme, which could be involved in the inhibition of DC-mediated
NK cell proliferation.
Conclusions: Altogether our data indicate that sera from highly
viremic chronic HBV patients significantly impair NK/DC cross-talk.
HBV viral particles seem to play a crucial role in mediating this
impairment that, as a consequence, might result in a less efficient NK
cell anti-viral response observed in HBV chronic patients.
THU-316
Soluble CD163 and their expression on monocytes, constituent
potential molecular signature associated with liver inflammation
and HBV-specific immune responses
D. Huang1, B. Sansass2, J. Jiang1, Q. Gong1, M. Wan3, L. Chen4, W. Yang5,
G. Jin1, D. Yu1, M. Zhu1, D. Wei1, D. Zhang1, G. Inchauspé6, X. Zhang1,
R. Zhu7. 1Department of Infectious Diseases, Institute of Infectious &
Respiratory Diseases, Ruijin Hospital, Shanghai JiaoTong University
School of Medicine, Shanghai, China; 2Transgene S.A, Illkirch
Graffenstaden, France; 3Department of Infection Diseases, ChangHai
Hospital, the Second Military Medical University; 4Shanghai Public
Health Clinical Center, Fudan University; 5Department of Liver Disease,
Shanghai Shuguang Hospital, Shanghai, China; 6Department of
Infectious Diseases, Transgene S.A., Lyon, France; 7Transgene
Biopharmaceutical Technology (Shanghai) Co., Ltd, Shanghai, China
E-mail: hdhdhd1234@outlook.com
Background and Aims: Chronic Hepatitis B virus (HBV) infection is
one of the major public health challenges in the world. Many efforts
are made, in order to control diseases progression, including related
biomarker identification. Soluble CD163 (sCD163), a marker for
macrophage activation, was found to be associated with the severity
of liver cirrhosis. We verify whether sCD163 as well as CD163
expression on monocytes can be useful biomarker in chronic HBV
infected patients.
Methods: 154 subjects were included and divided into 4 groups as
healthy subjects, Chronic Heptatitis B (CHB) naïve patients, HBV
spontaneous resolver, and CHB patients with complete response or
virological response (CR/VR) after antiviral treatment. Another 80
CHB biopsied patients were also included and divided into 4 groups
according to their Metavir A score (A = 0, 1, 2, 3). Both circulating
CD163 level from cohort and liver biopsied CHB patients were
determined by ELISA. CD163 expression on monocytes were accessed
by flow cytometry. HBV-specific immune responses were also
evaluated by in vitro IFNγ ELISPOT assay.
Results: The circulating CD163 levels were highest in CHB naïve
patients, followed in CHB patients with CR/SVR, healthy subjects, and
HBV spontaneously resolved patients. In CHB naïve patients, plasma
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sCD163 levels were associated with liver inflammation parameters
such as ALT, AST, and bilirubin. In 80 liver biopsied CHB patients, their
serum sCD163 levels were associated with Metavir A score. Flow
cytometry and in vitro ELISPOT analysis revealed that (1) exposure of
HBV infection may decrease CD163 MFI on CD14+ monocytes; (2) the
expression of CD14+CD16+CD163+ monocytes was significantly
higher in responders to HBV pol1 peptides pool than non-responders
in CHB naïve patients; (3) in CHB patients with CR/SVR, CD163
expression on CD14+CD16− monocytes was higher in responders to
Core peptide pool than non-responders.
Conclusions: Our study demonstrated that, the circulating levels of
CD163 was associated with liver inflammations in CHB patients;
while their expression of CD163 on monocyte subsets was correlated
with HBV-specific immune responses to recall HBV peptides.
Altogether, our data illustrated that the sCD163 and CD163 may
serve as useful biomarker, reflecting HBV liver inflammation degree
as well as HBV specific immunity.
THU-317
N22 region based dot blot assay: an alternative to PCR for
detection of Torque teno virus infection
D.S. Mankotia1, Y.K. Joshi2, M. Irshad1. 1Clinical Biochemistry Division,
Department of Laboratory Medicine; 2Department of Gastroenterology
and Human Nutrition, All India Institute of Medical Sciences,
New Delhi, India
E-mail: djmankotia@gmail.com
Background and Aims: Torque teno virus (TTV) has long been
suspected to be one of the causal agents of non-A-G hepatitis. Despite
several studies, its pathogenicity, high genomic variability and role in
disease causation remains poorly defined. Detection of TTV infection
by PCR poses many limitations, including: (a) inability to detect cases
of past infection/low viral titers, (b) lack of a universal primer set to
detect all TTV genotypes, (c) lack of PCR setup in many diagnostic
labs, especially in developing countries. This gives rise to a need for
an economical, rapid and reliable method for large-scale screening of
TTV in human population. Here, we describe a simple and sensitive
dot blot assay which can replace PCR for TTV detection.
Methods: G1-N22 and G2-N22 dot blot assays, based on genotype-1
(G1) and genotype-2 (G2), respectively, were developed using N22
region, a 500 bp conserved part of ORF1 of TTV genome. Sequences
were cloned & expressed as 6xHis-tagged proteins, purified using
metal affinity chromatography and coated on strips of nitrocellulose
membrane (4 μg/strip) for use as antigens to detect anti-TTV
antibodies. Sera (n = 132; 1:1000 dilution) from patients with
different liver diseases including acute viral hepatitis (AVH), chronic
viral hepatitis (CVH), fulminant hepatic failure (FHF), cirrhosis (CIR) &
hepatocellular carcinoma (HCC), as well as healthy controls (HC),
were tested using above assays. Results were compared with
presence of TTV-DNA using PCR.
Results: N22 region from G1 & G2 were expressed as ∼25 kDa proteins
and used in dot blot assays. Rate of detection of TTV by G1-N22 and
G2-N22 dot blot assays was found comparable to PCR, as shown in
Table. All PCR positive cases were also picked by the blot assays; in
fact, we achieved slightly higher rates of detection as compared to
PCR. Possibly, these additional cases represent cases of past infection
or very low viral titers, which may have been missed by PCR.
Furthermore, no major differences were observed between G1-N22
and G2-N22 assays, showing lack of genotype-specific antibodies.
Disease
group

Number
tested

AVH
CVH
FHF
HCC
CIR
HC

20
25
12
7
18
50
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PCR + ve
n (%)
10 (50)
10 (40)
5 (41.7)
3 (42.9)
8 (44.4)
18 (36)

G1-N22 blot + ve
n (%)

G2-N22 blot + ve
n (%)

10 (50)
12 (48)
5 (41.7)
4 (57.1)
9 (50)
19 (38)

11 (55)
11 (44)
6 (50)
3 (42.9)
9 (50)
18 (36)
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Conclusions: G1-N22 and G2-N22 blot assays can be used as simple
alternatives to PCR for screening TTV infection in large population.
Further evaluation in a bigger sample size is in progress.
THU-318
NS3 inhibition coupled with potent direct acting antiviral
combinations leads to enhanced hepatitis C virus specific
immunity in hepatitis C virus-human immunodeficiency virus
co-infected patients
S. Shrivastava1, M. Bhatta1,2, H. Ward1,2, R. Lee3, E. Rosenthal1,
H. Masur2, S. Kottilil1, E.M.P. Wilson1. 1Institute of Human Virology,
University of Maryland School of Medicine, Baltimore; 2Critical Care
Medicine Department, Clinical Center, National Institutes of Health,
Bethesda; 3University of Maryland School of Medicine, Baltimore,
United States
E-mail: ewilson@ihv.umaryland.edu
Background and Aims: HIV/HCV co-infected patients have higher
levels of immune activation and accelerated fibrogenesis compared to
HCV mono-infected patients. HCV infection in HIV-infected individuals is associated with impaired HCV-specific T cell responses. The
effect of directly acting antiviral (DAA) agents on immune phenotype
and function with successful HCV therapy is unknown.
We compared the effects of three different combination DAA
treatment regimens on the peripheral T cell immunophenotypes
and function in HCV/HIV co-infected patients.
Methods: We analyzed PBMC, at baseline and at the time of sustained
viral response (SVR12), from subjects in the CONQUER study, treated
with daclatasvir (DCV) and asunaprevir (ASV) for 24 weeks (2C) or
DCV + ASV and beclabuvir (BCV) for 12 weeks (3C); and the
ERADICATE study, treated with sofosbuvir (SOF) and ledipasvir
(LDV) for 12 weeks (2E). Flow cytometry was used to assess T cell
phenotypes (activation, exhaustion, and suppression) and HCVspecific T cell function (cytokine secretion and cytotoxicity) following
stimulation of cells with HCV peptides. Statistical analysis was
conducted by a paired t-test, with p values <0.05 considered to be
significant.

ERADICATE
(2E)

CONQUER
(2C)

Drugs
Drug Class

Methodology
SOF/LDV
DCV/ASV
NS5A/NS5B
NS5A/NS3

Weeks of Treatment
No of patients

12
8

Effector Memory
Tregs
CD8 PD-1
CD8 2B4 (CD244)
CD8 T-bethi/Eomesdim
CD8 Eomeshi/T-betdim
CD8+ CD38+
IL-2
IFN-γ
IFN-γ + /TNF-α+
CD107A
Perforin
Granzyme B

24
8

T cell subsets
Δ%
Δ%
−1.40%
−2.40%
−3.1%*
−2.10%
T Cell Exhaustion
−0.40%
−4.80%
−13.5%*
−12.40%
2.90%
1.10%
−3.00%
1.10%
T Cell Activation
−2.50%
−6.7%*
T Cell Functionality
+10.0%**
3.10%
6.50%
+3.5%*
1.00%
+1.5%*
5.30%
6.30%
+8.2%*
3.80%
12.70%
5.80%

CONQUER
(3C)
DCV/ASV/BCV
NS5A/NS3/
NS5B
12
8
Δ%
+21.5%*
−3.30%
−7.4%*
−7.1%*
10.50%
−11.0%*
−4.5%*
+12.7%*
+10.6**
+4.5%*
+11.6%**
6.70%
+9.2%*

Results: Results are shown in Table 1. Overall, there was an
improvement in T cell exhaustion markers, a decrease in T cell
activation, an increase in the effector memory population, a decrease
in regulatory T cells, and improved T cell function (cytokine
production, polyfunctionality, and cytotoxicity) after successful
HCV treatment, with the largest effects noted in the 3C treatment
group. An * denotes P < 0.05, ** P < 0.01.
Conclusions: Treatment with DCV/ASV/BCV in HIV/HCV co-infected
patients decreased levels of T cell exhaustion and immune activation,
improved T cell subset profiles and reconstituted HCV-specific T cell
functions, to a larger extent than observed in either 2 drug regimen.
We demonstrate, for the first time, that triple DAA-based therapy
coupling NS3 inhibition with potent NS5A and NS5B inhibition has a
profound effect on reducing immune activation and restoring
immune function.
THU-319
Toll-like receptor 5 polymorphism at position c. 1846T > C is
associated with the development of hepatocellular carcinoma in
caucasians with chronic hepatitis B infection
E. Koukoulioti1, J. Fischer1, E. Schott2, B. Fueloep1, R. Heyne3, T. Berg1,
F. van Bömmel1. 1Hepatology Section, University of Leipzig Hospital
and Clinics, Leipzig; 2Department of Hepatology and
Gastroenterology, University Hospital Charité, Campus VirchowKlinikum; 3Liver and Study Center Checkpoint, Berlin, Germany
E-mail: eleni.koukoulioti@medizin.uni-leipzig.de
Background and Aims: Toll-like receptor 5 (TLR5) pathway is a key
component of the innate immunity system and has been associated
with the onset of many diseases as well as several cancers. In patients
with chronic hepatitis B (CHB) infection, the TLR5 single nucleotide
polymorphism (SNP) at position c.1846T > C was associated with
earlier spontaneous HBe antigen seroconversion. In this study, we
aimed to investigate the association of this TLR5 SNP with hepatitis B
virus (HBV) disease progression.
Methods: 602 Caucasian patients with chronic hepatitis B (CHB
group) and 244 Caucasian subjects with spontaneous HBs antigen
sero-clearance (SC group) were retrospectively enrolled. In the CHB
group, 19.8% of the patients were HBe antigen positive, 34.5% HBe
antigen negative with HBV DNA levels >2,000 IU/mL and 45.5%
inactive carriers. 88 patients had developed liver cirrhosis, 41 were
diagnosed with hepatocellular carcinoma (HCC) and 26 had received
liver transplantation. Genomic DNA was extracted from peripheral
blood samples. The c.1846T > C SNP was genotyped by polymerase
chain reaction and melting curve analysis. Comparison between the
two groups was made using Chi-square test and logistic regression
analysis.
Results: Mean age and gender distribution were significantly
different between the CHB and SC groups (45.2 vs. 59.1 years, p <
0.0001, males 62% vs. 54.1%, p = 0.037). There were no differences in
the TLR5 genotype distributions among CHB stages and between
CHB and SC groups ( p = n.s.). However, in the CHB group TT genotype
was more frequent among patients with HCC (43,9% vs. 29.2%, p =
0.011). In the multivariate analysis adjusted for age, gender, HBe
antigen status, disease stage (inactive carrier vs high viremia) and
presence of cirrhosis, the TLR5 TT genotype remained independently
associated with HCC development (OR = 2.406, 95% CI: 1.076–5.375,
p = 0.032).
Conclusions: This is the first study showing an association of a
genetic variant in the TLR5 gene with HCC among chronic HBVinfected Caucasian patients. Further studies in larger cohorts and
functional analysis are needed to confirm these results and elucidate
the role of TLR5 signaling in the liver carcinogenesis.

*Indicates P < 0.05; **Indicates P < 0.01.
Δ% values indicate change in % T cells between day 0 and SVR12, with a + value
indicating an increase over time.
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THU-320
Increased killer B cells: are they associated with increased viral
load and autoimmunity in patients with chronic hepatitis C virus
infection?
E. Zuckerman1, N. Eiza2, M. Carlebach3, T. Rainess3, Y. Goldberg4,
E. Toubi2, Z. Vadas2. 1Liver Unit, Carmel Medical Center, Technion
Faculty of Medicine; 2Division of Clinical Immunology and Allergy;
3
Gastroenterology Institute, Bnai Zion Medical Center; 4Faculty of
Biostatistics, Haifa University, Haifa, Israel
E-mail: eli_zuckerman@yahoo.com
Background and Aims: B regulatory cells (Breg) are recognized as a
wide spectrum of B cells, characterized by various membrane
markers, and by expressing or secreting inhibitory cytokines. Their
main role is to maintain self-tolerance and to prevent autoimmune
diseases. Recently,a new subset of Breg cells were characterized
expressing Fas-Ligand (FasL) and therefore is called “killer” B cells
(KBC). They are CD5highFasLhigh and IL-10 producing B cells, and are
reported to play role mainly in suppressing anti-viral and anti-tumor
immune responses. Aim: To assess the role of KBC in chronic hepatitis
C virus (CHC) infection.
Methods: Two groups were studied: 41 patients with CHC and 45
matched healthy controls. In each participant a panel of autoimmune
markers was tested. Primary and activated B cells were assessed,
differentiating between CD19 + CD5low and CD19 + CD5high cells.
Next, we studied the potential of KBC to induce CD4+ and CD8+ T cell
apoptosis and whether the apoptosisit is FasL dependent. the
correlation between FasL expression on KBC and HCV-autoimmunity
and viral load was assessed.
Results: The main findings in this study are:
1. FasL expression on KBC was significantly increased in HCV infected
patients compared to that of healthy individuals (28.06 ± 6.71 MFI vs.
10.87 ± 3.97 MFI, P < 0.0001, respectively). 2. The FasLhiCD5hi
expressing B cells is significantly higher in HCV infected patients
compared to controls (44 ± 15.95% vs. 29.46 ± 12.58%, P < 0.0001,
respectively). 3. KBC from HCV patients induce increased autologous
CD4+ and CD8+ T cell apoptosis when compared to that of healthy
controls (39.17% ± 7.18% vs. 25.92% ± 8.65%, p < 0.0001 and 54.67% ±
15.49% vs. 21.07% ± 7.4%, p < 0.0001, respectively). 4. We were able to
show that the induction of apoptosis by KBC is FasL dependent by
neutralizing this with monoclonal anti-FasL antibodies. 5. Increased
expression of FasL on CD5high B cells is in positive correlation with
increased viral load and the presence of autoantibodies- Anti-nuclear
antibodies and Rheumatoid Factor in HCV-infected patients. (r = 0.55,
r = 0.42, r = 0.41, p < 0.01, respectively).
Conclusions: This is the first study were "killer" B cells are found to
play a role in chronic HCV infection. Together with other cytotoxic
cells (cytotoxic T cells and CD4+ effector T cells), they are involved in
the ability of HCV to escape efficient immune responses and persist
both in peripheral blood and in the liver and may contribute to HCVrelated autoimmunity.
THU-321
TRAF1 as a marker of exhaustion during chronic hepatitis C
E. Moreno1, D. Subira2, J. Miquel1, E.S. de Villalobos1, A.G. Praetorius1,
A. Madejon3, A. Olveira3, J. Garcia-Samaniego3, A. Garcia3, T. Parra1,
M. Romero3, J.-R. Larrubia1. 1Hepatology Unit; 2Hematology,
Guadalajara University Hospital, Guadalajara; 3Hepatology Unit, La Paz
University Hospital-CIBERehd, Madrid, Spain
E-mail: elia.morenocubero@gmail.com
Background and Aims: TRAF1 expression is associated with immune
cell survival. The role of TRAF1 on HCV-specific CD8 T cell response
during chronic hepatitis C is analysed in this study.
Methods: PBMC and serum samples from HLA-A2+ HCV genotype-1
patients, 42 with resolved infection after treatment (RI) and 35 with
persistent infection (PI), were recruited. Disease duration was
registered. NS31406 and NS31073 specific CD8 T cells were visualised
by pentamer staining. Directly ex-vivo CD127, PD-1, Mcl-1 and TRAF1
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phenotypes were addressed. Moreover, the expansion ability of
NS31406 and NS31073 CD8 cells after cognate antigen encounter was
evaluated. TRAF1 modulation by IL-7 and TGF-b1 was tested. In PI
cases, the effect of IL-7 plus 4-1BBL, in presence or absence of antiPD-L1, on NS31406 and NS31073 specific CD8 response reactivity was
checked. The epitopes of study were sequenced to discard escape
mutations of the virus.
Results: Directly ex-vivo detection of CD3 + CD8 + pentamer+ cells
negatively correlated with disease duration in PI (r = 0.326; p = 0.013)
and RI (r = 0.277; p = 0.019). TRAF1 expression on CD3 + CD8 +
pentamer + cells was higher in RI (MFI:123; IQR:63) than in PI
(MFI:79; IQR:31) ( p = 0.004), but similar in PI with viral escape
mutation. TRAF1 expression on CD3 + CD8 + pentamer+ cells positively correlated with expansion ability after specific in-vitro
challenge (r = 0.506; p = 0.001), CD127 expression (r = 0.547; p =
0.0005) and Mcl-1 expression (r = 0.484; p = 0.022) and negatively
with PD-1 expression (r = −0.439; p = 0.007). IL-7 in-vitro treatment
up-regulated TRAF1 expression from 112 MFI (IQR:120) up to 155 MFI
(IQR:77) ( p = 0.021) while TGF-b down-regulated it from 126 MFI
(IQR:22) to 77 MFI (IQR:57) ( p = 0.028) on CD3 + CD8 + pentamer +
cells. In PI patients with directly ex-vivo CD3 + CD8 + pentamer +
cells, IL-7/4-1BBL treatment completely restored specific CD8 T cell
reactivity from 60% to 100% cases ( p = 0.025). Nevertheless, in cases
without detection of these cells, and consequently with longer
disease duration, was also necessary blocking the PD-1/PD-L1
pathway to improve the reactivity from 30% to 60% cases ( p = 0.007).
Conclusions: TRAF1 level may serve as an exhaustion marker of the
HCV-specific CD8 T cell response during chronic hepatitis C. TRAF1
modulation could be a promising therapy for diseases where CD8 T
cell exhaustion is involved.
THU-322
Targeting NF-KappaB dependent intrinsic innate immune
pathways activated by DNA and hepatitis B virus to facilitate in
vitro hepatitis b virus infection
M. Yoneda1, J. Hyun1, E. Schiff1, E. Thomas1. 1Schiff Center for Liver
Diseases, University of Miami Miller School of Medicine, Miami,
United States
E-mail: ethomas1@med.miami.edu
Background and Aims: More robust in vitro models of viral hepatitis
are needed to facilitate the development of targeted therapeutics.
Cell intrinsic innate immunity provides a rapid first line of defense to
thwart invading viral pathogens, including HBV, through the
production of antiviral cytokines and inflammatory chemokines.
However, the presence of many of these signaling pathways in the
liver and their role in HBV pathogenesis is unknown. Recent
identification of intracellular DNA sensing pathways and involvement
in numerous diverse disease processes, including viral pathogenesis
and carcinogenesis, suggests a role for these processes in HBV infection
that has a DNA genome and RNA intermediates. Inhibition of these
pathways would facilitate more robust models of HBV infection.
Methods: In order to improve HBV infection, we functionally
characterized HBV targeted intrinsic innate immune responses and
the role of DNA and RNA sensing pathways in the liver during HBV
infection. We utilized in vitro models including unbiased analysis of
gene expression. In addition, mRNA and protein expression was
measured in HBV stimulated and DNA treated hepatoma cell lines and
primary human hepatocytes. Specific RNA and DNA dependent
innate and inflammatory pathways, such as RIG-I/MDA5 and IFI16/
cGAS signaling, were studied as well as additional pathways involving
the production of chemokines such as IP-10 and CCL5 that may
prevent infection. siRNA experiments were utilized to functionally
determine the signaling pathways that suppress HBV infection.
Results: Blocking signaling pathways involved in the recognition of
HBV and foreign nucleic acids, including MDA5 and NF-KappaB
facilitated HBV infection of hepatocytes in vitro. Treatment with
antiviral chemokines including interferon alpha stimulates
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recognition of HBV and foreign nucleic acids in hepatocytes as
demonstrated by increased production of IP-10 and CCL5. The
induction of chemokines, including IP-10, was mediated predominantly by MDA5 and NF-KappaB-dependent pathways following HBV
stimulation.
Conclusions: HBV stimulated pathways would provide novel targets
for suppression to promote viral infection. HBV predominantly
activated a rapid inflammatory response whereas HCV stimulates a
much stronger Interferon antiviral response. Understanding the
mechanism underlying these inflammatory and antiviral responses
may provide new strategies to facilitate HBV infection in vitro.
In addition, these data offer additional insight into HBV driven
pathogenesis.
THU-323
Treatment of hepatitis E infection in immuno-incompetent
patients: reduction of immunosuppression appears to be more
effective than ribavirin therapy
E. Tjwa1, I. Munsterman1, J. Drenth1. 1Gastroenterology & Hepatology,
Radboudumc, Nijmegen, The Netherlands
E-mail: Isabelle.Munsterman@radboudumc.nl
Background and Aims: Hepatitis E virus infection (HEV) is
increasingly diagnosed in patients receiving immunosuppressive or
myeloablative therapy. Viral clearance is crucial to prevent progression to liver fibrosis. Two strategies are currently utilized: restoring
antiviral immunity by stopping or reducing suppressive therapy or
antiviral therapy with ribavirin. We evaluated a stepwise approach
incorporating both strategies in a real-world HEV population.
Methods: We assembled a prospective cohort of consecutive HEV
patients on suppressive therapy. Infection with HEV was diagnosed
on the basis of HEV-RNA positivity. Immunosuppression was
subsequently stopped or reduced, and HEV-RNA was re-assessed
after 1 month. We initiated ribavirin (3 months, initial dosage 200–
600 mg/day) in patients with ongoing positive HEV-RNA. Viral
clearance was defined as HEV-RNA at end of treatment. Follow-up
was performed at 6 months.
Results: We included 13 patients (62% males, mean age 47.2 yrs) with
complete follow-up. Suppressive therapy was administered because
of solid organ transplantation (46%), stem cell ( pre-)transplantation
(31%), miscellaneous reasons (23%). Therapy consisted of prednison
plus calcineurin inhibitors (4), ciclosporin (3), methotrexate (3),
mycophenolate (2).
Interestingly, 8/13 (62%) had hepatic steatosis on ultrasound. In four
patients (31%), stopping or reducing suppressive therapy resulted in
viral clearance. This strategy resulted in a mean reduction of ALT from
596 U/L (range 312–1341 U/L) to 97 U/L (22–161 U/L). At follow up, all
remained HEV-RNA negative. Nine patients (69%) were additionally
treated with ribavirin, and ribavirin dose reduction because of
anemia was mandatory in 3 patients. Viral clearance was achieved in
100%. Mean ALT was reduced from 688 U/L (range 42–2358 U/L) to 22
(13–43 U/L). At 6-months follow up, 3/9 (33%) had a viral relapse with
the initial HEV genotype. Mean ALT at relapse was 59 U/L (40–79 U/L).
Conclusions: Restoration of antiviral immunity by withdrawal of
suppressive therapy appears to be an effective treatment for HEV

infection. When this fails, ribavirin is able to clear HEV but viral
relapse is frequent. Further analysis on therapy duration and viral
resistance could provide further insight into this issue.
THU-324
No change in hepatitis C virus-specific T cell functionality after
successful DAA treatment in chronic hepatitis C patients
F. Stelma1,2, M.H. van der Ree1,2, M.J. Sinnige2, A. Brown3, L. Swadling3,
S.B. Willemse1, M. van der Valk1, J.M. de Vree4, P. Klenerman3,
E. Barnes3, N.A. Kootstra2, H.W. Reesink1,2. 1Department of
Gastroenterology and Hepatology; 2Department of Experimental
Immunology, Academic Medical Center, Amsterdam, The Netherlands;
3
Nuffield Department of Medicine and the Oxford NIHR BRC, University
of Oxford, Oxford, United Kingdom; 4Department of Gastroenterology
and Hepatology, University Medical Center Groningen, Groningen,
The Netherlands
E-mail: f.stelma@amc.nl
Background and Aims: In patients with chronic hepatitis C (CHC)
infection, plasma IP-10 levels are increased, reflecting a state of
prolonged immune activation. As a result of constant immune
activation, virus-specific T cells are exhausted and functionally
inactive. Here we analysed the changes in IP-10 levels as well as
HCV-specific T cell function in CHC patients who were successfully
treated with DAA’s.
Methods: In this multicenter, investigator-initiated study, 29 patients
with HCV genotype 1 (n = 11), 3 (n = 17) or 4 (n = 1) infection were
treated with sofosbuvir and daclatasvir ± ribavirin for 12 or 24 weeks
(HCV genotype 3 with cirrhosis for 24 weeks). 18 patients had
previously participated in a phase 1 study where they had received a
single subcutaneous injection with anti-miR-122 (RG-101). Plasma
and peripheral blood mononuclear cells were collected at various
time points during and after treatment. IP-10 levels were measured
by ELISA, and ex vivo, HCV-specific T cell responses were quantified
across the whole HCV genome using genotype specific peptides in
IFN-γ ELISpot assays.
Results: All patients had an SVR12 after treatment. At baseline, IP-10
levels in CHC patients were significantly elevated as compared to
healthy controls (median 134.0 and 39.4 pg/mL respectively, p <
0.0001). During DAA treatment, IP-10 levels rapidly declined
(−42.22 pg/mL at week 1) but were still elevated at FU week 24
after end of treatment as compared to healthy controls (median 53.82
and 39.4 pg/mL respectively, p = 0.02). At baseline, functional T cell
IFN-γ responses were low in CHC patients, the sum of T cell responses
was median 103 SFU/10^6 PBMC. By week 12 of follow-up, functional
T cell IFN-γ responses did not change significantly as compared to BL
when assessed by ELISpot assay (88 SFU/10^6 PBMC, p = 0.38). The
median change between BL and FU week 12 was −75 SFU/10^6 PBMC
(range −562 to +190 SFU).
Conclusions: After successful DAA treatment, broad immune
activation reduces in CHC patients. The magnitude and functionality
of ex vivo HCV-specific T cell responses does not increase following
successful DAA treatment. Our data suggests that there is no
restoration of HCV adaptive immunity after sustained virological
response in CHC patients.
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FRI-405
Blocking platelet activation enhances neutrophil driven liver
repair after acute toxic liver injury
A. Chauhan1, D. Adams1, S. Watson2, P. Lalor1. 1Immunology and
Immunotherapy; 2Centre for Cardiovascular Research, University of
Birmingham, Birmingham, United Kingdom
E-mail: abhichauhan@mac.com
Background and Aims: Toxic injury caused by paracetamol poisoning is the main cause of acute liver failure in the West. The sterile
inflammatory response led by neutrophils is critical in mediating
liver healing after toxic injury. We hypothesized that platelets could
be important players in this process given their roles in liver
regeneration. Little is known about the role platelets play in driving
toxic liver injuries such as paracetamol.
The platelet receptor CLEC-2 mediates powerful platelet activation
independently of haemostasis through its ligand podoplanin
(PDPN) which is ubiquitously expressed and upregulated on a
variety of cells during inflammation. We sought to investigate
whether blocking CLEC-2 dependent platelet activation reduces
toxic liver injury.
Methods: Paracetamol (APAP) or carbon tetrachloride was used to
induce acute toxic liver damage in mice and the role of CLEC-2
mediated platelet activation investigated using mice with conditional
deletions for either the platelet CLEC-2 receptor (PF4creClec1bfl/fl ), or
its activating ligand podoplanin (Vav1-iCre+PDPNfl/fl ) or by using
specific PDPN blocking antibodies (PDPN AB). Liver damage was
assessed by measuring serum ALT and histological analyses and the
innate/inflammatory response by quantifying the hepatic infiltrate
and cytokine production.
Results: Although WT and CLEC-2 deficient mice had comparable
amounts of liver injury immediately after APAP or CCl4 (fig1),
the mice in which CLEC-2 dependent platelet activation was
blocked (CLEC-2 deficient, PDPN deficient, anti-PDPN AB treated)
exhibited accelerated healing (after both APAP and CCl4 injection)
compared to control mice (fig2). Blocking CLEC-2 dependent
platelet activation enhanced hepatic neutrophil recruitment (in
a TNFα dependent fashion) which correlated with liver recovery
(fig3). Neutrophil depletion removed the liver healing effect
induced by CLEC-2 blockade. Immunohistochemical staining and
PCR analysis confirmed the upregulation of podoplanin on human
APAP injured livers suggesting this pathway is also activated in
human disease.
Conclusions: Platelets are involved in determining the outcome of
the sterile inflammatory response to toxic liver injury. We provide the
first demonstration that therapeutically blocking platelet activation
enhances neutrophil driven liver repair. The fact that blocking CLEC-2
mediated platelet activation enhances liver repair without causing
bleeding suggests this may represent a completely novel treatment
for human acute liver failure.

FRI-406
A protective role of IL-22BP in acute liver injury
D. Kleinschmidt1, A.D. Giannou1, J. Kempski1, B. Steglich1,2, F.J. Huber1,
A.M. Shiri1, G. Tiegs3, N. Gagliani1,2, S. Huber1. 1I. Department of
Medicine, Section of Molecular Gastroenterology and Immunology;
2
Department of General, Visceral and Thoracic Surgery; 3Institute of
Experimental Immunology and Hepatology, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany
E-mail: a.giannou@uke.de
Background and Aims: Acute liver injury (ALI) is a critical life
threatening disease, commonly caused by viral infections, drug
intoxication and ischemic conditions. Among the factors implicated
in this process are cytokines. Cytokines mediate liver inflammation,
apoptosis and necrosis, but they may also mediate liver regeneration
after injury. The mechanistic pathways involved in acute liver injury
remain elusive. IL-22, a member of the IL-10 cytokine family, is
known to be able to promote liver regeneration. However the role of
IL-22 binding protein (IL-22BP), a soluble inhibitor of IL-22, in liver
injury is unknown.
Methods: To define the role of IL-22BP in ALI, we performed mouse
models of ALI, namely ischemia reperfusion injury, acetaminophen
(APAP) intoxication and partial hepatectomy (Phx), on Il22 -/-,
Il22bp -/-, Il22 -/-Il22bp -/- and wild type mice. Subsequently, liver
necrosis, inflammation and regeneration were assessed by histology
and flow cytometry.
Results: Unexpectedly we found that upon liver injury IL-22BP has
protective properties by controlling pro-inflammatory effects of
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IL-22. The main producers of IL-22BP were CD11b+Ly6G+ cells under
steady-state conditions and during tissue damage in the liver. We
found that Il22bp -/- mice were more susceptible to ischemia-induced
liver injury as well as APAP mediated hepatotoxicity. Deficiency of IL22BP was associated with increased hepatic DNA damage and
significantly delayed liver regeneration. Il22bp -/- mice exhibited an
increased infiltration of inflammatory CD11b+Ly6C+ cells and a
significant upregulation of Cxcl10 into the liver post IRI. Moreover
endogenous IL-22BP did not affect tissue regeneration after Phx, a
case of non inflammatory liver injury.
Conclusions: We showed that absence of IL-22 control in Il22bp -/mice resulted in increased disease severity upon liver injury. These
findings demonstrate an unexpected pathogenic function of IL-22 in
acute liver damage, and highlight the need to control IL-22 activity.
FRI-407
Neutrophil-to-lymphocyte ratio as an independent predictor of
mortality in critically ill cirrhotic patients
M. Giabicani1, C. Lemaitre2, E. Weiss3, S. Grange2, D. Carpentier2,
G. Beduneau2, C. Girault2, H. Montialoux4, G. Riachi4, O. Goria4,
C. Paugam-Burtz3, F. Tamion2. 1Hepatology, Hospital C enter university
Beaujon (AP-HP), Clichy; 2Medical Intensive Care, Hospital Center
University Rouen, Rouen; 3Anesthesiology and Critical Care, Hospital
Center University Beaujon (AP-HP), Clichy; 4Hepatology, Hospital Center
University Rouen, Rouen, France
E-mail: caro.lemaitre@wanadoo.fr
Background and Aims: Prognosis of cirrhotic patients hospitalized
in intensive care unit (ICU) remains poor. Many studies suggested a
negative impact of systemic inflammation on organ failure and
outcome in cirrhosis. In ICUs, cirrhotic patients are widely admitted
and revalued after receiving optimal treatments for 3 days. However,
little is known about how manage these patients after day 3
according to their prognosis. The blood neutrophil-to-lymphocyte
ratio (NLR) has been identified as a predictor of mortality in patients
with stable liver cirrhosis. The aim of this study was to evaluate the
usefulness of inflammatory marker such as NLR for diagnosis of
infection and predicting the outcome in hospitalized critically ill
cirrhotic patients.
Methods: Retrospective monocentric study including consecutively
cirrhotic patients hospitalized in a medical ICU from 2010 to 2014.
Clinical and biological data at admission and day 3 were collected.
NLR at admission (“NLRD0”), at day 3 (“NLRD3”) and the variation of
NLR between admission and D3 (“delta NLR”) were calculated.
Statistical analysis: non parametric tests, Cox regression (survival
analysis), ROC curves (to discriminate survivors from non-survivors).
Results: 149 cirrhotic patients were admitted in ICU. The etiologies of
liver cirrhosis were alcoholic in 87% of cases with severe score:
median Child-Pugh score = 9 [7–11], median MELD score = 25 [18.3–
30.8]. Main reasons for ICU admission were sepsis (40.9%), gastrointestinal bleeding (23.5%) and renal failure (19.5%). NLRD0 was
higher for patients hospitalized for septic shock ( p < 0.001). Patients
were followed up for 23d [5.5–289.5]. 90 (59.6%) patients died
including 57 (37.7%) deaths in ICU and 18 (12.1%) deaths after ICU
discharge during the same hospitalization. NLR decreased for
survivors between D0 and D3 (−4.5 [−9.8–0.0]) whereas it increased
for non-survivors (+1.2 [−3.1 – +10.1]). In univariate analysis, for
predicting survival, higher values of NLRD3, delta NLR, MELD score at
admission, SOFA score at admission and at day 3 and delta SOFAD0D3 were significant factors. Area under delta NLR ROC curve was 0.72
(CI = 0.61–0.83).
Conclusions: The blood NLR is a novel inflammation index that has
been shown to independently predict poor clinical outcomes. We
have demonstrated that delta NLR is an independent predictor of
mortality in critically ill cirrhotic patients. Delta NLR could help to
identify cirrhotic patients at risk of unfavorable outcome.
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FRI-408
Etiology, outcome and predictors of mortality of viral related
acute liver failure: a single centre prospective cohort study
C.R. Kalal1, R. Maiwall1, S. Sarin1. 1Hepatology, Institute of Liver and
Biliary Sciences, Delhi, India
E-mail: dr.chetankalal@gmail.com
Background and Aims: Acute liver failure (ALF) is a disease with high
mortality. Intensive care and liver transplantation provide support &
rescue. Raised intracranial pressure (ICP) due to Cerebral edema
forms the core of hepatic encephalopathy (HE) & poor outcome along
with sepsis and multiorgan dysfunction. There is a paucity of studies
on prognostic factors of viral-related ALF.
Aim: To study prognostic factors and develop a dynamic prognostic
model for prediction of 28-day mortality in viral-related ALF.
Methods: 83 ALF were enrolled prospectively. Binary logistic
regression models were used to identify score parameters &
derived estimated coefficients were used as relative weights to
compute the score which was also tested for sequential use with
repeated measures Generalised Estmating Equations (GEE).
Results: Of 83 mean age 32.3 ± 8 years, 40% males with commonest
etiology hepatitis E 33 (39.75%) f/b hepatitis A 22 (26.5%), median
jaundice to HE time 8 (1–16) days. At admission 42 (50.6%) had
hypercute presentation, 43 (51.8%) had grade III HE, 26 (31.32%) grade
IV HE, 14 (16.8%) grade I & II HE. 69 (83.1%) were admitted in ICU. total
bilirubin 17.7 ± 5.1 (mg%), INR 4.49 ± 2.3 (IU), ALT 1,486 (273 ± 4,173)
IU/mL, AST 758 (255–1,510) IU/mL, lactate 5.1 (2.5–11.6), ammonia
349.5 (179–704), creatinine 0.96 ± 0.75 (mg%). Mean MELD, APACHE II
& SOFA were 32.4 ± 5.2, 13.48 ± 2.4 & 13.24 ± 2.5 respectively. 36 (43.3)
% had KCH >2 score. At 28-day 36(43.3%) died, septic shock 30 (36.14%)
& raised ICH in6 (7.2%). Univariate analysis showed proportion of
patients with advanced HE (grades III-IV), ammonia, serum lactate,
INR & creatinine was significantly higher among the non survivors
than in survivors at 28 days. A multivariate analysis showed that
ammonia (>303), INR (>4), andlactate (>3.5) at presentation were
significant predictive factors for mortality at 28-days. Lactate >3.5 were
72.3% sensitive and 70.8% specific for predicting 28 days mortality.
Conclusions: In ALF patients outcome remains poor with spontaneous 28-day transplant free survival is 55.8%. Factors associated with
28 day mortality are ammonia, PT INR, and lactate at presentation.
FRI-409
Combining renewable human liver tissue and novel
extracorporeal devices to deliver mammalian liver support
H. Rashidi1, S. Dunphy1, M. Ginai1, H. Dong1, S. Alwahsh1, N.T. Luu2,
P. Newsome2, S. Forbes1, M. Bradley1, A. Callanan1, D. Hay1. 1University
of Edinburgh, Edinburgh; 2University of Birmingham, Birmingham,
United Kingdom
E-mail: davehay@talktalk.net
Background and Aims: Liver disease is the fifth most common cause
of death in the UK and the death toll is rising. Liver transplantation is
an effective procedure to treat end stage liver disease and organ
failure, however donor organ shortage represents a significant
problem. Therefore, there is a clear imperative to develop novel and
scalable alternatives to transplant to treat human liver disease. We
have developed an interdisciplinary approach to this problem,
drawing upon engineering, chemistry and biology to build a novel
liver support device for application.
Methods: Pluripotent stem cells were differentiated to hepatospheres using existing methodology and characterised in vitro and in
vivo. Following this, hepatosphere attachment to four polycaprolactone surfaces was studied. The optimal surface was selected and
incorporated within a novel bioartificial liver device. Post device
assembly, stem cell derived hepatospheres were exposed to fluid
shear stress with cell performance and longevity examined using
appropriate biochemical techniques.
Results: Hepatospheres produced from research and GMP grade
human embryonic stem cell lines were metabolically active and
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stable for over 100 days in culture. To assess hepatosphere capacity to
support liver function, spheres were implanted intraperitoneally
after 30% partial hepatectomy in immune compromised mice.
Notably, hepatospheres supported animal weight recovery better
than the control animal group, demonstrating that stem cell derived
tissue was fit for purpose. Following their robust characterisation,
hepatosphere binding to different polycaprolactone surfaces was
examined. After we identified the optimal polycarplactone surface,
the bioartificial liver device was assembled and charged with stem
cell derived hepatospheres. The populated bioartificial liver devices
were studied in-depth, with a focus on their ability to perform basic
liver functions.
Conclusions: Stem cell derived tissue can be produced at scale from
research and clinical grade hESC lines using a GMP ready process.
Following specification, stem cell derived hepatospheres can populate a novel bioartificial liver device and scaffold, displaying
appropriate levels of liver function. We believe that these studies
represent an important advance for the field and highlight
importance of interdisciplinary research.
FRI-410
Tapered steroid treatment leads to distinct ALT response patterns
in patients with acute severe hepatitis, and may help to
distinguish AIH from DILI
E. Mohr1, T. Müller2, E. Schott2, T. Kaiser3, T. Berg1. 1Hepatology,
University Clinic Leipzig, Leipzig; 2Gastroenterology, Charite, Berlin;
3
Department of Laboratory Diagnostics, University Clinic Leipzig,
Leipzig, Germany
E-mail: elisabeth.mohr@medizin.uni-leipzig.de
Background and Aims: The differential diagnosis between AIH and
DILI in patients with acute severe hepatitis can be challenging due to
insufficient histological, biochemical and immunological pathognomonic characteristics for both diseases. We set out to determine the
clinical outcome of patients with AIH or DILI with particular focus on
the role of steroid therapy.
Methods: Retrospective analysis of 69 patients identified in our
database with indeterminate acute severe hepatitis defined by ALT >
5xULN (mean ALT 1645,2 U/L, range: 303,6–12,330 U/L, mean Bili
10,49 mg/dL, range: 0,41–33,49 mg/dL) from 2011 to 2016, assumed
to have either AIH or DILI, and who received early steroid treatment
during the acute illness.
Results: 38 patients were identified with AIH and 31 with DILI. Only
34% (n = 9) of the patients with AIH displayed a positive AIH score,
whereas 66% showed an indistinct (34% n = 9) or negative (32% n = 8)
score. With regard to histopathological evaluation, AIH could only be
confirmed histologically in 14% (n = 4) of cases, whereas 86% of the
liver biopsies showed findings being either only compatible (46% n =
13) or atypical (40% n = 11) for AIH. Interestingly, patients with DILI
had a significant higher MELD score when compared to patients with
AIH (MELD 20 range 8–29 vs. MELD 15 range 6–23 p = 0.009). In
parallel, ALT values in patients with DILI (mean 2,061 U/L range
356.4–12,330 U/L) were significantly higher when compared to
AIH patients (mean 1228.8 U/L range 303.6–4,095 U/L p = 0.047).
Furthermore, DILI patients required a significant shorter course of
steroid therapy (mean 63 days range 3–300 vs. mean 298 days range
60–1,080 p < 0.0001), which resulted in a significant faster decline to
normal ALT values (mean 16 vs 26 weeks p = 0.007). Moreover, steroid
tapering in AIH was associated with an ALT flare in 74% requiring an
intensified immunosuppressive regimen, which was not detected in
patients with DILI (0% ALT flares, p < 0.001). 1-year patient survival
was 100% for AIH and 97% for DILI. In the whole cohort infection
rates remained low (9%). One patient with DILI required liver
transplantation.
Conclusions: Our data suggest that diagnosis of AIH and DILI in cases
of acute severe hepatitis based on scoring systems and histopathological evaluations remains difficult. Early administration of steroids
is effective for both AIH and DILI leading to good response and

excellent survival rates. Withdrawal of steroids results in unique ALT
response pattern in AIH patients, which allow for indirect discrimination between AIH and DILI.
FRI-411
Liver progenitors and hematopoietic stem cells in acute liver
failure and cirrhosis
E. Solanas1, F.J. Aranguren2, A. Lue3, S. Lorente3, J.A. Moreno4,
J. Medrano5, A. Gonzales6, J.C. Segovia7, M.A. De Gregorio5,
M.J. Morandeira6, M.T. Serrano3. 1Digestive pathology group, Aragon
Institute for Health Research (IIS Aragon); 2Gastroenterology and
Hepatology Unit, Lozano Blesa University Clinical Hospital, Aragon
Institute for Health Research (IIS Aragon); 3Gastroenterology and
Hepatology Unit; 4Hemotology Unit; 5Radiologia Intervencionista;
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Background and Aims: In the last years the involvement of liver
progenitors cells (LPC) and hematopoietic stem cells (HSC) in liver
regeneration processes has been demonstrated. However, the role of
both cell types in the diseased liver is still unknown. The aim of this
work was to study the presence of LPC and HSCs in the liver and
peripheral blood during both acute and chronic liver disease and
determine liver expression and serum levels of growth factors that
seem to be implicated in their activation and migration.
Methods: Prospectively, blood samples from 22 patients with acute
liver failure (ALF), 28 with chronic liver disease (CLD) and 25 healthy
subjects were collected and analyzed for the percentage of CD34 and
cKit positive cells by flow cytometry. On serum samples from the
same subjects SDF-1 (Stromal Derived Factor) and SCF (Stem Cell
Factor) levels were assessed by ELISA. On liver tissue samples from
5 patients with ALF, 5 with CLD and 5 healthy controls, expression of
CD34, cKit, SDF1 and SCF was determined by immunohistochemistry.
Results: Patients with ALF showed a higher percentage ( p < 0.05) of
HSC (CD34 + cells) in peripheral blood than healthy subjects and
patients with CLD. On liver tissue, a marked increase (p < 0.05) of
CD34-positive cells, mainly localized at sinusoidal level, was
observed in patients with ALF compared to cirrhotic patients and
healthy controls, who did not show any positive CD34 staining.
However, patients with CLD showed higher cKit expression in liver
tissue samples than patients with ALF and healthy subjects. The
percentage of cKit-positive cells in peripheral blood did not differ
( p > 0.05) among studied groups. Regarding growth factors, serum
levels of SDF1 were significantly higher ( p < 0.05) in patients with
liver disease compared to healthy subjects, being higher in patients
with cirrhosis than in those with ALF. SCF serum concentration
resulted higher in patient with CLD than in those with ALF ( p < 0.001)
and healthy controls ( p = 0.082). Despite differences at peripheral
blood level, SCF and SDF1 expression in liver tissue was similar among
the three groups.
Conclusions: Response of LPC and HSC during liver injury seems to
be related to the liver disease type. ALF induces a mobilization of
hematopoietic stem cells which seems to be implicated in the liver
tissue repair, mainly at sinusoidal level. During cirrhosis, an increase
of liver progenitors is showed. This increase could be related to an
increase of growth factors (SCF) at peripheral level.
FRI-412
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Background and Aims: Immunometabolism merges two different
disciplines, immunology and metabolism. The perspective focuses in
how immune cells can instruct and affect the metabolic tissue to
support organism adaptation to environmental challenges. One of
the pathologies in which the concept of immunometabolism is the
key is Non-Alcoholic fatty liver disease (NAFLD). This Pathology
develops in a context where inflammation and metabolic changes
take place. We hypothesize that the CCR2/CCL2 axis could be related
to the polarization and functionality of these cells in hepatic tissue
and consequently to the metabolism.
Methods: We carried out this study using Cisgenic mouse overexpresses CCL2 (CCL2 Cg) and mice overexpress CCL2 and deficient
for its receptor (CCL2 Cg/ CCR2 KO). CCL2 Knockout (KO), CCR2 KO and
wild type mice as controls groups. All of them fed with a standard
(CD) or high fat diet (HF) during six weeks. After this period, a
histological and metabolomics analysis of their liver tissue by mass
spectrometry (GC-EI- QTOF-MS) was performed.
Results: The CCL2 or CCR2 deficiency were associated with less
weight, less steatosis and less metabolic alterations causes by diet. On
contrast, the presences of macrophages in the liver tissue were higher
regarding control groups. Metabolic analyses showed that CCL2
overexpression were associated with metabolic disturbances in the
metabolism of glucose, some amino acids and TCA. Nevertheless,
number of macrophages in the liver tissue of this mice were lower
regarding other groups.
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Human hepatobiliary progenitor cells as new candidates for liver
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G. Rommelaere1, K. Gellynck1, T. Baran1, S. Snykers2, L. Falciola1,
M. Najimi1, G. Mazza1, E. Sokal1. 1Promethera Biosciences; 2Promethera
Biosciences (up to 2015), Mont Saint-Guibert, Belgium
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Background and Aims: Orthotopic liver transplantation is the
only treatment for patients with end-stage liver diseases. However,
this methodology is limited due to a shortage of organ donors and
liver cell therapy has been suggested as an alternative treatment.
Injection of hepatocytes has been tested but this method suffers from
practical limitations (difficulty in expansion and cryopreservation).
As a solution to this problem, we isolated human hepatobiliary
progenitor cells (H2Stem) from unsuitable livers for transplantation.
H2Stem proliferate in culture, show high hepatic functionality in vitro
and engraft in vivo in pre-clinical models.
Methods: Human livers segments were dissociated using a two-step
perfusion method and the parenchymal cell fraction isolated by low
speed centrifugations. When put in adherent culture, a population of
epithelial-like proliferating cells develops from the liver cell suspensions and grows for several passages in vitro. The expression profile of
hepatobiliary stem cells was determined pre- and post-differentiation by a full transcriptomic analysis and confirmed by immunostaining and flow cytometry. In addition, the hepatic functionality of
this cell population was evaluated after in vitro differentiation in 2D
as well as in 3D cultures. Lastly, their ability to repopulate and
differentiate in damaged livers was assessed by the infusion in FRG
mice models.
Results: Gene expression analysis and flow cytometry analysis
indicated that the proliferative cell population isolated from human
livers expresses both biliary and hepatic markers. After in vitro
differentiation (2D or 3D), H2Stem cells present high CYP3A4
activities and the ability to secrete hepatic markers such as albumin
or alpha-1-antitrypsin. Notably, H2Stem cells are able to repopulate
livers from the immunodeficient FRG mice after intra-splenic
injection. Engrafted islets stain negatively for CK19 and positively
for albumin, alpha-1-antitrypsin, ornithine transcarbamylase and
arginase. Furthermore, human albumin and alpha-1-Antitrypsin are
detected in the blood of infused animals thus confirming in vivo
differentiation.
Conclusions: In this study hepatobiliary progenitor cells isolated
from human livers present an ability to grow in culture and to engraft
in livers of FRG mice as well as showing hepatic functionality in vivo.
Developments are currently ongoing to further expand H2Stem stem
cells in vitro under GMP-like conditions before evaluating safety and
efficacy in patients affected by liver diseases.
FRI-414
IL-33 protects Murine viral fulminant hepatitis by targeting
coagulation hallmark protein Fgl2/Fibroleukin expression
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Conclusions: These models provide an important link between
inflammation and metabolism and suggest targets for the management of diseases in which there is a clear CCL2 overexpression.
Information gained through this research could be useful for
designing new therapeutic strategies, as CCR2 antagonist in treatment of pathologies in which inflammation plays a crucial role.
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Background and Aims: Viral fulminant hepatitis (FH) remains a
serious obstacle encountered by the clinical doctors with very high
mortality. Lack of understanding of FH pathogenesis has in essence
hindered efficient clinical treatment. IL-33, a member of the IL1-related cytokines, is considered to be a proallergic cytokine that is
especially involved in Th2-type immune responses and suggested to
act as an “alarmin” that amplifies immune responses during various
diseases, but its precise role in the coagulation of fulminant hepatitis
remains unclear.
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Methods: To determine the expression of IL-33 in viral hepatitis, we
established FH by murine hepatitis virus strain 3 (MHV-3). Animals
were sacrificed at 24, 48 and 72 hours post infection, and their hepatic
injury as well as IL-33 expression levels were measured by
immunochemistry and Real-Time PCR. To investigate the role of IL33 in viral hepatitis, we treated mice with recombinant mouse IL-33
(0.8 μg/mouse, i.p.) or PBS at 24 hours before and post infection.
Animals were sacrificed and analyzed for liver inflammation at 72
hours post infection. The expression of cytokine TNF-α, IL-1β, IL-6 was
examined by Real-Time PCR and the expression of cytokine of IFN-γ
was measured by ELISA. Apoptosis in hepatocytes was detected by a
terminal deoxynucleotidyl transferase (TdT)-mediated dUTP nickend labeling (TUNEL) kit. The expression of fgl2 was examined by
immunochemistry and Real-Time PCR. The expression of fibrin was
detected by immunochemistry. To further explore the possibility that
IL-33 directly acts on macrophages, we treated THP-1 cells in the
presence of recombinant IL-33 in vitro. The expression of fgl2 was
determined by Real-Time PCR.
Results: In this article, we showed that MHV-3 infection causes a
rapid increase in liver IL-33 levels and quick development of FH
accompanied by a remarkable induction of hepatic ﬁbrinogen-like
protein 2 (fgl2), a hallmark protein that causes necrosis of infected
livers. In vivo IL-33 treatment leads to significant attenuation of
the disease, accompanied by a remarkable reduction of hepatic fgl2
in the infected livers independent of virus replication. In vitro
IL-33 administration prevents MHV-3-induced fgl2 secretion by
macrophages.
Conclusions: In conclusions, IL-33 had marked effects on treating
murine viral fulminant hepatitis by targeting coagulation hallmark
protein fgl2/fibroleukin expression.
FRI-415
Clinical and virological implications of A1846T and C1913A/G
mutations of hepatitis B virus for severe liver diseases
H. Zang1, S. Xin2, D. Xu3. 1Liver Failure Medical Center; 2Medical Center
for Liver Failure; 3Research Center for Clinical and Translational
Medicine, Beijing 302 Hospital, Beijing, China
E-mail: xinshaojie302@163.com
Background and Aims: A few studies showed that A1846T and
C1913A/G mutations were associated with the development of ACLF.
However, comparison of age- and viral genotype-matched ACLF
patients with controls was either not done or performed with a small
size of samples. This may bring bias in the analysis. Compared with
non-ACLF patients, ACLF patients had an older age on average that
was related to a longer HBV infection course and increased chance to
develop viral mutations. In addition, associations between the
mutations with prognosis of ACLF patients and with alteration of
virological features were not established in these studies.This study
aimed to clarify clinical and virological implications of A1846T and
C1913A/G mutations in HBV genome.
Methods: A total of 438 patients were enrolled, including 146 with
mild chronic hepatitis B (CHB-M), 146 with severe chronic hepatitis B
(CHB-S), and 146 with acute-on-chronic liver failure (ACLF). Patients’
age and HBV genotype were matched among the three groups. Fulllength HBV genome was directly sequenced. Replicons containing
A1846T and C1913A mutants and wild-type counterparts were
constructed and transfected to HepG2 cells for phenotypic analysis.
Results: A1846T was detected in 30.82%, 40.41% and 55.48% of
patients with CHB-M, CHB-S, and ACLF (P < 0.01), respectively, while
detection rate for C1913A/G was 15.52%, 28.77%, and 35.62% in the
three patient groups (P < 0.01). ACLF patients with A1846T had a
higher risk of death than those without the mutation (OR 1.7, 95% CI:
0.86–3.39). A1846T mutant showed 3.20-fold and 1.68-fold increase
of replication capacity and promoter activity, respectively, while
C1913A showed a significant decrease of core protein expression
compared to the wild type.

Conclusions: In conclusion, A1846T and C1913A occurrence was
positively associated with severe clinical presentations and the two
mutations might play coordinated roles. A1846T mutation was an
indicator for poor prognosis of ACLF.
FRI-416
Augmenter of liver regeneration protects against carbon
tetrachloride-induced liver injury by promoting the autophagy
in mice
H. Shi1, W. Han1, H. Shi1, Z. Duan1. 1Beijing Youan Hospital,
Beijing, China
E-mail: shb411@126.com
Background and Aims: Augmenter of liver regeneration (ALR) exerts
strong hepato-protective properties in various animal models of liver
injury, but its protective mechanisms have not yet been explored.
Autophagy is a recently recognized rudimentary cellular response to
inflammation and injury. The aim of this study was to test the
hypothesis that ALR may protect acute liver injury through the
autophagic pathway.
Methods: ALR level and its effect in acute liver injury were studies
in mouse model induced by carbon tetrachloride (CCl4). The effect of
ALR on autophagy was analyzed in vitro and in vivo. After autophagy
was inhibited by 3-methyladenine (3-MA), the apoptosis and
proliferation were detected in acute liver injury mouse model. The
ALR and autophagic levels were measured in patients with liver
cirrhosis (LC) and acute liver failure (ALF) respectively.
Results: In the progression of acute liver injury, ALR level increased
slightly in early stage and decreased significantly in late stage of CCl4 induced mice. The pretreatment of ALR plasmid by tail vein injection
protected mice against acute liver injury. The protective effect of ALR
relied on the induction of autophagy, which was supported by the
following evidence: (1) ALR overexpression directly induced autophagy flux in vitro and vivo; (2) ALR pretreatment suppressed
apoptosis and promoted proliferation in CCl4 -induced mice but
inhibition of autophagy reversed these effects. More importantly, ALR
level decreased in patients with ALF compared with normal controls.
Conclusions: We have demonstrated that ALR ameliorated liver
injury via autophagic mechanisms, indicating a potential therapeutic
application for liver injury.
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Background and Aims: Submassive hepatic necrosis (SMHN) is the
defining histological feature of acute-on-chronic liver failure (ACLF).
In the areas of SMHN, liver progenitor cells (LPC) critically contribute
to liver regeneration. This study investigated the key events that
determine LPC-mediated liver regeneration in ACLF following SMHN.
Methods: Liver tissues from 53 ACLF patients (50 receiving liver
transplantation (LT) vs. 3 spontaneously recovered) were investigated
by immunohistochemistry for Cytokeratin 7 and CD26 to identify
LPC/intermediate hepatocyte-like cell (IHLC) and hepatocyte polarity.
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Transcription factor gene profile was analyzed by microarray.
Canaliculi were further examined in collagen sandwich-cultured
mouse hepatocytes.
Results: Rapid ductular reaction was observed in all ACLF patients
receiving LT even if their clinical duration were 2 days. In these
patients, LPC differentiated into IHLC and hepatocytes with time,
whereas liver function further deteriorated over time. Notably, LPCderived hepatocytes did not form canaliculi. In contrast to the
patients receiving LT, hepatocytes of recovered ACLF patients
displayed intact polarity with formation of canaliculi. Microarray
analyses and immunohistochemistry revealed remarkably reduced
HNF4α expression in liver tissues from the ACLF patients receiving LT.
In contrast, hepatocytes in recovered ACLF patients demonstrated
strong HNF4α expression. However, in vitro study showed that
disruption of HNF4α expression did not impact hepatocyte polarity.
Conclusions: Recovery from ACLF is associated with formation of
canaliculi and strong HNF4α expression. HNF4α might play a critical
role in regulating LPC differentiation towards hepatocytes. Uncovered
factors determine polarity with canaliculi formation and function of
LPC-derived hepatocytes that decide the clinical outcome of ACLF.
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Evaluation of spheroid reservoir bioartificial liver with porcine
hepatocytes in rhesus monkey model of acute liver failure
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Background and Aims: Bioartificial liver devices are under development for supportive therapy of liver failure. Spheroid Reservoir
Bioartificial Liver (SRBAL) is a novel extracorporeal liver assist device
composed of functional porcine hepatocyte spheroids. This study
aims to evaluate the effectiveness and safety evaluation of system in a
preclinical primate model of acute liver failure (ALF).
Methods: Thirty healthy rhesus monkeys were infused with
hepatotoxin α-amatoxin and lipopolysaccharide (LPS) and randomly
distributed into five groups (ALF control, without SRBAL treatment,
n = 6; No cell SRBAL (sham treatment) group, no cell SRBAL treatment
after toxin administration 12 h, n = 6; 12 h SRBAL, SRBAL treatment after toxin administration 12 h, n = 6; 24 h SRBAL, SRBAL
treatment after toxin administration 24 h, n = 6; 36 h SRBAL, SRBAL
treatment after toxin administration 36 h, n = 6). All SRBAL treatments were 6 hours in duration. After treatment, animals were
followed for the biochemical, immunological, histological and
inflammatory changes up to 336 h.
Results: None of the ALF control animals survived beyond 68 h; their
biochemical profiles confirmed ALF. The medium (do you mean
average or median?) survival time (MST) of animals in the sham
treatment group was 92 h. In contrast, ALF animals treated with the
hepatocyte SRBAL device had improved survival at 12 h (6/6, 100%,
MST = 336 h), 24 h (3/6, 50%, MST = 248 h) and 36h (1/6, 17%, MST =
131.5 h) after ALF induction. Blood ammonia and total bilirubin were
lower, and albumin levels were higher in all hepatocyte SRBAL
treatment groups. There was no evidence of porcine endogenous
retrovirusinfection in treated animals. IgM in rhesuses increased at
12 h after treatment and maintained normal level until the end, while
IgG did not show significant increase.
Conclusions: The SRBAL improved survival rate and prolonged
survival time in a rhesus monkey model of drug induced ALF. The
better survival rate can be obtained when received SRBAL treatment
earlier after after toxin administration. The porcine hepatocyte
spheroids of SRBAL did not elicit a xenogeneic immune response in
ALF monkeys.

S338

FRI-419
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Background and Aims: Cardiotrophin-1 (CT-1) is a member of the
interleukin (IL)-6 family of cytokines which signals through the
gp130/leukemia inhibitory factor receptor (LIFR) heterodimer.
Besides its metabolic effects, CT-1 acts as an endogenous defence of
the liver against a variety of pro-inflammatory and pro-apoptotic
injurious agents. Here we aimed at analysing the anti-inflammatory
role of CT-1 and, in particular, its impact on the macrophage function.
Methods: To evaluate the specific role of the endogenous cytokine
CT-1 in the inflammatory response, we tested the production of proinflammatory cytokines following LPS challenge in WT and CT-1
knock-out mice and, additionally, we analysed the effect of
recombinant CT-1 (rCT-1) on bone marrow derived macrophages
(BMDM) from WT and CT-1 null mice. Furthermore, we generated a
transgenic mouse in which a loxP-flanked transcriptional STOP
cassette prevents transcription of the downstream CT-1 under a
strong synthetic promoter (CAG). Breeding these animals with
LysMCre transgenic mice yielded recombination of loxP-flanked
alleles in macrophages and other myeloid lineage-derived cell types
resulting in high level CT-1 synthesis in these cells. BMDM derived
from those mice were challenged with LPS and cell response was
analysed. Finally, we investigated the in vivo consequences of rCT-1
treatment of mice before induction of LPS-mediated endotoxic shock.
Results: Administration of LPS to CT-1 knock-out mice resulted in
significantly higher serum levels of pro-inflammatory cytokines
(TNF-alpha, IL-12 and IFN-gamma) as compared to WT animals. Pretreatment of BMDM from WT and CT-1-/- mice with rCT-1 increased
the expression of IL-4Ralpha (IL-4R) which synergized with IL-4 in
the induction of M2-macrophage polarization markers. BMDM from
mice with conditional over-expression of CT-1 in macrophages
showed marked increase of IL-4R expression in these cells which,
when challenged with LPS, showed intense reduction in the
production of pro-inflammatory cytokines. In vivo, administration
of rCT-1 to mice before LPS-induced endotoxic shock lead to
decreased mortality and reduced expression levels of markers
characterizing M1 macrophage phenotype.
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Conclusions: CT-1 primes macrophages for IL-4-dependent M2
polarization. Our results identify CT-1 as protective cytokine which
acts as a key modulator of inflammation in conditions such as
endotoxemia.
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Background and Aims: The definition of ACLF based on cirrhosis,
irrespective of cause, is still controversial. This study aimed to clarify
the clinicopathological characteristics of patients with hepatitis Brelated ACLF (HBV-ACLF) in a prospective, multiple-center study and
develop a new diagnostic criteria and prognostic score of CHB-ACLF to
improve the limits of CANONIC-ACLF.
Methods: Patients with cirrhosis with acute decompensation or with
CHB with acute severe liver injury (total bilirubin ≥5 mg/dL and INR
[international normalized ratio] ≥1.5) were enrolled. The clinical
characteristics and indicators of prognosis were used to develop a
new diagnostic criteria and prognostic score for CHB-ACLF.
Results: According to the CANONIC-ACLF diagnostic criteria but
ignored the indicator of cirrhosis, 389 patients were identified as
ACLF from 1,320 patients after exclusion: 92 with CHB-ACLF without
cirrhosis (CHB-NC-ACLF), 271 with CHB-ACLF with cirrhosis (CHBC-ACLF) and 26 with non-CHB-ACLF with cirrhosis (Non-CHB-CACLF). The short-term mortality (28/90-day) in CHB-ACLF patients
(CHB-C-ACLF: 52/70%, CHB-NC-ACLF: 61/74%) especially in CHB-NCACLF’s was significantly higher than that in Non-CHB-ACLF patients
(33/51%). The organ failure in liver and coagulation occurred more
frequently in patients with CHB-ACLF than in those with Non-CHBACLF (kidney failure is the main organ failure). Meanwhile, INR was
the most relevant risk factor of 28-day mortality in CHB-ACLF
patients. Among the total 1,119 CHB patients (transplantation-free),
the 28-day mortality in 233 patients with single liver failure without
kidney dysfunction or mild to moderate hepatic encephalopathy was
20%, which significantly higher than the threshold defined by
CANONIC (>15%). Single liver failure with INR ≥ 1.5 as new diagnostic
indicators of CHB-ACLF definition could effectively distinguish the
high mortality population from above patients (28-day mortality:

21%). The predictive value of new CHB-ACLF prognostic score for
short-term mortality was higher than previous ACLF’s. The external
validation group further confirmed the results.
Conclusions: CHB-ACLF has specific clinicopathological characteristics compared to ACLF based on alcoholic or fatty liver disease.
Irrespective of cirrhosis, CHB-ACLF with single liver failure and INR ≥
1.5 has higher short-term mortality and should be intensively
managed. Our new developed criteria and score bridged the gap of
CANONIC’s in CHB-ACLF diagnosis and prognosis.
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Acute on chronic liver failure (ACLF) – combining CLIF-SOFA
criteria with APASL definition of ACLF enhances prediction of
mortality at 1, 3 and 6 months
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Trivandrum, India
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Background and Aims: ACLF is a new entity which is used for
patients with acute complication of cirrhosis with organ failure(s). In
contrast to acute decompensation of compensated cirrhosis, ACLF has
a high 1 and 3 month mortality, with hope of reversibility after
successful treatment of acute insult. To see if application of CLIF SOFA
criteria in patients diagnosed as ACLF by APASL criteria improves
prediction of mortality at 1, 3 and 6 months.
Methods: Single center prospective observational study including
100 ACLF patients as per APASL definition, admitted from February
2015 to February 2016. These patients were reclassified into ACLF and
no ACLF groups using CLIF SOFA criteria.
Results: Alcohol was the most common cause of chronic liver disease
(62%) followed by Hepatitis B (19%) and Nonalcoholic steatohepatitis
(12%). Out of the 100, 72 patients were classified as ACLF by both CLIF
SOFA and APASL criteria (Group A) and 28 patients had ACLF by APASL
criteria only (Group B). Bacterial infection ( p value 0.024) and
coagulation failure (59.7% vs. 7.1% p < 0.001) was significantly higher
in Group A. Mortality at 1, 3 and 6 months was higher in Group A
(44.4% vs. 7.1%, p < 0.001 and 63.9% vs. 32.1%, p < 0.004 and 75% vs.
46.4% p = 0.006). As per CLIF SOFA ACLF definition, the 72 patients
were graded as ACLF grade 1, 11.1%, ACLF grade 2, 38.9%, ACLF grade 3,
50%. The most common organ failure was cerebral failure (80.6%)
followed by liver failure (70.8%), coagulation failure (59.7%), cardiac
failure(17%), Renal dysfunction (16%), Renal failure (12%) and
Respiratory failure (11%). 1 month mortality in patients with no
ACLF, grade 1, 2 and 3 ACLF was 7.1%, 25%, 25% and 63.9% and 3 month
mortality was 32.1%, 37.5%, 57.1% and 75% and 6 month46.4%, 37.5%,
75.0%, and 83.3% respectively. Compared to patients without ACLF,
ACLF patients as per CLIF-SOFA criteria had significantly higher
international normalized ratio (INR), serum creatinine, total leucocyte count, Child-Pugh and MELD scores, Hepatic encephalopathy but
lower serum sodium ( p value < 0.05).
Conclusions: Combining CLIF-SOFA criteria with APASL definition of
ACLF is better than APASL definition alone in predicting not only short
term mortality at one month, but also three and six month mortality.
Grade 1 ACLF (CLIF-SOFA) though predicting higher 1 month mortality,
was not better than No ACLF in predicting 3 and 6 month mortality.
FRI-422
Development of human liver extracellular matrix hydrogel for
three dimensional cell culture and cell transplantation
L. Frenguelli1, W. Al-Akkad2, C. Crowley3, M. Tiwari4, A. Mani2,
A. Telese2, P.D. Coppi3, K. Moore2, K. Rombouts2, M. Pinzani2,
G. Mazza2. 1UCL, Institute for Liver and Digestive Health, London;
2
Institute for Liver and Digestive Health; 3Institute for Child Health;
4
Department of Mechanical Engineering, UCL, London, United Kingdom
E-mail: l.frenguelli@ucl.ac.uk
Background and Aims: Hepatocyte transplantation has been
proposed as an alternative to orthotopic liver transplantation for
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treating end-stage liver diseases, however this method is limited due
the poor cells engraftment into the liver. Furthermore, in vitro culture
of hepatocytes is associated with de-differentiation and consequently
decreased hepatocyte-specific function. Therefore, the development
of human extracellular matrix (ECM) hydrogel, with retained ECM
protein composition and 3D-architecture, could provide a physiological microenvironment able to promote in vitro survival and
proliferation of hepatocytes.
Methods: Whole human livers unsuitable for transplantation were
decellularised by retrograde perfusion, lyophilized and comminuted
to a particulate form. Next, several protocols were employed to gel the
ECM powder solution. Resultant ECM-hydrogels were characterized
by Scanning Electron Microscope (SEM) and rheological measurement. Lastly, 0.5 million of human hepatoblastoma cell line (HepG2)
were seeded on ECM hydrogels (n = 10) and cells were cultured up to
10 days.
Results: The development of human liver ECM-hydrogel was
achieved only by introducing our novel solubilisation and gelification
steps. These steps were characterized by: (i) solubilisation in protease
free solution and (ii) implementation of gelling polymers such as agar
and agarose. Three-dimensional ultrastructure and porosity of ECM
hydrogels have been confirmed by SEM. Rheological measurements
have confirmed preservation of biomechanical properties after ECM
gellyfication with stiffness values similar to human healthy liver.
HepG2 cells seeded on ECM hydrogel were highly functional as
confirmed by efficient and prolonged albumin secretion, while this
was absent for the cells seeded on agarose hydrogels without ECM.
Experiments are ongoing to compare HepG2 cell viability and
protein/gene expression between ECM-hydrogels and 3D human
liver scaffolds.
Conclusions: We introduced a novel protocol to develop human
ECM-hydrogel starting from unsuitable organs for transplantation.
Hydrogels are characterized by stiffness similar to that of normal
human liver and they are able to provide an optimal 3D microenvironment for the growth of bio-engineered HepG2 cells which showed
high metabolic functionality. Overall, these findings open new
perspective for three-dimensional cell culture to be employed for in
vitro disease modelling and in vivo cell transplantation.
FRI-423
Exacerbated LPS/GalN-induced liver injury in the stress sensitive
Wistar Kyoto rat: possible role of the endocannabinoid system?
M. Killilea1, D.M. Kerr2, B.L. Mallard1, M. Roche1, A.M. Wheatley1.
1
Physiology; 2Pharmacology and Therapeutics, NUI Galway, Galway,
Ireland
E-mail: m.killilea2@nuigalway.ie
Background and Aims: A strong association has been established
between psychological stress and death due to liver disease. In
addition, the endocannabinoid (EC) system has been identified as a
key player in several acute and chronic liver pathologies (Mallet et al.,
2011). Administration of lipopolysaccharide/D-galactosamine (LPS/
GalN) is widely used to mimic acute liver injury in animals. Here we
tested the hypothesis that stress may predispose the liver LPS/GalNinduced injury and that alterations in the EC may play a role in the
mechanism.
Methods: Male Wistar Kyoto (WKY;stress-sensitive) and SpragueDawley (SD) rats (Harlan, UK) were subjected to stress/anxietyrelated tests including open field and elevated plus maze (n = 15–16).
A second cohort of rats were administered 20 μg/200 mg LPS/GalN
(IP) and sacrificed at 0, 6 and 24 hrs (n = 8). Plasma samples were
analysed for liver enzyme levels while livers were processed for
histology, hepatic inflammatory cytokine levels (ELISA), hepatic
caspase-3 activity and protein expression using western blotting,
EC levels (LC-MS/MS) and EC degrading enzymes expression (qRTPCR).
Results: Behavioural testing confirmed an altered stress-related/
anxiety-like phenotype in WKY vs. SD rats.WKY rats had higher levels
S340

of alanine aminotransferase (ALT), aspartate aminotransferase (AST)
6 hr and significantly higher 24 hrs post LPS/GalN vs. SD counterparts. WKY rats exhibited a significantly increased caspase-3 activity
and cleaved caspase-3 protein expression in the liver 24 hrs post LPS/
GalN compared to SD.LPS/GalN induced a significant histopathological changes in WKY compared to SD rats and caused a significant
increase in IL-1beta levels 6 hrs post LPS/GalN in WKY.WKY livers had
reduced monoacylglycerol lipase (MAGL), fatty acid amide hydrolase
(FAAH) expression and anandamide (AEA) levels but increased 2arachidonoylglycerol (2-AG) vs. SD at baseline. LPS/GalN significantly
increased EC levels (AEA and 2-AG) in the liver at 6 and 24 hrs and
significantly reduced EC degrading enzymes FAAH and MAGL at
24 hrs vs. SD counterparts.

Conclusions: Overall, we confirmed (i) the stress-related/anxietylike phenotype of WKY rats (ii) LPS/GalN-induced liver injury is
exacerbated in stress-sensitive WKY rats (iii) Sustained elevation of
ECs; AEA and 2-AG levels and reduction in EC degrading enzymes is
observed in stress-sensitive but not non-stress sensitive animals. For
the first time, a relationship between the EC system and psychological
stress in liver injury has been established.
FRI-424
Long term mortality is increased in patients surviving acute liver
failure without liver transplantation
M.C. Donnelly1, L. Williams2, B. Murray3, C. Taylor3, A. Springbett3,
J. Davidson1, A. Baird1, K. Martin1, J.K. Moore1, N. Lone2, K.J. Simpson4.
1
Dept. of Hepatology, Royal Infirmary of Edinburgh, NHS Lothian;
2
Centre for Population Health Sciences, University of Edinburgh; 3NHS
Information Services Division, Electronic Data Research and Innovation
Service; 4Division of Health Sciences, University of Edinburgh,
Edinburgh, United Kingdom
E-mail: mhairi.donnelly@nhs.net
Background and Aims: In Scotland, patients with acute liver injury
(ALI) or failure (ALF) are managed in a single national centre (SLTU).
Around 60% of patients survive admission without transplantation,
but little research has been undertaken on the long term outcomes of
these “spontaneous survivors’. The aim of the study was to determine
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if spontaneous survivors of ALF have increased long term mortality
compared with a matched “normal” population.
Methods: The study cohort was patients admitted to SLTU with ALI/
ALF (01/11/1992–31/12/2014) who survived to discharge without
liver transplantation. The general population control cohort was
matched for year of birth, sex and postcode sector. The primary
outcome measure was mortality (until 30th June 2015).
Results: Mortality rate was significantly higher in spontaneous
survivors of ALF compared with ALI ( p < 0.001), and higher than the
matched control cohort ( p < 0.0001). Mortality rate was increased in
non-paracetamol compared with paracetamol cases ( p < 0.001).

Cohort

Mortality rate

Acute liver failure
spontaneous survivors
(all aetiologies, n = 259)
Acute liver injury
spontaneous survivors
(all aetiologies, n = 462)
Paracetamol overdose
spontaneous survivors
(Acute liver failure and
injury, n = 576)
Non paracetamol aetiology
spontaneous survivors
(Acute liver failure and
injury, n = 145)
Control cohort
(matched, n = 2,653)

27.8% (n = 72)

Harm by drugs or injury
40.3% (n = 29)

20.3% (n = 94)

Harm by drugs or injury
28.7% (n = 27)

22.2% (n = 128)

Harm by drugs or injury
47.7% (n = 61)

26.7% (n = 39)

Cardiorespiratory disease
25.6% (n = 10)

4.6% (n = 122)

Top cause of death

Malignancy 35.2% (n = 43)

The median number of days from discharge to death was longer in the
paracetamol cohort ( paracetamol cohort 1351.5 days, non-paracetamol cohort 162.5 days; p < 0.0001).
Conclusions: Patients spontaneously surviving ALI/ALF have excess
mortality compared with a matched normal population. This excess
mortality occurs earlier in the non-paracetamol cohort. These
patients may benefit from subsequent intervention to reduce this
excess mortality.
FRI-425
Genetic ablation of pannexin1 protects against acetaminopheninduced hepatotoxicity in mice
M. Maes1, J.L. Weemhoff2, J. Willebrords1, S.C. Yanguas1, T.C. da Silva3,
I.V.A. Pereira3, M. Lebofsky2, H. Jaeschke2, B. Cogliati3, M. Vinken1.
1
Department of In Vitro Toxicology and Dermato-Cosmetology, Vrije
Universiteit Brussel, Brussels, Belgium; 2Department of Pharmacology,
Toxicology and Therapeutics, University of Kansas Medical Center,
Kansas City, United States; 3Department of Pathology, School of
Veterinary Medicine and Animal Science, University of Sao Paulo,
Sao Paulo, Brazil
E-mail: michael.mc.maes@vub.ac.be
Background and Aims: Pannexins form hexameric channels at the
plasma membrane surface and establish a pathway for extracellular
communication. Recent research from our group showed that
pharmacological inhibition of pannexin1 channels alleviates acetaminophen-induced hepatotoxicity in mice, as judged on lowered
aminotransferase serum levels, decreased amounts of inflammatory
and oxidative stress indicators as well as reduced neutrophil
recruitment to the liver. To further substantiate this outcome, the
present study was set up, whereby liver injury was induced by
acetaminophen overdosing in mice genetically lacking pannexin1.
Methods: C57BL/6J pannexin1-/- and wild type mice were administered 300 mg/kg acetaminophen. Sampling was performed 0, 1, 6,
24 and 48 hours after acetaminophen administration. Evaluation
of the toxicological response was based on a set of clinically and
mechanistically relevant parameters, including protein adduct
formation, histopathological examination, measurement of alanine

aminotransferase activity, cytokines, reduced and oxidized glutathione, and analysis of proliferating cell nuclear antigen expression.
Results: Pannexin1-/- animals showed less liver cell death and
reduced aminotransferase serum levels compared to wild type
animals after acetaminophen overdosing. This was paralleled by
decreased amounts of pro-inflammatory cytokines.
Conclusions: These results confirm the critical role of pannexin1
channels as mediators in liver injury triggered by acetaminophen.
Simultaneously, these data reinforce the potential of pannexin1
channel inhibition as a novel clinical approach for the treatment of
drug-induced hepatotoxicity.
FRI-426
Hepatocyte-specific deletion of type I interleukin-1 receptor
(IL-1RI) attenuates D-GalN/LPS-induced acute liver injury in vivo
N. Gehrke1, N. Hövelmeyer2, A. Waisman2, M.A. Wörns1, P.R. Galle1,
J.M. Schattenberg1. 1I. Department of Medicine; 2Department of
Molecular Medicine, University Medical Center of the Johannes
Gutenberg University, Mainz, Germany
E-mail: NadineGehrke@gmx.net
Background and Aims: Acute liver failure (ALF), which can occur
from various insults including hepatotoxins or acute inflammation,
exhibits a high mortality and has limited therapeutic options. While
several studies have provided evidence for the contribution of IL-1
signaling in the pathogenesis of ALF, the role of the type I interleukin1 receptor (IL-1RI) on hepatocytes is not yet fully elucidated.
Methods: To study the impact of IL-1RI expression on hepatocytes to
ALF, we generated hepatocyte-specific IL-1RI knockout mice (Alb-cre:
IL-1RIflox/flox, IL-1RIHep-/-) using the cre-loxP system under control of
the albumin promoter. IL-1RIHep-/- mice displayed normal transaminase levels and liver histology up until 6 month. TNF-mediated
ALF was induced in IL-1RIHep-/- and wild type (wt) mice aged 10–12
weeks by intraperitoneal injection of D-galactosamine (D-GalN,
0.75 mg/g BW) and LPS (2.5 μg/g BW).
Results: Conditional ablation of IL-1RI in hepatocytes significantly
ameliorated liver injury and cell death in response to D-GalN/LPS at
4 hours: ALT and AST (ALT: 515 vs. 99U/l, p < 0.05; AST: 478 vs. 197U/l,
p < 0.05; wt vs. IL-1RIHep-/-, n = 8–10) as well as inflammatory
cytokines/chemokines including IL-1β, IL-6, IFN-γ, CCL2 and TNF in
the serum were decreased. The increase in hepatic il1a, il1b, il6, ifng
and ccl2 mRNA in response to D-GalN/LPS was attenuated by 50% in
IL-1RIHep-/- mice compared to the wt ( p < 0.05), while mRNA
expression of other members of innate immune signaling, including
tlr4, myd88 and tnf, were comparable. The degree of apoptosis in the
liver, which was assessed histologically and by activation of caspase 3,
was markedly diminished in IL-1RIHep-/- mice compared to wt
littermates. In parallel, a pronounced increase in NF-κB p65 activity
as determined by a functional binding assay and reduced activation of
injurious c-Jun N-terminal kinase (JNK) and c-Jun signaling was
observed in IL-1RIHep-/- mice. In contrast, in vitro stimulated
hepatocytes derived from IL-1RIHep-/- mice exhibited caspase- and
JNK-dependent cell death comparable to wt hepatocytes from
actinomycin D (200 ng/mL) and TNF (100 μg/mL) at 24 hours.
Conclusions: In summary, these data suggest that IL-1RI is critical in
hepatocyte resistance to TNF-mediated cell death in vivo and indicates
that IL-1 signaling plays a pivotal role in the self-amplifying signaling
during hepatic cell death and inflammation from TNF in vivo.
FRI-427
Melatonin protects liver in experimental severe acute liver failure
N.A.P. Marroni1, J.D.O. Salvi2, E.G. Schemitt3, J.R. Colares3,
R.M. Hartmann3, F. Licks3, V.F.L.D. Santos1, C.A. Marroni4.
1
Universidade Luterana do Brasil, Canoas; 2Centro Universitário
Luterano de Ji-Paraná (CEULJI/ULBRA), Ji-Paraná; 3Universidade Federal
do Rio Grande do Sul; 4Universidade Federal de Ciências da Saúde de
Porto Alegre, Porto Alegre, Brazil
E-mail: norma.marroni@ulbra.edu.br
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Background and Aims: Severe Acute Liver Failure (SALF) occurs
when there is liver damage with necrosis of most hepatocytes
without obvious regeneration in previously normal liver. Studies
indicate the relation of oxidative stress with alterations of energetic
substrates and increase of the activation of enzymes generating
reactive oxygen species responsible for liver damage. Melatonin
(Mel) is a hormone synthesized in the pineal that regulates enzymes
involved in the redox cycle and is a potent scavenger of free radicals.
The objective was to evaluate the effects of Mel on the hepatic tissue
of Wistar rats, in a model of SALF induced by Thioacetamide (TAA).
Methods: CEUA-ULBRA approved project 2016/120. 28 randomized
animals were used in four groups: CO, Mel, TAA and TAA + Mel. Two
doses (400 mg/kg i.p.) of TAA were administered within 8 hours. Mel
was administered twice at a dose of 20 mg/kg (i.p.). After 48 hours
from the start of the experiment, the animals were killed after
collection of blood to evaluate liver integrity (AST, ALT and PA) and
liver to evaluate lipoperoxidation (TBARS), activity of antioxidant
enzymes (SOD, CAT, GPx and GST), levels of NO2 and NO3, histology
(HE), and immunohistochemistry iNOS, NF-κB and TNF-α. Statistical
analysis: ANOVA + Student Neumann Keuls.
Results: Mel was able to significantly reduce AST, ALT and PA levels in
the TAA + Mel group compared to the TAA group ( p < 0.001). LPO was
approximately 40% lower in TAA + Mel when compared to TAA group
( p < 0.01). There was a decrease in the activity of SOD ( p < 0.001), GPx
( p < 0.05) and GST ( p < 0.001) and increased CAT activity ( p < 0.01) in
the TAA + Mel relation to the TAA group. The concentration of NO2 and
NO3 was also lower in the TAA + Mel group compared to that receiving
only TAA ( p < 0.001). The histological analysis by HE indicates a lower
tissue damage in the TAA + Mel group, in addition this group presents
a reduction in the immunohistochemical expression of the iNOS,
TNF-α and NF-κB markers when compared to the TAA group.
Conclusions: Melatonin was able to attenuate the damages demonstrated. We therefore suggest the protective role of melatonin in this
experimental model.
FRI-428
Hepatic accumulation and activation of CD8+ T cells aggravate
acute liver injury
P.M. Niemietz1, F. Heymann1, M. Kohlhepp1, J. Mossanen2,
C. Trautwein1, F. Tacke1. 1Department of Medicine III; 2Department of
Intensive Care and Intermediate Care, RWTH University,
Aachen, Germany
E-mail: pniemietz@ukaachen.de
Background and Aims: Drug-induced hepatotoxicity is a major
cause of acute liver failure (ALF) in humans. Mouse models of
acetaminophen (APAP) poisoning or carbon tetrachloride (CCl4)
injury revealed that inflammatory responses influence the severity of
liver damage following drug toxicity. At present, neutrophils and
inflammatory monocytes are regarded as key inflammatory cells
promoting acute liver injury. The chemokine receptor CCR7 is
important for the egress of T cells from tissue or circulation to
lymph nodes and secondary lymphatic organs. In this study, we
investigated the contribution of T cells to ALF in mice by comparing
wildtype (WT) and CCR7-deficient mice in two acute injury models.
Methods: C57BL/6 WT and CCR7-/- mice were evaluated in two
models of acute liver injury (APAP, CCl4) using biochemistry (ALT,
AST), histology, qPCR, two-photon microscopy, immune cell phenotyping by flow cytometry and antibody-mediated cell depletion.
Results: Upon acute liver injury induced by APAP or CCl4, liver injury
was significantly exacerbated in CCR7-/- compared to WT mice.
Already at 3 and 6 hours after APAP administration, CCR7-/- mice
showed the specific accumulation of CD8+ T cells in the liver with a
highly activated phenotype, characterized by high CD44 and
increased CD107 expression. Inflammatory cytokines (e.g., IL-1b, IL6, IL-17) were significantly higher in CCR7-deficient compared with
WT mice. To assess the role of activated CD8+ T cells for APAP injury,
antibody-mediated CD8+ T cell depletion was performed in CCR7-/S342

and WT mice. Strikingly, depletion of CD8+ T cells attenuated
acetaminophen hepatotoxicity in CCR7-/- mice. Similar findings
(accumulation of CD8+ T cells, activated T cell phenotype, aggravated
inflammation) were observed at 24 h and 36 h after a single dose of
CCl4 in acutely injured liver.
Conclusions: The hepatic accumulation and activation of CD8+ T cells
may contribute to the severity of acute liver injury after drug toxicity.
This unexpected contribution of cytotoxic T-cells might represent a
novel option to therapeutically target excessive inflammation in ALF.
FRI-429
Multi-state modelling of progression from acute liver failure to
intracranial hypertension and death
P.N. Bjerring1, F.S. Larsen2. 1Gastro Unit, Medical Section, Hvidovre
Hospital, Hvidovre; 2Department of Hepatology, Rigshospitalet,
Copenhagen, Denmark
E-mail: peterbjerring@gmail.com
Background and Aims: The clinical course of patients with acute
liver failure (ALF) is associated with a high risk of intracranial
hypertension and death. Efforts to investigate risk factors for
developing intracranial hypertension (ICH) are challenged by the
competing risk situation given by the high mortality. In this study we
aim to identify risk factors of development of intracranial hypertension in a cohort of high-risk ALF patients by the use of multi-state
modelling.
Methods: 44 patients (26 females) with ALF and persistent
hyperammonaemia (>150 μM for 24 hours) or clinical signs of ICH
were included over a ten year period. Cerebral microdialysis and
monitoring of intracranial pressure (ICP) was initiated while the
patients were mechanically ventilated and sedated. Baseline values of
ICP, arterial lactate and ammonia were measured upon inclusion.
Furthermore the need for renal replacement therapy and/or
vasopressors was registered. The concentration of lactate, pyruvate
and glutamine was measured in the microdialysate. ICH was defined
as ICP > 20 mmHg for more than one hour. Time (hours) to ICH and/or
death measured from initiation of ICP-monitoring was registered. A
multi-state model was fitted and covariates with discriminative
power ( p > 0.15) in univariate analysis were included as binary
predictors.
Results: A four-state model (ALF, ICH, liver transplantation (LTX) or
death) was fitted and state occupation probabilities for the first seven
days are given in figure 1. An elevated baseline brain glutamine
(above 3.7 mM) and ICP (above 10.6 mmHg) had significant hazard
ratios (HR) related to the transition from ALF to ICP (HR 6.7 and 11.7
respectively). Baseline ammonia above 195 μM had a significant
negative effect on survival in patients with ICH (HR 2.0).

Conclusions: ICH and death were common complication in this
selected group of patients with ALF. Baseline ICP and brain glutamine
concentration were significant predictors of development of ICH.
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Baseline ammonia was a significant predictor of death of patients
who developed ICH.
FRI-430
Experimental approach to IGF-1 therapy in acute liver damage:
acute injury by carbon tetrachloride in controls and mice with
partial IGF-1 deficiency
L.A. Morales-Garza1, J.E. Puche2, R.G. de la Garza1, Ú. Muñoz-Morón2,
I. Castilla-Cortázar1,3. 1Tecnológico de Monterrey, Escuela de Medicina,
Monterrey, Mexico; 2Department of Medical Physiology, School of
Medicine, CEU-Universidad San Pablo; 3Fundación Hospitales de Madrid
(HM), Madrid, Spain
E-mail: iccortazar@itesm.mx
Background and Aims: Cell necrosis, inflammation, oxidative
damage, hepatocellular regeneration, and fibrogenesis are processes
involved in the development of cirrhosis, where circulating levels of
IGF-1 are diminished. Moreover, the exogenous administration of
IGF-1 induced hepatoprotective effects on the liver. The aim of the
study was to evaluate whether low doses of IGF-1 are able to induce
hepatoprotection in acute liver damage by CCl4 in healthy controls
(Wt igf+/+), and in mice with partial IGF-1 deficiency (Hz igf1+/−).
Methods: Three groups of healthy male mice (Wt igf+/+) 25 ± 5 week
old were included in the experimental protocol: untreated controls
(Wt); controls that received CCl4 (Wt + CCl4) and Wt + CCl4 mice
treated subcutaneaously with IGF-1 (2 mcg/100 g body weight/day)
for 10 days (Wt + CCl4 + IGF1). Other three groups, with IGF-1 partial
deficiency (Hz igf1+/−), were studied in parallel: untreated Hz; Hz +
CCl4; and Hz + CCl4 + IGF-1 (2 mcg/100 g body weight for 10 days).
Microarray and qPCR-RT analyses, serum levels of AST and ALT,
histologic liver examination and MDA assessment were done at the
end of the study in all groups. All data represent mean ± SEM.
Statistical analysis was performed on SPSS 17.
Results: On day 0, significant differences in circulating levels of IGF-1
were found between Wt and Hz groups ( p < 0.01). On day 11, Hz mice
showed significant reduction in body weight as compared with Wt,
as well as liver weight, that was also significantly reduced in Hz and
Hz + CCl4 groups compared to respective Wt groups. Furthermore,
there was a better expression of extracellular matrix proteins,
metalloproteins and proregenerative factors in both groups treated
with IGF-1 compared with the untreated groups. Histopathological
analysis of the liver showed that Wt + CCl4 + IGF1 mice have less
oxidative damage (0–2), fibrosis (0–2), lymphocytic infiltrate (0–1),
and cellular changes (0–4) (total score: 4.60), when compared to the
Wt + CCl4 (total score: 7.01, p = 0.02). Similar findings were identified
in the Hz groups (total score 4.95 vs. 7.46, p = 0.009). Moreover, there
was a correlation between MDA levels and a composed score of
histological damage (R2 = 0.81).

Conclusions: IGF1 treatment in both groups, Wt + CCl4 and Hz +
CCl4, improved the biochemistry, histology and gene expression of
proregenerative factors, making IGF-1 a possible therapeutic option
of acute liver damage, needing further investigation.
FRI-431
CX3CR1 modulates the differentiation of monocyte-derived
inflammatory dendritic cells in response to hepatic injury
S. Bruzzi1, S. Sutti1, A. Liepelt2, O. Krenkel2, F. Heymann2,
C. Trautwein2, F. Tacke2, E. Albano1 and Laboratory of General
Payhology. 1Health Sciences, University of Eastern Piedmont, Novara,
Italy; 2Med III, RWTH Uniklinik, Aachen, Germany
E-mail: stefania.bruzzi@med.unipmn.it
Background and Aims: Liver dendritic cells (DCs) are a heterogeneous population of specialized myeloid cells involved in the
regulation of inflammatory and immune responses. Although
recent evidence suggests the possible DC contribution in the
evolution of chronic liver diseases, the mechanisms driving DC
responses are still poorly understood. In this study, we have
investigated the role of the chemokine fractalkine (CX3CL1) and of
its receptor CX3CR1 in modulating hepatic dendritic cell activation in
response to acute parenchymal injury.
Methods: C57BL/6 mice were injected intraperitoneally with CCl4
(0,6 mL/kg) and liver mononucleated cells were analyzed by flow
cytometry 36 hours later.
Results: Necro-inflammatory liver injury in CCl4-treated mice was
associated with an increase in CX3CL1 and by massive expansion of
CD11c+/MHCII+/CD11b+/PDCA- myeloid DCs that also expressed
CX3CR1, while the fraction of CD11c+/MHCII+/CD11b-/PDCA+ plasmocytoid DCs was unchanged. These CX3CR1-positive DCs were
characterized by the presence of monocyte and macrophage markers
(Ly6C, F4/80) and by an increased production of TNF-α, allowing
their identification as monocyte-derived inflammatory moDCs.
Mice treatment with the CX3CL1 antagonist FKN-AT (150 μg, i.p.)
24 hours after CCl4 administration appreciably affected the number
of hepatic of CX3CR1-expressing mononuclear cells without
interfering with that of different lymphocyte subsets. In particular,
FKN-AT reduced liver CD11c+/MHCII+/CD11b+/CX3CR1high moDCs.
Furthermore, these cells had lower expression of the co-stimulatory/
inhibitory molecules CD80, CD40 and PD-L1 and produced less TNFα, indicating CX3CR1 involvement in moDCs maturation. Mice treated
with FKN-AT also showed significantly less hepatic injury, as
evaluated by histology and ALT and AST release. Liver infiltration by
granulocytes and the hepatic expression of pro-inflammatory cyto/
chemokines TNF-α, CCL2, CXCL1, CXCL10 was also reduced by FKN-AT.
Conclusions: All together, these results indicated a novel role of
CX3CL1/CX3CR1 dyad in driving the differentiation of hepatic
inflammatory monocyte-derived DCs and highligth the importance
of these cells in promoting hepatic inflammation following liver
injury.
FRI-432
External validation of the USALFSG acute liver failure outcome
prediction criteria
W. Bernal1, M.C. Donnelly2, V.L. Durkalski-Mauldin3, K. Simpson2,
Y. Wang4, J. Wendon1. 1Institute of Liver Studies, Kings College Hospital,
London; 2Scottish Liver Transplant Unit, Edinburgh Royal Infirmary,
Edinburgh, United Kingdom; 3Public Health Sciences, Medical University
of South Carolina, Charleston, United States; 4Department of Primary
Care and Public Health Sciences, Kings College London, London,
United Kingdom
E-mail: william.bernal@kcl.ac.uk
Background and Aims: The new United States Acute Liver Failure
Study Group (ALFSG) model to predict 21-day survival without
liver transplantation (LT) in patients with acute liver failure (ALF)
is based upon encephalopathy (HE) grade (Mild; grade 1–2,
Deep; grade 3–4) vasopressor requirement, etiology (Favorable:
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Paracetamol, pregnancy, ischemia, Hepatitis A, Unfavorable; all other
causes), Bilirubin and INR with a recommended threshold of ≥80%
to predict survival with medical management alone. The model has
not been externally validated; in a large cohort of ALF patients we
assessed diagnostic performance and practical utility.
Methods: The study cohort was drawn from 2 United Kingdom sites
between 1998 and 2016 comprisong 1,223 subjects, 869 with
favorable etiologies and 354 unfavorable ones. 236 (19%) died, 792
(65%) survived with medical management and 195 (16%) underwent
LT. 196/354 (55%) with unfavorable etiologies died or underwent LT as
compared to 235/869 (27%) with favorable etiologies. Diagnostic test
performance was assessed using AUROC and standard approaches
with classification of LT patients as “non-survivors.”
Results: Using the ALFSG model, median predicted survival (PS) in
patients who died was 22% (IQR 12–41), LT 22% (10–34) and medical
survivors 68% (45–82). With those who underwent LT classed as nonsurvivors, AUROC was 0.858 (95% CI 0.837–0.879).
Survival Prediction: Applying the USALFSG threshold of ≥80% PS to
identify survivors, 230/234 (98%) survived with model accuracy 54%
(53–54%), specificity 99% (98–100%), and sensitivity 29% (26–32).
Prediction of survival was best in unfavourable etiologies with deep
HE.
Non-Survival Prediction: When a threshold of <20% was applied to
the cohort to predict non-survival, 202/258 (78%) of patients below
this level died or underwent LT, though this threshold failed to
identify 229/431 (53%) of non-survivors: model assessment showed
77% (75–79) accuracy, 93% (91–95) specificity and 47% (42–52)
sensitivity.
Conclusions: External assessment of the USALFSG model to predict
medical survival of ALF patients confirms good discrimination as
assessed by AUROC and high specificity but low sensitivity of the
threshold of >80% PS in identifying survivors, performing best in
cases with unfavorable etiologies and deep HE. In predicting nonsurvival, a <20% survival threshold also showed high specificity but
low sensitivity, failing to identify half of non-survivors. The model is
unlikely to be of use as the sole measure for selection of LT candidates.

without BI (n = 1,138). BI associated AD had significantly higher
rates of admission HE, ACLF and MELD score. The development rate of
ACLF within 28 days during hospitalization was significantly higher in
BI associated AD patients than those not associated to BI. The
mortality probability was significantly higher in patients with BI than
in those without BI (Fig. 2a) and markedly increased in sepsis. There
were also marked differences between BI patients with (n = 158) and
without ACLF (n = 207). BI patients with ACLF were more likely to
have HE, ascites and HBV reactivation. The mortality probability of
patients with ACLF was much higher than that of patients without
ACLF, independently of the presence or absence of BI (Fig. 2b). BI was
identified as risk factor of 90-day mortality in AD patients
independent of the presence of ACLF or HE. Independent risk
factors of 90-day mortality in AD patients with BI were ACLF, sepsis,
HE (grade3–4) and previous decompensation.

FRI-433
The role of bacterial infection (BI) in decompensated cirrhosis
patients with or without acute-on-chronic liver failure (ACLF)
Z. Cao1, X. Lu1, Z. Li1, L. Chen2, Y. Liu1, R. Mo1, P. Ren1, L. Chen1, J. Lu1,
X. Wang1, G. Zhao1, W. Tang1, X. Xiang1, H. Wang1, W. Cai1, H. Li2,
Q. Xie1. 1Department of Infectious Disease, Shanghai Ruijin Hospital;
2
Department of Gastroenterology, Renji Hospital, Shanghai, China
E-mail: estherlucifer@163.com

Alcoholic liver disease

Background and Aims: Bacterial infection (BI) is one of the leading
cause of death in cirrhosis. Much of BI is still unknown, especially in
decompensated patients. We aimed to characterize BI in chronic HBV
infection patients admitted for acute decompensation (AD).
Methods: This is a retrospective screen of 5,102 consecutive patients
admitted with HBV-related cirrhosis between 2005 and 2010 from
two hospitals in Shanghai, China. 1,511 patients admitted for AD were
subsequently enrolled under strict exclusion criteria (Fig 1). All
patients were followed up until death. Patients who transplanted
were censored on the date of transplantation. Patients who survived
without transplantation were censored on the date of last follow-up.
BI was diagnosed by a standard process, comprehensive evaluation of
symptoms, body temperature, routine test of blood/urine/stool/
ascites/hydrothorax, microorganism detection in blood/urine/
sputum/ascites/hydrothorax, immunology and imaging techniques.
ACLF and its grades of severity was defined as per CANONIC criteria.
The diagnosis of sepsis was based on the updated criteria recently
published in JAMA.
Results: In the whole cohort, BI was diagnosed in 591 patients
(39.11%); of them 358 (23.69%) were confirmed with specific BI sites
and 232 (15.35%) were without specific BI sites. There were
significant differences between AD patients with (n = 374) and
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Conclusions: In decompensated cirrhosis, the presence of BI
precipitates ACLF and worsens prognosis. The course of ACLF
appears to be different according to the presence of BI or sepsis.

FRI-299
Main drivers of outcome differ between short and long-term in
severe alcoholic hepatitis: a prospective study
A. Louvet1, J. Labreuche2, F. Artru1, A. Bouthors1, B. Rolland1, P. Saffers1,
S. Dharancy1, G. Lassailly1, V. Canva-Delcambre1, A. Duhamel2,
P. Mathurin1. 1Hepatology, Hôpital Huriez; 2Biostatistics, CHRU,
Lille, France
E-mail: alexandre.louvet@chru-lille.fr
Background and Aims: Understanding the mechanisms of outcome
according to the time frame can help optimize the therapeutic
development in severe alcoholic hepatitis (AH). The objective is to
assess short-term and long-term survival in severe AH based on
baseline disease severity, extent of therapeutic improvement, longterm influence of alcohol relapse and their interaction.
Methods: Data and alcohol consumption were prospectively
recorded in 398 patients treated with corticosteroids at short (from
corticosteroid initiation to 6 months) and long term (from 6 months
to maximum follow-up time).
Results: Cumulative incidence rate of alcohol relapse was 25.2%,
33.7% and 35.2% at 1, 3 and 5 years, respectively. Alcohol relapse
(≥30 g/day) was not associated with mortality ( p = 0.24) during the
short-term period (1,606 patients-months at risk) but the Lille ( p <
0.0001) and MELD ( p < 0.0001) scores were independent prognostic
factors. In patients who were alive at 6 months (median follow-up: 36
months, IQR 14–76), corresponding to 10,413 patients-months at risk,
alcohol consumption (≥30 g/day) was associated with mortality (HR
3.9, p < 0.0001). Additional analysis with abstinent patients as a
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reference showed a dose effect of alcohol on the HR of death: 2.36
( p = 0.052) for 1–29 g/day, 3.2 ( p = 0.003) for 30–49 g/day, 3.51 ( p <
0.0001) for 50–99 g/day and 5.61 ( p < 0.0001) for ≥100 g/day. The
baseline MELD score was not predictive of long-term outcome while
Lille score ( p = 0.02) and alcohol relapse ( p < 0.0001) were independent prognostic factors.
Conclusions: This study shows that new therapeutic development
for severe AH must target liver injury for short term and alcohol
consumption for long term. Thus, health agencies can endorse future
study design adapted to the time-frame of factors influencing
mortality. With this in mind, drugs targeting mechanisms involved
in liver injury should only be tested for the short-term period.
FRI-300
Disease spectrum of alcoholic liver disease in beijing 302 hospital
from 2002 to 2013: a large tertiary referral hospital experience
from 7,422 patients
A. Huang1, B. Chang1, Y. Sun1, H. Lin1, B. Li1, G. Teng1, Z.-S. Zou1. 1The
Center for Non-Infectious Liver Diseases, Beijing 302 Hospital, Beijing,
China
E-mail: huangangwin@aliyun.com
Background and Aims: Alcohol consumption in China has substantially increased over the last three decades and the number of
patients with alcoholic liver disease (ALD) is rising at an alarming
rate. However, accurate and representative data on time trends in its
hospitalization rates are not available. The aim of this study is to
assess the current status and burden of ALD in China by analyzing the
data from a large tertiary referral hospital, Beijing 302 Hospital.
Methods: Data were retrospectively recorded from patients diagnosed as ALD in Beijing 302 Hospital from 2002 to 2013. The disease
spectrum and biochemical parameters of each patient were collected.
Results: The patients with ALD accounted for 3.93% (7,422) of all
patients (188,902) with liver diseases between 2002 and 2013. The
number of patients hospitalized with ALD increased from 110 in 2002
to 1,672 in 2013. The ratio of patients hospitalized with ALD to all
patients hospitalized with liver diseases was rising almost continuously and increased from 1.68% in 2002 to 4.59% in 2013. Most
patients with ALD were male. Age distribution of ALD hospitalization
showed that the highest rate was in 40- to 49-year-old group in
subjects. Notably, the annual proportion of severe alcoholic hepatitis
(SAH) increased 2.43 times from 2002 to 2013. We found the
highest levels of MCV, the AST/ALT ratio, TBIL, INR, and ALP in SAH
patients, while serum levels of HGB, ALB, and CHE were significantly
decreased in SAH group. Among these ALD, the SAH patient
population has the worst prognosis. Alcoholic cirrhosis (ALC) is the
most common ALD, and annual admissions for ALC increased
significantly during the analyzed period.
Conclusions: The number of hospitalized patients with ALD and the
annual hospitalization rate of ALD were increasing continuously in
Beijing 302 hospital from 2002 to 2013. More attention should be
paid to develop population-based effective strategy to control ALD.
Disclosure of Interest: None Declared.
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MAIT cell dysfunctions correlate with markers of intestinal
integrity in ALD patients
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Background and Aims: Mucosa-associated invariant T cells (MAIT)
reside in the gut, liver and systemic circulation and are a key
component of the host immunity. We have previously shown that the
immunocompromised state in ALD is associated with systemic
depletion of MAIT which display defective antibacterial responses
induced by contact with stool. Here we present new evidence
indicating that MAIT alterations correlate directly with markers of gut
mucosal integrity and bacterial translocation in ALD.
Methods: We measured plasma levels of intestinal fatty acid binding
protein (FABP2) and D-lactate (DL), surrogate markers of mucosal
damage and live bacteria translocation, in ALD patients with alcohol
related cirrhosis (ARC, n = 9), alcohol abusers with varying degrees of
fibrosis (FibroScan) (AA, n = 35), severe alcoholic hepatitis (SAH, n =
12) and healthy controls (Ctrl, n = 13). We investigated correlations
with MAIT phenotype and functions (CD69/HLA-DR, PD1/TIM3/
LAG3, IFNγ/TNFα/IL17, CD107a/Perforin/GranzymeB) and clinical/
demographic information.
Results: DL was significantly higher in ARC compared to controls ( p =
0.001), even higher in patients with SAH ( p < 0.001), and correlated
with markers of disease severity across groups (Child-Pugh: r = 0.601,
p = 0.008; MELD score: r = 0.750, p < 0.001). Interestingly, in AA
patients DL also correlated with CAP scores (Controlled Attenuation
Parameter, surrogate marker of liver steatosis: r = 0.372, p = 0.030).
DL levels were associated with MAIT activation (CD69: r = 0.686, p =
0.007) and hyperexpression of immunoinhibitory receptors (PD1: r =
0.595, p = 0.032; LAG3: r = 0.608, p = 0.028) in patients overall.
Further to this, in SAH patients DL correlated with cytotoxic potential
of MAIT (r = 0.985, p = 0.015). FABP2 was comparable overall between
ALD and controls but patients had significantly higher variability ( p <
0.025). Within the ARC group, 4 subjects had strongly elevated FABP2
( p = 0.014) and in this group MAIT were similar to those seen in SAH,
with altered activation levels ( p = 0.031), hyperexpression of
immune-inhibitory receptor LAG3 ( p = 0.021) and more cytotoxic
( p = 0.021).
Conclusions: In conclusion, increased intestinal mucosal damage
and bacterial translocation seem to discriminate between ARC and
SAH patients and are directly associated with altered MAIT cells, with
activation/inhibition imbalance but enhanced cytotoxic capacity,
suggesting they may be driving inflammation, immune mediated
tissue damage and susceptibility to bacterial infection in ALD.
FRI-302
Variation in the use of corticosteroids for the treatment of acute
severe alcoholic hepatitis in the post-STOPAH era: results of a UK
national survey
A. Dhanda1,2, S. Atkinson3, M. Thursz3. 1Institute of Translational and
Stratified Medicine, Plymouth University Peninsula Schools of Medicine
and Dentistry; 2South West Liver Unit, Plymouth Hospitals NHS Trust,
Plymouth; 3Faculty of Medicine, Imperial College London, London,
United Kingdom
E-mail: ashwin.dhanda@nhs.net
Background and Aims: There remains much uncertainty in the
optimal management of patients with acute severe alcoholic
hepatitis (SAH). Recent evidence from the STOPAH clinical trial
suggests a modest short-term survival benefit with corticosteroid
treatment but a significantly increased risk of mortality with
infection prompting clinicians to use corticosteroids more cautiously.
We aimed to document the current variation in clinical management
of these patients in the UK and determine whether the results of the
STOPAH trial have changed practice.
Methods: An anonymised online survey of gastroenterologists,
hepatologists and trainees in the UK was conducted which
was distributed via the British Association for the Study of the Liver
and the British Society of Gastroenterology. Data was analysed
descriptively.
Results: There were 129 respondents including 52 hepatologists,
23 gastroenterologists with an interest in hepatology and 33
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trainees/fellows. 36% worked in acute hospitals with level 2
hepatology services, 22% in hospitals with hepatology services, 20%
in district general hospitals and 22% in transplant centres.
Corticosteroids remain the most common pharmacological therapy
either used alone (72%) or in combination with pentoxifylline (3%) or
N-acetylcisteine (8%). No pharmacological therapy was used in 16%.
The majority (74%) intended to complete 28 days of treatment with
corticosteroid but 92% applied steroid discontinuation rules either
based on the Lille score (40%), early change in bilirubin (23%) or a
combination of other factors (37%). 76% felt that the STOPAH trial had
altered their practice either by changing their choice of treatment
(68%) or by discontinuing corticosteroids in patients with infection
(26%). However, no respondent was satisfied with the current
management options for SAH and suggested clinical trials of novel
therapy (73%), improved access to alcohol liaison services (57%),
development of an updated clinical guideline (51%) and improved
methods to determine corticosteroid responsiveness (48%) as
strategies to improve care.
Conclusions: Corticosteroids remain the most popular pharmacological therapy for SAH. However, there is wide variation in practice in
the UK regarding length of treatment course and discontinuation
rules reflecting the uncertainty of how to measure clinical corticosteroid response. There is a need to improve methods of patient
stratification to enable accurate selection of patients who derive the
most benefit from corticosteroids.
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Intermediate (CD14++CD16+) monocytes from patients with acute
severe alcoholic hepatitis are activated and functionally similar to
classical (CD14++CD16−) monocytes
A. Dhanda1,2,3, E. Williams3, E. Yates1, P. Collins4, R. Lee3, M. Cramp1,2.
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Background and Aims: Monocytes respond to pathogenic and
inflammatory signals to coordinate the immune response. They are
important in acute severe alcoholic hepatitis (AAH) in which
infection often contributes to severe liver inflammation. Three
phenotypically distinct monocyte subsets have been described:
classical (CD14++CD16−), intermediate (CD14++CD16+) and nonclassical (CD14+CD16++). Enrichment of intermediate monocytes
has been demonstrated in many inflammatory conditions which we
have previously confirmed in AAH. However, their functional
phenotype has not been fully characterised. We aimed to investigate
monocyte subset function in terms of phagocytosis, monocyte
oxidative burst (MOB) and T cell interaction in patients with AAH in
comparison to healthy controls (HC).
Methods: Peripheral blood mononuclear cells were isolated from
10 patients with AAH (recent onset jaundice in a heavy alcohol
drinker; DF > 32; AST:ALT > 1.5) and 6 HCs. Monocyte subsets and
memory CD4+ T cells were isolated by flow cytometry. MOB was
determined by oxidation of dihydrorhodamine to rhodamine123
over 10 minutes which was quantified in each subset by flow
cytometry. Phagocytosis was determined by cellular uptake of
fluorescent latex beads. Memory CD4+ T cells were co-cultured for 5
days with each monocyte subset and T cell phenotype determined by
flow cytometry.
Results: Intermediate monocytes are expanded in patients with AAH
compared to HCs (24% v 9%; p < 0.001). Phagocytic capacity of
classical and intermediate monocytes from patients with AAH was
similar and significantly greater than HCs (62% v 44% for classical; p =
0.02 and 59% v 20% for intermediate; p < 0.001). MOB was similar
between classical and intermediate monocytes from AAH patients
(62% and 56% rhodamine123 positive respectively). Memory T cell
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proliferation was greater in co-cultures with intermediate monocytes
from AAH patients than HCs (73% v 50%; p = 0.03) but proliferation,
IL-17 and IFNγ expression were similar in co-cultures with each
monocyte subset in patients with AAH.
Conclusions: Intermediate monocytes are functionally activated
with higher capacity for phagocytosis and ability to drive T cell
proliferation in AAH patients than in HCs. In patients with AAH
classical and intermediate monocyte subsets have a similar functional phenotype. These in vitro surrogates of monocyte function
suggest that in the context of severe inflammation the expanded pool
of circulating intermediate monocytes is primed to clear pathogens
and perpetuate the immune response.
FRI-304
No consensus among nutritional assessment tools for
identification of malnutrition in patients with alcoholic liver
disease
C.R. Kalal1, J. Benjamin2, V. Shashthry2, Y. Joshi2, S. Sarin2. 1Hepatology;
2
Clinical Nutrition, Institute of Liver and Biliary Sciences, Delhi, India
E-mail: dr.chetankalal@gmail.com
Background and Aims: Malnutrition is a major concern in alcoholic
cirrhosis (AC) which needs urgent attention. Prevalence of malnutrition varies with the methods used for assessment. Gamut of methods
ranging from traditional like anthropometry, functional status and
composite scores, to reference methods like bioelectrical impedance
analysis and radiological imaging are available for defining malnutrition. Aims: To assess nutritional status of patients with AC using
various methods.
Methods: 147 consecutive pts with AC, from Jun 2013 to Aug 2015
underwent complete nutritional workup using anthropometry
[triceps skin fold (TSF) by Harpenden’s calliper;mid arm muscle
circumference (MAMC)] hand grip strength (HSG) by electronic
dynamometer, Royal Free Hospital-Subjective Global Assessment
(RFH-SGA), Phase angle (PA) by multifrequency TANITA & skeletal
muscle index (SMI) by single slice L3 CT image by Slice-Omatic
software. Dietary intake using 24 hr dietary recall along with semiquantitative food frequency method. Energy requirements (ER)were
estimated using Harris Benedict equation.Protein requirements (PR)
were assessed as 1.2 gm/Kg IBW. Demographic, clinical, and biochemical data were also collected. The cut-offs for defining
malnutrition by TSF (12.5 mm), MAMC (24.5 cm), HGS (37.5 Kg), PA
(5.4°) were taken from literature while that of SMI (36.5 cm2/m2) was
from our own ethnic data of healthy controls (2SD below the mean;
unpublished data)
Results: In total 147 AC[M-100%; age- 44.08 ± 9; BMI- 18.45 ± 6.85;
Child A:B:C-14%:38%:48%, disease duration 8 (1–40 mo), alcohol
intake 112 ± 30 gm] were studied. Mean intake of proximate
principles was calorie 1,588.94 ± 566.68 Kcal (69.6% of EER), protein
57.6 ± 25.2 (73% of PR)carbohydrates 263.3 ± 20, fat 32.7 ± 4.2;
erroneous dietary restrictions were practiced by 91.5% patients.
Mean values of TSF, MAMC, HGS, PA, and SMI were11.73 ± 5.52 mm;
21.38 ± 2.8 cm; 25.37 ± 6.98 Kg; 4.97 ± 1.3°; and 46.2 ± 10.4 cm2/m
viz. Prevalence of malnutrition as n (%) was: TSF-92 (62.6%); MAMC137 (93.2%); HG-141 (95.9%); RFH-SGA-123 (83.6%), PA-102 (69.4%)
and SMI-23 (15.6%).
Conclusions: Prevalence of malnutrition and dietary inadequacy is
high in patients with ALD; however nutritional assessment tools
do not uniformly identify patients as malnourished. Traditional as
well as modern methods (TSF, MAMC, RFH-SGA, and PA) using
western cut-offs may overestimate malnutrition while the reference
method (SMI) using ethnic cut-offs challenge these values. Hence
there is an urgent need for ethnic cut-offs for all methods to obtain
uniformity.
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alcoholic liver disease
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Background and Aims: Alcoholic liver disease (ALD) represents the
hepatic manifestation of alcohol overconsumption and includes a
clinical spectrum ranging from alcoholic fatty liver, alcoholic
steatohepatitis, progressive liver fibrosis to cirrhosis and hepatocellular carcinoma. The translocation of pathogen-associated molecular
patterns (PAMPs, i.e. LPS, microbial DNA) from the gut to the liver is
considered an important pathomechanism in the development of
ALD. Once in the liver, PAMPs will activate numerous pathways that
promote hepatic steatosis, inflammation and fibrosis. It was recently
shown that treatment with Akkermanisa muciniphila (A.muc.)
restores gut barrier function, and therefore reduces systemic LPS
levels. The aim of our study was to investigate the impact of A.muc. on
the development of ALD.
Methods: A.muc. abundance was analysed in a Lieber-DeCarli mouse
model of ALD and in a cohort of patients with mild and severe
alcoholic steatohepatitis (ASH). The influence of A.muc. on the
development of ALD was determined in a preventive and therapeutic
experimental ALD model.
Results: Ethanol-feeding of wildtype mice significantly decreased
A. muc. abundance. Moreover, patients with ASH also showed a
significant reduction of fecal A. muc. independent of the degree of
systemic and liver inflammation. A.muc. supplemented-WT mice
were protected against acute and chronic ALD as demonstrated by
reduced ALT levels and decreased expression of pro-inflammatory
cytokines. Mechanistically, A. muc treatment restored ethanolinduced intestinal barrier dysfunction thereby decreasing systemic
endotoxin levels.

Conclusions: Ethanol consumption diminishes intestinal A.muc.
abundance in mice and humans. Our data suggest that patients with
ALD might benefit from A.muc. supplementation.
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ASMase downregulation protects MAT1A null mice from alcohol
induced liver injury
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Background and Aims: The pathogenesis of alcohol-induced liver
disease (ALD) is still poorly understood and a major cause of chronic
liver disease. Key players contributing to ALD progression include
acid sphingomyelinase (ASMase) activation and an altered methionine metabolism by impaired methionine adenosyltransferase
(MAT1A). Methionine metabolism begins by its conversion into Sadenosyl-L-methionine (SAM) by MAT1A, which is expressed mainly
in adult liver. Previous findings have described that ASMase-induced
ceramide generation downregulates MAT1A expression, resulting in
SAM depletion and acute liver failure. Furthermore, chronic alcohol
feeding activates ASMase, mediating alcohol-induced endoplasmic
reticulum (ER) stress and hepatocellular injury. Thus, we investigated
the role of ASMase in the susceptibility of MAT1A-/- mice to ALD.
Methods: WT and MAT1A-/- mice were subjected to chronic-binge
alcohol model or fed an alcohol liquid diet enriched in cholesterol
(Lieber-DeCarli + 0.2% chol, L-D + chol) to induce alcoholic steatohepatitis with or without ASMase silencing with an adenoviral vector
expressing ASMase shRNA (ASMSH). Alternatively, MAT1A/ASMase
double knockout mice (Mat-/-ASM-/- DKO) were treated with the
NIAAA model. Serum and liver samples were processed to assess ALT
levels, ASMase activity, H&E and Sirius Red staining, inflammation
and fibrosis markers by RT-PCR and Western Blot analyses.
Results: MAT1A exhibit increased basal ASMase expression and
activation of secretory ASMase activity. Chronic-binge alcohol
treatment in MAT1A-/- mice resulted in increased liver injury
compared to WT mice as revealed by serum ALT levels and H&E
staining and exhibited liver fibrosis indicated by enhanced Col1A1,
TGFb and aSMA levels, inflammation (IL-6, TNF) and ER stress (BiP,
PDI and CHOP). These effects correlated with increased secretory
ASMase activity in MAT1A null mice upon alcohol feeding. ASMase
silencing with ASMSH protected MAT1A-/- mice from NIAAA-induced
ALD, with similar results observed in Mat-/-ASM-/- DKO. Moreover, LD + chol feeding exacerbated steatosis, liver injury, inflammation and
fibrosis in MAT1A null mice, effects that were ameliorated upon
ASMase silencing with ASMSH.
Conclusions: These findings indicate a functional interaction between
ASMase and MAT1A in ALD. The susceptibility of MAT1A deficiency to
ALD observed in patients and experimental models is mediated by the
activation of ASMase, which could be a potential target in ALD.
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Effect of alcohol on the IL-6 mediated inflammatory response in a
new mouse model of acute-on-chronic liver injury
E. Karatayli1, R.A. Hall1, S. Dooley2, F. Lammert1. 1Department of
Medicine II, Saarland University Medical Center, Saarland University,
Homburg; 2Section Molecular Hepatology, Department of Medicine II,
Medical Faculty Mannheim, Heidelberg University, Mannheim, Germany
E-mail: Ersin.Karatayli@uks.eu
Background and Aims: Acute-on-chronic liver injury is usually
associated with underlying precipitating events in the setting of a
chronically damaged liver. Here, we aim to combine a mouse model
with pre-existing chronic liver injury (Abcb4/Mdr2 -/-) with the
recently standardized ethanol feeding model (NIAAA model, Nat
Protoc 2013) to dissect alcohol-related inflammatory responses in this
novel pre-clinical model.
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Methods: Ten (n = 32) and 15 (n = 16) week-old C57BL/6J and Mdr2 -/mice were either fed control diet (WT/Cont and MDR2/Cont groups)
or liquid ethanol diet (5% v/v) followed by an acute ethanol binge
(5 mg/kg) (WT/EtOH and MDR2/EtOH groups). Liver specific mRNA
levels (relative to GAPDH) of IL-6, HGF, CRP and COL3A1 were
evaluated using the 2−ΔΔCt method. IL-6 and HGF plasma levels were
quantified by ELISA. Hepatic collagen contents (hydroxyproline,
HYP), plasma ALT, AST and AP activities as well as EtOH concentrations were measured. ANOVA followed by Bonferroni posthoc tests
was performed.
Results: Hepatic collagen levels and COL3A1 expression were
significantly higher in Mdr2 -/- mice compared to controls and
further increased by ethanol challenge in all mice. In contrast to no
further increase of HYP levels from 10 to 15 weeks of age, the older
mice in the MDR2/EtOH group displayed 2-fold, 3-fold and 4.3-fold
higher IL-6 expression levels versus 15 week-old MDR2/Cont ( p =
0.023), 15 week-old WT/EtOH ( p = 0.004) and the WT/Cont groups
( p = 0.001), respectively. This elevation was even more prominent
in plasma, reaching a 10-fold increase ( p < 0.0001) of IL-6 levels as
compared with the 15 week-old WT/Cont group, whereas HGF did
not differ. No gender disparity was observed in our mice. Hepatic CRP
levels were significantly ( p < 0.0001) elevated in 15 week-old WT and
Mdr2 -/- mice challenged with ethanol. Although plasma ethanol
levels were significantly increased (mean ethanol plasma levels
for mice fed with control diet: 0.25 μmol/μL vs with EtOH diet:
2.24 μmol/μL, p = 0.008), differences in liver plasma enzymes did not
reach statistical significance, pointing to robustness of the preinjured liver.
Conclusions: We propose a novel promising approach to model
alcohol-related acute-on-chronic liver injury. Moreover, we speculate
that the acute inflammatory IL-6-driven response might trigger
harmful consequences during disease progression in Mdr2 -/- mice,
further increasing the known HCC risk in this model.
This study was supported by BMBF LiSyM project (031L0051).
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M.A. Burza5, A. De Santis1, C. Codazzo1, F. Attilia1, M. Rando1,
M.L. Attilia1, S. Romeo2, S.G. Corradini1. 1Department of Clinical
Medicine, Sapienza University of Rome, Rome, Italy; 2Department of
Molecular and Clinical Medicine, University of Gothenburg, Gothenburg,
Sweden; 3Department of Health Sciences and Infectious Diseases,
Sapienza University of Rome, Rome, Italy; 4Hopital Cochin, Service of
Hepatology, Cochin Hospital, Descartes University of Paris, Paris, France;
5
Department of Medicine, Division of Gastroenterology and Hepatology,
Sahlgrenska University Hospital, Gothenburg, Sweden
E-mail: flaminia.ferri@gmail.com
Background and Aims: Alcoholic cirrhosis (AC) has a multifactorial
combination of environmental and genetic factors and has a higher
incidence in males than in females. Age at onset of at-risk alcohol
consumption and patatin-like phospholipase domain-containing
protein 3 (PNPLA3) I148M (rs738409) variant are independently
associated with AC. Conflicting results have been published on the
association of this disease with the rs2569190 polymorphism
(C159T) in the promoter region of the CD14 gene. This CD14 variant
is associated with protein overexpression on Kupffer cells promoting
cell activation and inflammation. Most studies on genetic predisposition to AC are cross-sectional and include subjects of both sexes. We
aimed to develop a gene-based risk score to predict the incidence
over time of AC in males with at-risk alcohol consumption.
Methods: A total of 498 consecutive at-risk alcohol male drinkers
were retrospectively examined. At-risk alcohol consumption was
defined as ≥3 alcohol units/day for at least five years. The patterns
and the amount of alcohol consumption from the onset of at-risk
alcohol consumption were obtained by interview using the Lifetime
S348

Drinking History. The diagnosis of AC was defined by examining
patients’ past and present clinical data ( physical examination, blood
tests, imaging, endoscopy) at first visit or at follow-up. The
association between AC incidence and PNPLA3 I148M variant, CD14
C159T variant, age at onset of at-risk alcohol consumption, patient
age, BMI and diabetes was tested in order to create a score for the
prediction of AC incidence in 36 years from the onset of at-risk
alcohol consumption by calculating time-dependent ROC curves.
Results: AC diagnosis was done in 109 (22%) subjects. Allele
frequencies were 0.36 and 0.52 for the PNPLA3 and CD14 variant,
respectively. The best predictive score formula was: (age at onset of
at-risk alcohol consumption * −0.1) + (number of CD14 C159T allele *
−1) + (number of PNPLA3 I148M allele * −1) + (BMI * −0.2) + (diabetes
diagnosis +1). The threshold of 0.5 performed well in predicting the
risk of AC diagnosis in 36 years from the onset of at-risk alcohol
consumption with AUC 71%.
Conclusions: In male subjects with at-risk alcohol consumption, our
score based on two common genetic polymorphisms has a good
accuracy to predict the risk of AC development. This is the first score
for AC prediction which combines clinical and genetic factors.
FRI-309
Differential gender-related impact of PNPLA3 and CD14
polymorphism on the risk of developing alcoholic cirrhosis
M. Mischitelli1, R. Mancina2, F. Ferri1, A. Farcomeni3, A. Molinaro4,
A. Maffongelli5, E. Poli1, C. Rotondo1, C. Codazzo1, D. Galli1, F. Attilia1,
M.L. Attilia1, S. Romeo2, S.G. Corradini1. 1Department of Clinical
Medicine, Sapienza Università di Roma, Rome, Italy; 2Department of
Molecular and Clinical Medicine, University of Gothenburg, Gothenburg,
Sweden; 3Department of Health Sciences and Infectious Diseases,
Sapienza Università di Roma, Rome; 4Wallenberg Laboratory for
Cardiovascular and Metabolic Research, University of Gothenburg,
Gothenburg; 5Department of Surgical, Oncological and Oral Sciences,
University of Palermo, Palermo, Italy
E-mail: flaminia.ferri@gmail.com
Background and Aims: Most studies on genetic predisposition to
alcoholic cirrhosis (AC) are cross-sectional. The patatin-like phospholipase domain-containing protein 3 (PNPLA3) I148M (rs738409)
variant has been strongly associated with AC predisposition.
Conflicting data exist on the association of AC with the CD14 C159T
(rs2569190) polymorphism which is associated with protein overexpression on Kupffer cells promoting cell activation and
inflammation.
Methods: At-risk alcohol drinkers, defined as with ≥2 and ≥3 alcohol
units/day for females (n = 178) and males (n = 498), respectively were
retrospectively examined. Detailed alcohol consumption history was
obtained by the Lifetime Drinking History. The diagnosis of AC was
defined by examining patients’ past and present clinical data
( physical examination, blood tests, imaging, endoscopy) at first
visit or at follow-up. The association among each polymorphism and
the incidence of AC over time was separately tested using multivariable Cox regression introducing as covariates age, gender, BMI,
diabetes, alcohol daily consumption and age at onset of at-risk
alcohol consumption.
Results: AC diagnosis was done in 109 males and 39 females. Allele
frequencies in males and females were for PNPLA3 0.36 and 0.35,
respectively and for CD14 0.52 and 0.53, respectively. The association
between AC development and the PNPLA3 variant allele was stronger
in females (HR 2.40; 95% CI 1.42–4.05 P = 0.001) than in males (HR
1.72; 95% CI 1.25–2.37 P = 0.001). This gender difference was even
more evident when the PNPLA3 variant homozygous carriers were
compared to the wild types being stronger in females (HR 5.88; 95%
CI 1.98–17.47 P = 0.001) than in males (HR 2.99; 95% CI 1.54–5.83, P =
0.001). In males the CD14 variant allele (HR 1.50; 95% CI 1.05–2.15 P =
0.027) and carriage of homozygosity compared to wild type (HR 2.18;
95% CI 1.05–4.52 P = 0.037) were significantly associated with AC
development. In females, no significant association was found
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between either the CD14 variant allele (HR 0.63; 95% CI 0.32–1.26 P =
0.195) or carriage of homozygosity compared to wild type (HR 0.43;
95% CI 0.12–1.49 P = 0.179).
Conclusions: There are gender differences in the role played by
PNPLA3 I148M and CD14 C159T polymorphisms as risk factors for AC
development. The effect of the PNPLA3 variant is more pronounced in
females than in males, while the CD14 variant is a risk factor for AC
development only in males.
FRI-310
Hair ethyl glucuronide is a highly accurate and objective
biomarker of continued alcohol use in patients with alcoholic
cirrhosis
J. Verbeek1, C.L. Crunelle2,3, P. Michielsen4, M. De Doncker5,
T. Roskams6, S. Van der Merwe7, D. Cassiman8, H. Neels2,5, F. Nevens7.
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Hospitals Brussels, Brussels; 4Department of Gastroenterolgoy &
Hepatology, University Hospital of Antwerp; 5TDM and Toxicology
Laboratory, ZNA Stuivenberg, Antwerp; 6Department of Pathology;
7
Gastroenterology & Hepatology; 8Gastroenterolgoy & Hepatology,
University Hospitals KU Leuven, Leuven, Belgium
E-mail: frederik.nevens@uzleuven.be
Background and Aims: There is no golden standard to prove chronic
alcohol abuse in patients with cirrhosis.
Hair ethyl glucuronide (hEtG) is an objective biomarker of alcohol use
in patients without cirrhosis and it reflects the amount of alcohol
intake over several months. We tested the diagnostic accuracy of hEtG
in a cohort of patients with alcoholic cirrhosis who minimalized their
alcohol use.
Methods: The validation cohort (n = 101) consisted of 43 healthy
volunteers and 58 patients with alcoholic cirrhosis. Abstinence in this
group was defined as the absence of any clinical sign of alcohol use
during a 1 year follow-up. The clinical application group consisted of
43 random patients with alcoholic cirrhosis who minimalized or
ignored ongoing excessive alcohol use (≥60 g/d). A detailed questionnaire, proximal 3 cm scalp hair strand to measure hEtG and blood
to assess conventional biomarkers were collected and in the
application group transjugular liver biopsies were performed to
assess of satellitosis.
Results: There was no difference in the characteristics of the patients
with cirrhosis in the validation (n = 50) and the application group
(n = 43). Gamma-glutamyl transferase and AST were excellent
indicators (sensitivity 94%) of abstinence but lacked specificity
(respectively 26% and 33%). The correlation between hEtG and the
histologic signs of ongoing alcohol use was modest.
In contrast, hEtG value ≥50 pg/mg was highly sensitive (100%) and
specific (100%) of chronic excessive alcohol use over the last 3 months
in the validation group. Hair EtG levels correlated with the amount of
alcohol intake in the previous 3 months (R2 = 0.62, p = 0.0087) and
were not influenced by the stage of liver or renal impairment. Of the
patients in the application group who minimalized their alcohol use,
35% had values ≥50 pg/mg.
Conclusions: Also in patients with cirrhosis, hEtG is a highly accurate
and objective biomarker of chronic excessive alcohol use. Where
gamma-glutamyl transferase and AST stay elevated, it offers the
clinician an objective proof of alcohol abuse during the preceding 3
months.
FRI-311
The effect of nurse performed telemedical video consultations for
patients suffering from alcohol-related liver cirrhosis
G.B. Thygesen1, H. Andersen1, B.S. Damsgaard1, A.D. Sorknaes1,2. 1Unit
of Abdominal Ambulatory Care, OUH, Svendborg Hospital, Nyborg;
2
Clinical Institut, University of Southern Denmark, Odense, Denmark
E-mail: ghita.bellis.thygesen@rsyd.dk

Background and Aims: Complications to liver cirrhosis increase the
risk of early death. Rehabilitation increases survival significantly and
teaching has a positive effect on lifestyle changes. Patients need close
monitoring but many skip physical attendance due to their conditions and/or distance to the hospital. With the use of telemedicine, it
is possible to provide care and to perform observations.
Since December 2014, the Nyborg Unit of Abdominal Ambulatory
Care (OUH) has carried out a pilot study with video consultations to
31 patients with Liver Cirrhosis.
Examine the effect of telemedical consultations performed by nurses.
Methods: The teleconsultations are performed by nurses with
specialized experience in liver cirrhosis. Furthermore, they are
carefully trained to perform such consultations.
The intervention is on average performed once a week in two months,
then every other week in 1.5 months with the possibility of individual
assessment and extension of the intervention. Relatives/homecare
are encouraged to participate.
The patient’s telecom equipment consists of a screen on which the
patient can see the nurse. It is easy to operate and is connected to a
weight– and blood pressure monitor. The nurse’s equipment consists
of a computer, a screen for monitoring the patient’s medical
parameters, and a computer for the electronic record.
Weight and blood pressure, observations, counseling based on the
situation, and motivational conversations based on an appreciatively
approach are all elements of the intervention.
Results: - 6 patients died. Though, relatives, homecare expressed
support from the teleconsultations and the preventive hospitalization on behalf of the patients
- 3 patients have now got a job
- 25 patients successfully changed lifestyle, stopped alcohol intake,
started eating nutritious food, exercised cardio and strength. 4
patients successfully changed life style and reduced alcohol intake
- 2 of the patients stopped the interventions. They forgot the
appointments
Conclusions: Telemedical interventions seems to prevent relapse,
reduce hospitalization, and increase quality of life. The patients can
be observed more frequently than by appearance on an outpatient
basis, and better than by telephone contact. Patients, relatives,
homecare state that the patients feel safe, heard, and seen – and that
they live by the instructions given. The relationship with the nurse
is crucial to the success of dealing with the illness and for changing
life style.
FRI-312
Carcinogenic Etheno DNA -adducts in alcohol liver disease:
correlation with cytochrome P-4502E1 and fibrosis
H.K. Seitz1, on behalf of Sebastian Mueller, T. Pecerella,
C. Flechtenmacher, B.K. Straub, F. Stickel, T. Bruckner, H. Bartsch,
H.K. Seitz, S. Mueller, T. Peccerella, C. Flechtenmacher, B.K. Straub,
F. Stickel, T. Bruckner, H. Bartsch, H.K. Seitz. 1Salem Medical Center,
Heidelberg, Germany
E-mail: helmut_karl.seitz@urz.uni-heidelberg.de
Background and Aims: One mechanism by which alcoholic liver
disease (ALD) progresses is oxidative stress and the generation of
reactive oxygen species (ROS), predominantly due to the induction of
cytochrome P-4502E1 (CYP2E1). Experimental data underline the
key role of CYP2E1 since alcohol liver disease (ALD) could be partially
prevented in rats by the administration of the specific CYP2E1
inhibitor chlormethiazole. Since CYP2E1 is linked to the formation of
carcinogenic etheno DNA-adducts in ALD patients, a causal role of
alcohol induced CYP2E1 in hepatocarcinogenesis is implicated. The
purpose of this study was to investigate CYP2E1 induction in ALD, its
correlation with oxidative DNA lesions and with hepatic histology.
Methods: Hepatic biopsies from 97 patients diagnosed with ALD
were histologically scored for steatosis, inflammation and fibrosis. In
addition, CYP2E1, the exocyclic etheno-DNA adduct 1,N6-etheno2’deoxyadenosine (εdA), and 8-hydroxydeoxyguanidine (8-OHdG)
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were determined immunohistochemically and correlated to each
other.
Results: A significant positive correlation was found between CYP2E1
and εdA ( p < 0.0001) as well as CYP2E1 and 8-OHdG ( p = 0.039). Both
CYP2E1 ( p = 0.0094) and ɛdA (p < 0.0001) also correlated significantly with the stage of hepatic fibrosis. Furthermore, a significant
correlation between the fibrosis stage and the grade of lobular
inflammation ( p < 0.0001) was observed. However, the amount of
alcohol consumed did not correlate with any of the parameters
determined.
Conclusions: These data suggest a causal role of CYP2E1 (i) in the
generation of εdA, (ii) in the fibrotic progression of ALD, and thus (iii)
in alcohol mediated hepatocarcinogenesis. CYP2E1 may be a target in
the treatment of ALD and a potential prognostic marker for disease
progression.
FRI-313
Iron promotes ADAM-17 mediated sCD163: TNF-α liberation and
modulates inflammation in severe alcoholic hepatitis
J.S. Maras1, S. Das1, S. Sharma1, M.S. Hussain1, Sukriti sukriti1,
S. Sharma1, N. Theranpati1, R. Maiwall2, S. Sarin2. 1Department of
Molecular and Cellular Medicine; 2Department of Hepatology, Institute
of Liver and Biliary Sciences, New Delhi, India
E-mail: jassi2param@gmail.com
Background and Aims: Severe alcoholic hepatitis (SAH) is often
associated with iron accumulation and oxidative stress in hepatocytes and macrophages. Mechanisms of iron overload and associated
cellular effects are elusive. We investigated molecular targets for iron
overload and associated hepatic injury in SAH patients.
Methods: RNA-Seq analysis was performed on paired samples (liver
biopsy, PBMC) of SAH patients with (SAH-IO scheuer grade ≥ 1+: n =
5) or without hepatic ironload (n = 9). Multivariate analysis identified
target genes which were validated using IHC, ELISA and flow
cytometry. Gene expression of FACS sorted CD163+ population was
compared to PBMC and THP1 derived macrophages treated with iron
or Fenton at an increasing concentration in presence or absence of
iron chelator (Deferiprone) for a period of 24 hrs.
Results: Liver biopsy transcriptome identified 310 significantly ( p <
0.05, FC > 1.5) altered genes (261-upregulated and 49-downregulated) between SAH-IO vs. SAH. PBMC transcriptome identified 454
genes (87-Upregulated and 367-Downregulated) significantly ( p <
0.05, FC > 1.5) altered in SAH-IO vs. SAH. Univariate and multivariate
(PLS-DA) analysis of the liver biopsy and PBMC transcriptome
perfectly segregated SAH-IO from SAH and identified upregulation
( p < 0.05, >2FC, VIP > 1) of CD163 and ADAM-17. Immuno-histochemistry documented an increase in the expression of ADAM-17
and CD163 levels with increase in iron load in SAH patients (SAH-IO >
SAH > AC; p < 0.05). Circulating levels of iron, ferritin, sCD163, TNFalpha were upregulated, while He-Hp complex was downregulated in
non-surviving (1 month) vs. surviving ( p < 0.05) SAH patients. Levels
of sCD163, TNF-alpha and HE > 2 significantly correlated with
mortality ( p < 0.01). CD163+ macrophages (In-vivo-FACS sorted pure
population) documented increase in gene expression of iron
processing, oxidative stress, inflammation, metalloproteases and
associated genes (FC > 1.5, p < 0.05) in non-survivors. Stimulation of
PBMC and THP1 macrophages (In-vitro) with iron/Fenton at varied
concentrations showed activation of molecular pathways similar to
the in-vivo analysis, which were significantly ( p < 0.05) neutralized
on deferiprone treatment.
Conclusions: Iron accumulation (hepatocytes/ macrophages) in
SAH patients acts as a molecular trigger for inflammation via
Metalloproteases induction. It promotes oxidative stress via Fenton
reaction and can be neutralized by iron chelation therapy. This novel
data argues for using iron chelation therapy for patients with SAH
having iron overload.
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Physiologic staging in alcoholic liver disease predicts death and
monitors recovery
J.C. Hoefs. Medicine, University of California Irvine, Irvine, United States
E-mail: jchoefs@uci.edu
Background and Aims: Alcoholic hepatitis (AH) evolves from first
presentation to death or improvement over a period of months to
years. Physiologic parameters such as hepatic function or portal
hypertension or changes in functional hepatic volume are important
in the evolution of AH. The quantitative liver-spleen scan (QLSS) is an
image analysis technique measuring the perfused hepatic mass
(PHM) (correlates with the functional mass of the liver and clinical
outcomes: 2012 Hepat; 55:1,019); functional hepatic volume (fHV)
and spleen volume (fSV). We assessed the evolution of PHM, fSV and
fHV in the course of AH.
Methods: 20 patients since 2009 were followed after referral for
outpatient Management. There were 24 episodes of alcoholic
hepatitis in these 20 patients. Routine blood tests and quantitative
hepatic function by quantitative liver-spleen scan (QLSS) were
followed periodically and retrospectively entered into a clinical
database. MELD scores were calculated. The QLSS was processed as
previously described for PHM (Normal 100–110); fHV (N 7–12); fSV
(N < 2.5). AH was diagnosed by presentation with jaundice and
ascites in the setting of heavy alcoholic intake and the absence of
other causes based on serology’s and scans. 4 patients had a liver
biopsy consistent with ALD. Abstinence was defined as no known
alcoholic intake (reported by the patient and family) with continuously improving liver tests. Recovery was defined as alcohol
abstinence for 1 year and a patient could have multiple episodes of
AH after recovery from a prior episode.
Results: PHM in those who died within the first 2 months was
43.2 +/−10.49 and 66.9+/−11.5 in survivors ( p < .001). 10/11 patients
with an initial PHM < 60 died and 13/13 patients with an initial PHM
> 60 survived for at least 6 months. There was no significant
difference between those who died and survivors for fSV or fHV. Of
the 13 survivors, one was stable with a PHM 64 and died after 2 years.
The rest of the patients with more than one value improved at a
steady rate with abstinence (1.78+/−1.62 PHM/U per month) (figure).
fHV was >12 cc/lb IBW with the first scan in 40% of survivors (mean:
12.3+/−4.2) and all had decreased into the normal range after 3
months. fSV was increased (4.4+/−2.4 cc/lb IBW). MELD 20+/−5.

Conclusions: (1) A PHM <60 on the initial scan or decreasing PHM
identified a group of patients with a very poor prognosis, (2) With
abstinence, a steady rate of improvement occurred in survivors. (3)
Physiologic staging and monitoring in AH is useful.
FRI-315
Effects of probiotics (Lactobacillus rhamnosus R0011 and
Lactobacillus acidophilus R0052) in the treatment of mild
alcoholic hepatitis: randomized controlled multicenter study
K.T. Suk1, D.J. Kim1, Y.J. Yang1, M. Hong1, S.E. Kim2, J.W. Park2, H.S. Kim3,
M.K. Jang3, C.K. Park2. 1Internal Medicine, Hallym University College of
Medicine, Chuncheon; 2Internal Medicine, Hallym University College of
Medicine, Anyang; 3Internal Medicine, Hallym University College of
Medicine, Seoul, Korea, South
E-mail: ktsuk@hallym.ac.kr
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Background and Aims: Alcohol cause abnormal bowel overgrowth of
gram-negative bacteria and disruption the gut barrier, consequently,
promotes the translocation of lipopolysaccharide (LPS). Probiotics
might restore bowel flora by reducing gut-derived microbial
lipopolysaccharide (LPS) in patients with alcoholic hepatitis (AH).
We evaluated the therapeutic effects of probiotics in patients with
mild AH.
Methods: Between September 2013 and September 2015, 101
patients (probiotics: 53 and placebo: 48) were prospectively
randomized to receive the 7 days of Lactobacillus rhamnosus R0011
and Lactobacillus acidophilus R0052 (120 mg/day) or placebo. All
patients were hospitalized and were not permitted to consume
alcohol. Liver function test, cytokines, and LPS were evaluated and
PCR for 16S rRNA (PCR-denaturing gradient gel electrophoresis and
pyrosequencing) was performed for the evaluation of species.
Results: In both groups, liver function tests were significantly
improved after 7 days of abstinence and dominant types of bacteria
were gram-negative at baseline. In patients with cirrhosis, probiotics
treatment (baseline and after) significantly improved the mean level
of alanine aminotransferase (64 ± 117 and 27 ± 24, p = 0.049), ChildPugh score (7.9 ± 2.5 and 7.2 ± 2.1, p < 0.001) and LPS ( p < 0.001)
compared with control group. In the probiotics group, the density of
gram-negative bacterias (E. coli and Enterobacter) was decreased after
7 days. Higher similarity (70–80%), increased diversity, and change of
gut microbiota (increased fusobacteria/bacteroidetes and decreased
proteobacteia) were different findings compared with control group.
Conclusions: Seven-day of supplementation with Lactobacillus
rhamnosus R0011 and Lactobacillus acidophilus R0052 was associated
with restoration of bowel flora and probiotics might be effective in
the treatment of AH by regulating gut-liver axis.
FRI-316
Changes in circulating osteopontin and relationship with serial
liver biopsies in the course of alcoholic hepatitis
L. Spahr1, S. Vijgen2, A. Farina3, F. Furrer1, J.-L. Frossard1, E. Giostra1,
L. Rubbia-Brandt2. 1Gastroenterology/Hepatology; 2Clinical Pathology,
University Hospitals of Geneva; 3University of Geneva, Human Protein
Sciences, Geneva, Switzerland
E-mail: laurent.spahr@hcuge.ch
Background and Aims: Alcoholic hepatitis (AH) is a severe
inflammatory liver disease. Osteopontin, a multifunctional protein
involved in the inflammatory reaction of AH (Morales-Ibanez,
Hepatology 2013) is increased in the early phase of the disease, but
the evolution over time and the relationship with changes in
histology during follow-up has not been explored. Aim: To explore
circulating blood values of OPN in patients with AH together with
evolution of liver histology during a 3-month FU.
Methods: We included 39 patients with cirrhosis and AH (age 54 yrs
(32–72), MELD 19.1 (12–30); Maddrey: 34.3 (14–90); steroid-treated:
(59%) and followed them during 3 months. A repeat liver biopsy was
performed at 4 wks in 18 patients and after 12 wks in 21 patients.
Serum levels of OPN together with IL-6 and CCl-20, a chemoattractant
for tissue leucocytes, were measured (ELISA) at baseline, 4 and
12 wks. A semi-quantitative score for inflammation ( portal and
lobular) was applied on subsequent liver biopsies. A group of 9
patients with abstinent alcoholic cirrhosis served as controls for
baseline measurements.
Results: Values: mean ± SEM; #p < 0.05 versus controls; *p < 0.01
versus wk0; °p < 0.001 versus wk0

Blood
value

Controls
(n = 9)

AH wk0
(n = 39)

AH wk4
(n = 38)

AH wk12
(n = 37)

OPN (pg/mL)
CCL-20 (pg/mL)
IL-6 (pg/mL)

104 ± 14
67 ± 10
19 ± 3

377 ± 47#
389 ± 48#
34 ± 4#

225 ± 35*
196 ± 30*
23.4 ± 3

159 ± 24°
133 ± 23°
18.3 ± 4°

On liver biopsies, at week 4, inflammation decreased in 10/18
patients. At week 12, all but 2 patients showed a complete resolution
of polynuclear infiltration with persistent mild mononuclear inflammation. Patients with reduced tissue inflammation at week-4
demonstrated a more important decrease in circulating OPN as
compared to those who didn’t (515 ± 73–222 ± 33, p < 0.002 vs. 500 ±
139–359 ± 63, p = 0.47). No such association was observed with CCL20 or IL-6 serum values.
Conclusions: Circulating value of OPN, IL-6 and CCL-20 are elevated
in AH at hospital admission, with a progressive decrease over
time. An improvement in liver tissue inflammation is already
observed after 4 weeks of FU, associated with changes serum OPN.
Circulating OPN could be a non invasive marker to follow patients
with AH during FU (Supported by Foundation for Liver and Gut
Studies FLAGS)
FRI-317
Autologous hematopoietic stem cell transplantation into the
liver: impact on hepatic macrophagic expansion and gene
expression
N. Lanthier1,2, N. Lin-Marq3, L. Rubbia-Brandt3, S. Clément3,
N. Goossens1, L. Spahr1. 1Gastroenterology and Hepatology, University
Hospitals and Faculty of Medicine, Geneva, Switzerland; 2Laboratory of
Gastroenterology and Hepatology, Institut de Recherche Expérimentale
et Clinique, Université catholique de Louvain, Brussels, Belgium; 3Clinical
Pathology, University Hospitals and Faculty of Medicine, Geneva,
Switzerland
E-mail: Nicolas.Lanthier@uclouvain.be
Background and Aims: Liver stem cell therapy (SCT) is suggested as
potential means to improve liver regeneration in advanced liver
disease. However, data of randomized controlled trials are heterogeneous with no systematic histological evaluation. The aims of this
study were firstly to specifically analyze the effect of autologous SCT
on hepatic macrophages (implicated in liver regeneration) and
second to perform an in depth transcriptome analysis in paired
liver biopsies before and after transarterial administration of
autologous hematopoietic stem cell in patients with alcoholic
hepatitis.
Methods: Immunohistochemistry, in situ hybridization and global
gene expression analysis were performed on liver biopsies of 58
patients (30 controls and 28 stem cell treated) both at baseline and
after 4 weeks of follow-up.
Results: As reported in our initial report (Spahr et al., PlosOne 2013),
patients who received SCT had a similar improvement of liver
function over time as compared to controls and did not exhibit any
increased proliferative activity in K7 positive liver progenitor cells nor
in hepatocytes on the liver biopsy performed at 4 weeks. However, on
repeat biopsy, patients who received SCT showed a more important
CD68+ liver macrophagic expansion as compared to standard
treatment ( p < 0.05). Transcriptome data revealed significant upregulated genes linked with inflammation (CD68, SAA, CXCL6),
regeneration (SPINK1, HGF), fibrosis (COL1A) and stem cells (CD45).
No major changes in gene pathways involved in liver growth, and in
particular in cell cycle proteins were evidenced. SPINK1 mRNA
identified as a good baseline prognostic factor (Lanthier et al., J
Hepatol 2015) was present by in situ hybridization at week 4 in SCT
patients in liver parenchyma areas adjacent to macrophage recruitment and liver cell proliferation.
Conclusions: The analysis of liver tissue after SCT demonstrated an
expansion of macrophages concurrent with an upregulation in the
expression of genes involved in inflammatory and regenerative
pathways. With the negative clinical trial results, it has to be
interpreted as a weak impact of SCT, which is not able to modify
the clinical course of this severe disease.
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Small-specific sized hyaluronic acid (HA35) induced
microRNA181b-3p inhibits NF-kB signaling pathway by targeting
importin-α5 in Kupffer cells after chronic ethanol feeding
P. Saikia1,2, D. Bellos1, K.A. Pollard1, L.E. Nagy1,2. 1Pathobiology,
Cleveland Clinic; 2Molecular Medicine, Case Western Reserve University,
Cleveland, United States
E-mail: saikiap@ccf.org
Background and Aims: Increased inflammatory signaling contributes to the progression of alcoholic liver disease (ALD). Since
microRNAs (miRNAs) are known to regulate inflammatory signaling
pathway via post-transcriptional regulation, the aim of this study was
to identify novel miRNAs that regulate TLR4 inflammatory signaling
in Kupffer cells after chronic ethanol feeding.
Methods: Primary cultures of Kupffer cells (KC) were isolated from
rats fed the Lieber-DeCarli ethanol diet or pair-fed control diets and
then stimulated with lipopolysaccharide and/or small-specific sized
hyaluronic acid (average molecular weight of 35 kDa) (HA35), an HA
with anti-inflammatory properties. Female C57BL6/J mice were fed the
Lieber-DeCarli ethanol diet or pair-fed control diets. During the last
three days of feeding, mice were gavaged with 15 mg/kg HA35 or saline.
Results: TLR4 signaling was increased in Kupffer cells by ethanol
feeding; this sensitization was normalized by ex vivo treatment with
HA35. Next generation sequencing of Kupffer cell microRNA on an
Illumina platform identified miRNA181b-3p as a miRNA whose
expression was down-regulated by chronic ethanol feeding and upregulated by HA35. Importin-α5, a protein regulating nuclear
translocation of NF-kB in macrophages, was identified as a potential
target of miR181b-3p. Consistent with the changes in miR181b-3p
expression, importin-α5 protein was increased in Kupffer cells from
ethanol-fed rats, but decreased by HA35 treatment. Overexpression
of MiR181b-3p in Kupffer cells decreased importin-α5 expression and
reduced nuclear translocation of the P65 subunit of NFκB. In a mouse
model of ALD, ethanol feeding decreased miR181b-3p in liver and
increased the expression of importin-α5. Treatment with HA35
normalized these changes and also protected mice from increased
expression of inflammatory cytokines in the liver, as well as increases
in ALT and AST.
Conclusions: Collectively, these findings demonstrate that miR181b3p is dynamically regulated in KC and mouse liver in response to
ethanol exposure and treatment with HA35. These changes in
miR181b-3p in turn modulate sensitivity of TLR4-mediated signaling,
at least in part due to changes in the expression of importin-α5. To our
knowledge, this study is the first to report the involvement of the
miR181b-3p-importin-α5 axis in regulating inflammatory signaling
pathways in hepatic macrophages.

Autoimmune and chronic cholestatic liver
disease: Clinical aspects
FRI-367
Survival analysis and response to ursodeoxycholic acid in patients
with primary biliary cholangitis
A. Raga1, M. García-Retortillo1, A. García-Rodríguez1, T. Broquetas1,
M. Puigvehí1, S. Coll1, J. Gimeno2, M.D. Giménez1, F. Bory1, R. Solà1,
J.A. Carrión1. 1Liver Section, Gastroenterology Department, Hospital del
Mar, Parc de Salut Mar, Universitat Autònoma de Barcelona (UAB), IMIM
(Hospital del Mar Medical Research Institute); 2Pathology Department,
Hospital del Mar, Parc de Salut Mar, Barcelona, Spain
E-mail: 95565@parcdesalutmar.cat
Background and Aims: Primary biliary cholangitis (PBC) has an
excellent prognosis when it is diagnosed at early stages and responds
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to ursodeoxycholic acid (UDCA). Nevertheless, one third of PBC
patients shows a suboptimal response to UDCA associating a worse
prognosis. The aims of our study were: (1) to characterize our PBC
diagnosed patients, (2) to determine their survival and (3) to identify
factors related with UDCA response.
Methods: From October 1987 to May 2016, we have evaluated all PBC
patients diagnosed in our Unit. Demographic, clinical, analytical and
histological data was collected at baseline and during the follow-up.
Response (R) or non-response (NR) to UDCA was defined according to
the Barcelona criteria (Parés et al., Gastroenterology 2006). Patients
were classified according to the GLOBE scoring system (Lammers et al.,
Gastroenterology 2015) in patients with poor (GLOBE > 0.3) or good
prognosis (GLOBE ≤ 0.3). Survival analysis (Kaplan Meier curves) was
performed according to the GLOBE score values.
Results: Forty-seven patients with PBC were included, 85.1% (n = 40)
were women, median (range) age was 60 (32–87). All patients
received UDCA and dose was considered suboptimal (<13 mg/Kg) in
28 (65.1%). According to the Barcelona criteria, 58.1% (n = 27) were NR
and according to the GLOBE score, 48.8% (n = 23) had poor prognosis.
The median follow-up was 9.6 years (0.1–29). Nine (19.1%) patients
developed cirrhosis and 16 (34%) died. Male gender was the only
predictive variable (OR, IC 95%) of NR (0.4; 0.14–0.92; p = 0.009).
Survival at 5, 10 and 15 years after UDCA initiation was 95%, 71%, and
57%. Patients with a GLOBE score >0.3 showed a worse survival at 5, 10
and 15 years (94%, 45% and 39%) than those with a GLOBE score ≤0.3
(100%, 100% and 86%)(Log-rank = 0.003).
Conclusions: Our study shows a high rate of patients with NR to
UDCA, particularly in men. The evaluation of UDCA response and the
use of prognostic scores can improve the identification of NR who
could benefit from new therapies.
FRI-368
The role of ethnicity in autoimmune hepatitis
A. Gerussi1,2, N. Halliday3, D. Roccarina1, F. Saffioti1,4, P. Polly1,
A. Marshall1, D. Thorburn1. 1UCL Institute for Liver and Digestive Health,
The Royal Free Sheila Sherlock Centre, Royal Free Hospital, London,
United Kingdom; 2Department of Experimental and Clinical Medical
Sciences, Liver Unit, Clinica Medica, Udine, Italy; 3Institute of Immunity
and Transplantation, UCL, London, United Kingdom; 4Department of
Clinical and Experimental Medicine, Division of Clinical and Molecular
Hepatology, University of Messina, Messina, Italy
E-mail: alessiogerussi@gmail.com
Background and Aims: The role of ethnicity in the clinical course of
autoimmune hepatitis (AIH) is poorly understood. Evidence from the
United States suggests that African American patients have younger
onset, more advanced disease at presentation and higher mortality
and need for transplantation. Our aim was to determine whether
equitable outcomes are achieved for black patients with AIH in
the UK.
Methods: Patients managed for AIH at a single tertiary liver unit since
1980 who were followed-up for at least 18 months since starting
treatment were included. Patients with concomitant liver diseases,
variant syndromes, Khat use, or with acute liver failure at onset were
excluded. Frequencies were compared using Chi-squared tests.
Mann-Whitney tests were used to compare medians of nonnormally distributed continuous variables. To assess factors independently associated with black ethnicity a binary logistic regression
analysis was performed. A Kaplan-Meier survival analysis was
performed to assess transplant free survival in black patients
compared to non-black patients.
Results: 113 patients were included in the analysis, of which 14 were
coded in National Health Service (NHS) demographics as of black
ethnicity. Black patients were more likely to have systemic lupus
erythematosus (SLE) (21% vs. 3%, p < 0.025), positive ANA at diagnosis
(100% vs. 73%, p < 0.037), to not achieve normalization of transaminases (30.7% vs. 8.6%, p < 0.039) or spend a longer time with
incomplete normalization of transaminases over the course of
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follow-up (42 months vs. 22 months, p < 0.031) and to be recorded as
non-concordant with treatment and/or follow-up (50.0% vs. 14.7%,
p < 0.009). There was no difference in gender, mean age at diagnosis,
prevalence of cirrhosis at diagnosis or type of AIH onset between the
two groups. Overall time spent on prednisolone, cumulative dose of
prednisolone and type of non-steroid maintenance therapy were not
significantly different between the two groups. Black patients did not
have a significantly different overall or LT-free survival than nonblack patients (figure 1). On multivariate analysis SLE and black
ethnicity were independently correlated ( p < 0.046, OR 7.71).

Thus 18 patients aged 38–65 years (mean 54.2 ± 8.2) were finally
enrolled. Up to three months (TP1-TP4) we observed a significant
decrease of bilirubin ( p = 0.005), AST ( p = 0.009) and improved
albumin ( p = 0.04). An improvement of HRQoL was also seen
including PBC-40 (Other Symptoms: p = 0.02, Itch: p = 0.02, Fatigue:
p = 0.03 and Social/Emotional: p = 0.04), PBC-27 (Symptoms: p =
0.045, Dryness: p = 0.01, Itch: p = 0.02, Fatigue: p = 0.01 and
Emotional: p = 0.006), Hospital Anxiety and Depression Scale
(HADS; Anxiety domain: p = 0.02) and Modified Fatigue Impact
Scale ( p = 0.03). At 6 month of the study a total bilirubin and
cholesterol levels were significantly lower than at the enrolment ( p =
0.004 and p = 0.04, respectively) and HRQoL remained improved in
PBC-40/PBC-27 Itch domain ( p = 0.01) and Fatigue domain of PBC-27
( p = 0.04), as well as Trait domain of State-Trait Anxiety Inventory
( p = 0.006).
Conclusions: In patients with Primary Biliary Cholangitis who are
treated with UDCA adding SAMe improves various parameters of
HRQoL and liver biochemistry. This work was supported by the grant
no. 2011/02/A/NZ5/00321 from National Science Centre in Poland.
FRI-370
Evaluation of 6-thioguanine therapy in autoimmune hepatitis
F.F. van den Brand1, Y.S. de Boer1, B.J. Verwer1, E. Bloemena2,
N. de Boer1, C.J. Mulder1, C.M. van Nieuwkerk1, G. Bouma1.
1
Department of Gastroenterology and Hepatology; 2Department of
Pathology, VU University Medical Center, Amsterdam, The Netherlands
E-mail: f.vandenbrand@vumc.nl

Conclusions: Our data suggest that black patients may be less likely
to respond to conventional immunosuppression, but this does not
seem to have an impact on the overall prognosis, in contrast with
previous studies. Co-occurrence of SLE and AIH is rare but should not
be overlooked.
FRI-369
S-adenosyl-L-methionine improves quality of life and liver
biochemistry in patients with primary biliary cholangitis: a
prospective, single centre study
E. Wunsch1, J. Raszeja-Wyszomirska2, O. Barbier3, P. Milkiewicz1,2.
1
Department of Translational Medicine, Pomeranian Medical University
in Szczecin, Szczecin; 2Department of Internal Medicine and Hepatology,
Medical University of Warsaw, Warsaw, Poland; 3Laboratory of
Molecular Pharmacology, CHU-Quebec and Faculty of Pharmacy, Laval
University, Quebec, Canada
E-mail: ewa.wunsch@gmail.com
Background and Aims: Acquired deficiency of S-adenosyl-L-methionine (SAMe) seen in patients with chronic liver diseases may impair
various hepatoprotective mechanisms. Supplementation with SAMe
may be of potential benefit in alcoholic liver disease, obstetric
cholestasis and elimination of HCV. Recent reports also suggest its
antidepressive and neuroprotective effect. The aim of this study was
to analyse the effect of SAMe supplementation on liver biochemistry
and health-related quality of life (HRQoL) in patients with primary
biliary cholangitis (PBC), treated with ursodeoxycholic acid (UDCA).
Methods: Twenty four consecutive patients with PBC (all female,
mean age 55.6 ± 7.9), treated with UDCA in a standard dose over a
period of at least 6 months were prospectively included. They
received SAMe in the dose of 1,200 mg/bd over the period of 6
months. Liver biochemistry as well as HRQoL, chronic fatigue,
depression and anxiety questionnaires were collected: at enrolment
(time point 1–TP1), after 2 (TP2), 4 (TP3) and 12 weeks (TP4) and at
the endpoint (TP5, 6 months).
Results: Six patients dropped-out from the study (4 for unspecific
abdominal symptoms, 2 for itching, already reported at inclusion
which did not decrease during the study – according to the protocol
antipruritic therapies were not allowed during the study period).

Background and Aims: Azathioprine (AZA) and 6-mercaptopurine
(6-MP) are widely used as steroid sparing agents in autoimmune
hepatitis (AIH). However, up to 20% of patients do not respond to or
tolerate this regimen. Replacement of AZA or 6-MP with low dose 6thioguanine (6-TG) has shown to lead to clinical and biochemical
improvement in inflammatory bowel disease patients. Here we
report the results of our experience of 6-TG in 12 AIH patients.
Methods: The treatment courses of AIH patients treated with 6TG after non-response (ALT > 1 x upper limit of normal), steroid
dependency, or intolerance, were retrospectively analysed. Recorded
parameters included treatment regimes, side-effects, biochemical
follow up, 6-TGN levels and initial and follow up liver biopsies.
Results: From 2003 to 2016, 12 AIH patients (8 females; 4 males) were
switched to low dose (0.3 mg/kg/day) 6-TG treatment after previous
treatment with conventional thiopurines (7 on AZA and 5 on 6-MP)
due to non-response (n = 6) to AZA or 6-MP or intolerable AZA or
6-MP related side-effects (n = 6). The median follow up was 45
months (IQR: 12–75). 6-TG treatment was initially well tolerated
with clinical improvement and steroid use reduction in 9 patients.
This was illustrated by a reduction in median ALT from 81 U/L (IQR
52–238) at baseline (BL) to 30 U/L (IQR: 11–39) at 12 months ( p =
0.046). Median 6-TGN levels increased from 108 pmol/108 red blood
cells (RBC) (IQR: 65–200) at BL to 452 pmol/108 RBC (IQR: 199–652)
at 3 months ( p = 0.07). 14 follow up liver biopsies were taken in 7
patients after more than 12 months, showing overall reduction of
inflammatory activity. In one patient, who underwent 7 follow-up
liver biopsies, at 8 years a liver biopsy showed features consistent
with nodular regenerative hyperplasia (NRH). In 5 other patients that
were biopsied after >12 months of 6-TG treatment no features of NRH
were found. AIH overlap with primary sclerosing cholangitis and
primary biliairy cholangitis was diagnosed in respectively 2 and 3
patients.
Conclusions: In this series, 6-TG was effective and clinically well
tolerated in AIH patients previously non-responsive or intolerant to
conventional thiopurines. Our finding of NRH in one patient raises
concerns about the safety of 6-TG in AIH patients. However, in a
recent unpublished evaluation by VUmc only 15 clinical relevant NRH
patients were found. There are >3,000 users of 6-TG in the
Netherlands. 6-TG can be used as escape drug in tertiary centres in
the treatment of patients with AIH.
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FRI-371
Evaluation of spleen length progression rate as a surrogate
marker of clinical outcome in patients with Primary Sclerosing
Cholangitis
F. Jung1, M. Peiseler1, R. Zenouzi1, M. Sebode1, J. Hartl1, S. Hübener1,
C. Weiler-Normann1, A. Lohse1, C. Schramm1, H. Ehlken1,2.
1
I Department of Medicine; 2Interdisciplinary Department of Endoscopy,
University Medical Centre Hamburg-Eppendorf, Hamburg, Germany
E-mail: f.jung@uke.de

FRI-372
Dysbiosis of the gut microbiota and increased gut permeability
characterize secondary sclerosing cholangitis in critically ill
patients (SSC-CIP)
A. Blesl1, A. Horvath1, C. Jüngst2, B. Leber1, B. Schmerboeck1,
M. Tawdrous1, P. Stiegler1, F. Rainer1, W. Spindelboeck1, P. Fickert1,
F. Lammert2, M. Reichert2, V. Stadlbauer1. 1Medical University of Graz,
Graz, Austria; 2Saarland University Medical Center, Homburg, Germany
E-mail: andreas.blesl@medunigraz.at

Background and Aims: Patients with primary sclerosing cholangitis
(PSC) undergo progressive liver fibrosis and eventually develop endstage liver disease. Non-invasive and widely available prognosis
parameters are urgently needed both for scientists designing clinical
studies and clinicians aiming to assess the patients’ prognosis. We
have recently published that a single measurement of spleen length
can be used to predict disease outcome in PSC. We here determined
whether the progression of spleen size over time is able to
discriminate into patients with low and high risk of disease
progression.
Methods: We included data from patients diagnosed with PSC
between 2004 and 2014 who underwent two or more cross sectional
imaging studies (ultrasound, nuclear magnetic resonance and
computed tomography) that were at least 6 months apart. Spleen
length measurements (SLM) derived from these studies were
correlated with the clinical outcome (liver transplantation, liver
related death, variceal bleeding, ascites).
Results: Overall, for 159 patients, we evaluated 993 SLMs (median of
6 per patient, range 2–21). Thirty-two (20.1%) endpoints were
reached during a median follow-up time of 56 months (range 12–
152). Considering all patients, we found a median progression rate of
the spleen length of an average of 1.2 mm/year (range: −28.7 to
78.5 mm) over the whole observation period. In patients who
developed hepatobiliary malignancy (HBM, n = 6) the SLM progression was not associated with outcome. Excluding patients with HBM,
a SLM progression rate of >5 mm/year associated the patient to the
high risk group with a median survival of 69 months as compared to
patients ≤5mm/year with a median survival of greater than 152
months (Kaplan estimates p < 0.0001, Figure). Considering patients
who were non-cirrhotic at the time of their first SLM, only individuals
with a positive progression rate over the whole follow-up time
reached an endpoint (n = 10) within a median of 82 months, whereas
patients with stable or decreasing spleen lengths (n = 22) were
followed over a median period of 69 months without reaching any
endpoint.
Conclusions: Spleen length progresses during the course of PSC and a
high progression rate can stratify into high and low risk patients. Lack
of progression of spleen size over time may be used as a surrogate
outcome marker in future clinical studies.

Background and Aims: SSC-CIP is a progressive, cholestatic liver
disease with enigmatic pathophysiology. Ischemic injury of the
biliary system, bile cast formation and recurrent biliary infections are
discussed as major factors. Since it occurs only in small proportion of
patients surviving a critical illness, patient factors seem to be
important in the pathogenesis. The aim of the study was to
characterize gut microbiome composition and gut permeability in
SSC-CIP patients compared to healthy controls.
Methods: Serum and stool from 18 patients (mean age 59 ± 13 years,
5 women, median 41 months after ICU admission, 39% cirrhosis) with
SSC-CIP from two centers in Austria and Germany and 21 healthy
controls (mean age 58 ± 7, 12 women) were collected. Sclerosing
cholangitis was diagnosed by endoscopic retrograde cholangiography or magnetic resonance cholangiography after a critical illness.
Gut permeability was assessed by diamino-oxidase (DAO, serum),
zonulin and calprotectin (stool) using ELISA. sCD14 as a marker for
endotoxemia was measured by ELISA in serum. 16S rDNA was isolated
from stool, sequenced using Illumina technique and analysed with
QIIME.
Results: SSC-CIP patients had a significantly reduced alpha-diversity
(chao1 p < 0.001). No specific clustering was observed on BrayCurtis
or Unifrac analyses. Patients with SSC-CIP showed significant
oralisation of the stool microbiome as evidenced by an increase in
Streptococcus, Rothia and Veillonella ( p < 0.05). Faecalibacterium
prausnitzii was significantly reduced in SSC-CIP patients. SSC-CIP
patients had significantly impaired gut permeability as evidenced
by higher levels of DAO in serum and zonulin and calprotectin in stool
( p < 0.05). sCD14 and c-reactive protein as markers of bacterial
translocation and inflammation were also elevated in SSC-CIP (see
Table).

Controls

DAO (U/mL)
Zonulin (ng/mL)
Calprotectin (mg/mL)
sCD14 (mg/mL)
c-reactive protein (mg/L)
F. prausnitzii (abundance)
*p < 0.05, ***p < 0.001
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SSC-CIP

median

quartiles

median

quartiles

9.4
66.4
41.3
1.66
1.2
893

7.7;15.1
56.9;78.9
15.9;74.5
1.53;1.83
0.9;1.8
524;1958

19.1*
207.8*
72.3*
2.69***
5.8***
77*

10.7;25.2
53.0;330.2
43.8;129.5
2.58;4.37
3.4;18.9
3;181
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Conclusions: Patients with SSC-CIP show dysbiosis with reduced
diversity, oralisation, and loss of beneficial species. Biomarkers of gut
permeability and endotoxemia are significantly elevated in SSC-CIP.
Intestinal dysbiosis together with increased gut permeability point
towards a critical role of bacterial translocation in SSC-CIP.
FRI-373
Intradermally applied LPA but not bile salts induce itch and pain
in humans depending on the mode of application
A.E. Kremer1, M. Düll1,2, L. Wurm1,2, V. Ries2, M. Stengel1,2, P.W. Reeh2,
M.J. Fischer2,3, B. Namer2. 1Department of Medicine 1; 2Institute for
Physiology and Pathophysiology, Friedrich-Alexander-University of
Erlangen-Nürnberg, Erlangen, Germany; 3Center for Physiology and
Pharmacology, Medical University of Vienna, Vienna, Austria
E-mail: andreas.kremer@uk-erlangen.de
Background and Aims: Pruritus is a common but agonizing
symptom in hepatobiliary disorders. We could identify lysophosphatidic acid (LPA) as potential mediator of cholestatic pruritus and
inducer of scratching behavior in mice. The LPA forming enzyme
autotaxin correlated with itch intensity in cholestatic patients
suffering from pruritus (Kremer et al., 2010, 2012, 2015). We
further elucidate the role of LPA- and bile salt-mediated itch signaling
in humans using psychophysics and microneurography.
Methods: 32 healthy volunteers and 22 cholestatic patients with
primary biliary cholangitis (PBC) and primary sclerosing cholangitis
(PSC) were recruited for psychophysical testing and microneurography. Oleoyl-LPA, taurocholate (TC), obeticholate (OCA) and the
TGR5 agonist INT-777 were applied intradermally by insertion of
heat-inactivated pre-loaded cowhage spicules or intradermal injections. Control applications were performed using histamine, capsaicin and the vehicle solution. The flare reaction was determined by
laser Doppler imaging. Sensitization and desensitization of nerve
endings by LPA was tested using various thermal, mechanical and
electrical stimuli. Electrophysiological recordings of single primary Cfibres were performed in healthy human subjects at the peroneal
nerve.
Results: Human nociceptors, mechano-sensitive (CM, n = 22 of 34)
and mechano-insensitive (CMi, n = 9 of 11), were both activated by
LPA injection. While CM were excited rather weakly, medium or
strong responses to the injection could be observed in few fibres,
mainly histamine-responsive CMi. In psychophysics focal application
of LPA caused itch (mean ± SEM; 1.4 ± 0.4 vs. 0.3 ± 0.2; p < 0.001),
whereas the injection of LPA induced dose-dependent pain and heat
hyperalgesia. In some patients with PBC and PSC LPA injection caused
itching instead of pain. LPA caused a sensitization to heat, whereas
responses to cold, mechanical and electrical stimuli remained
unaltered. In contrast, neither TC, OCA nor INT-777 did not induce
any substantial sensation in both healthy volunteers and cholestatic
patients.
Conclusions: Focally applied LPA, but not FXR or TGR5 agonists,
induced itch sensation whereas an injection induced burning pain
sensation in healthy subjects with a switch to itching in some
cholestatic patients. Presumably the focal activation of nociceptors
according to the spatial contrast theory accounts for the itch
sensation. A small subgroup of nociceptors, i.e. histamine-responsive
CMi, could be responsible for LPA mediated perceptions.
FRI-374
Low platelet count influences the performance of the different
biochemical criteria of ursodeoxycholic acid therapy response in
primary biliary cholangitis
A. Reig, A. Pares. Liver Unit, Hospital Clinic, IDIBAPS, CIBERehd,
University of Barcelona, Barcelona, Spain
E-mail: pares@ub.edu
Background and Aims: Ursodeoxycholic acid (UDCA) is the
established therapy for primary biliary cholangitis (PBC), and in
biochemical responders it is associated with similar survival to that

observed in the standardized population according to different
criteria of response after 1–2 years of treatment. These criteria Barcelona (BCN), Paris I (PA1), Rotterdam (ROT), Toronto (TOR) and
Paris II (PA2)- include simple liver biochemistries with no need of
further indicators of advanced disease such as platelet count as a
surrogate makers of portal hypertension. Although the described
criteria of UDCA response usually perform very well, there is a lack a
single-center validation regarding long-term survival using the
different criteria, as well as the potential role of platelet count
(another simple measurement) on their performance.
Methods: 512 PBC patients treated with UDCA (13–16 mg/kg/d) for at
least one year. 183 PBC patients were excluded from the analysis
because they did not received UDCA (82) or had incomplete data.
Patients were categorized according to de different response criteria,
and to the baseline platelet count. Outcome was dead or liver
transplantation, and the probability of survival free of transplantation
was estimated.
Results: 80 patients died (51) or were transplanted (29). The rate of
UDCA response ranged from 53.4% (PA2) to 79.5% (ROT). The
probability of transplant-free survival calculated at 5, 10, 15, 20, and
25 years after starting UDCA therapy was very similar for all
the response criteria, both for responders and non-responders
(table), with significant differences in survival between responders
and non-responders for all criteria. Similar results were observed
in patients with platelet count >130 × 109/L for all criteria. However,
the five response criteria did not perform well in patients with
platelets <130 × 109/L, since there were no significant differences in
transplant free survival between responders and non-responders.
FRI-374-table
Years

5

Responders
BCN
0.988
PA1
1.000
ROT
1.000
TOR
0.991
PA2
1.000
Non Responders
BCN
0.984
PA1
0.973
ROT
0.915
TOR
0.957
PA2
0.957

10

15

20

25

0.934
0.954
0.941
0.943
0.950

0.898
0.924
0.893
0.904
0.933

0.771
0.805
0.755
0.780
0.820

0.699
0.708
0.643
0.679
0.738

0.887
0.804
0.803
0.840
0.856

0.798
0.693
0.699
0.706
0.754

0.619
0.515
0.520
0.515
0.582

0.410
0.376
0.384
0.344
0.454

Probability of transplant-free survival according to response criteria

Conclusions: The rate of response was different among the criteria,
although the estimated probability of survival was similar for
responders and non-responders, thus suggesting that any criteria
may be used to select the PBC patients requiring further therapeutical
approaches. Baseline low platelet count can be relevant to evaluate
more accurately UDCA response.
FRI-375
The novel hexokinase 1 antibodies are useful for the diagnosis and
associated with bad prognosis in primary biliary cholangitis
A. Reig1, M. Garcia2, Z. Shums3, J. Milo3, S. Encabo3, C. Bentow3,
M. Mahler3, M.A. Romera2, O. Viñas2, G.L. Norman3, A. Parés1. 1Liver
Unit, Hospital Clínic, CIBERehd, IDIBAPS, University of Barcelona; 2Centre
̀ ic, Hospital Clínic, Barcelona, Spain; 3Inova
de Diagnòstic Biomed
Diagnostics, San Diego, United States
E-mail: anna.rg86@gmail.com
Background and Aims: The novel antibodies directed against
hexokinase (HK1) and a nuclear protein involved in the metabolism
of collagen (KL-p) are sensitive and specific in primary biliary
cholangitis (PBC), but there is no information on the association of
these antibodies with the natural history and prognosis of the
disease. Therefore, the current study assesses if the presence of these
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antibodies could be related to the course of PBC as it has been
described for Gp210 and Sp100 antibodies.
Methods: 85 (64 random, and 21 antimitochondrial antibody AMA
negative) patients with PBC treated with ursodeoxycholic acid. Anti
AMA-M2, Gp210 and Sp100, HK1 and KL-p antibodies were
determined by ELISA (Inova Diagnostics). Clinical, biochemical and
immunological characteristics were evaluated at diagnosis and
simultaneously with the determination of the new antibodies, as
well as the course and prognosis (death or transplantation) of PBC.
Results: Eleven patients (13%) were AMA-M2, Gp210 and Sp100
negative. 45% of these patients were HK-1 or KL-p positive (36 and
18%, respectively). AntiHK1 positive patients have higher bilirubin
(1.7 ± 0.3 vs. 0.7 ± 0.5 mg/dL, p < 0.05) and lower platelet count (243 ±
15 vs. 289 ± 93 × 109/mm3, p = 0.028) at diagnosis, as compared with
antiHK-1 negative patients. Moreover, gGT (235 ± 52 vs. 115 ± 22 IU/L,
p = 0.014) and IgM (448 ± 69 vs. 250 ± 21 mg/dL, p = 0.001) were
higher in HK-1 positive patients at evaluation time (11 ± 1 years after
diagnosis). Significant improvements in IgM levels, and bilirubin
were observed in patients without HK-1, with minor changes in HK-1
positive patients. Fourteen patients (16%) were anti-KL-p positive,
mostly males (29 vs. 3%, p = 0.01). No other changes were observed in
these patients. Eight patients died (2) or were transplanted (6). Death
or transplant were significantly higher in patients with HK-1 or KL-p
(p = 0.016), but particularly with HK-1 (OR: 16.4 95% CI 1.9–141.4; p =
0.001). The probability of transplant-free survival was significantly
lower in antiHK-1 positive patients (p = 0.03). Anti-KL-p, Gp210, Sp100
and AMA-M2 were not associated with transplant-free survival.
Conclusions: HK-1 and KL-p antibodies are present in patients
with PBC and they can be useful for the diagnosis in AMA, Gp210
and Sp100 negative patients. Presence of antiHK-1 is associated
with disease progression and lower transplant-free survival,
and may therefore be considered as prognostic markers of the
disease.
FRI-376
Primary biliary cholangitis demographics and outcomes: a
paradigm shift
G. Cholankeril1, C. Gadirpathi2, R. Cholankeril2, S.P. Nair3,
S.K. Satapathy3, H.C.G. Gonzalez3. 1Gastroenterology and Hepatology,
University of Tennessee Health Science Center, Memphis;
2
Gastroenterology and Hepatology; 3Center of Advanced Liver Diseases,
Univeristy of Tennessee Health Science Center, Memphis, United States
E-mail: betogonzz@gmail.com
Background and Aims: Primary biliary cholangitis (PBC) has
classically been described to affect middle-aged Caucasian women.
There has been an increasing rate of liver transplant (LT) waitlist
removal due to a decline in transplantation among this cohort. We
sought to investigate the demographics, outcomes and risk of death
in PBC waitlist patients in the United States.
Methods: Using the United Network for Organ Sharing (UNOS)
registry, we compared waitlist outcomes in candidates awaiting LT
with PBC from 2000 to 2014. Additionally, we evaluated demographic
changes among new waitlist registrants with PBC. We used
multivariate logistic regression analysis to determine independent
risk factors for waitlist mortality.
Results: Overall from 2000 to 2014, there were 5,472 LT candidates
with PBC. The proportion of Caucasian PBC waitlist candidates
declined 17.0% from 84.8% in 2000 to 72.5% in 2014. Conversely the
proportion of Hispanic PBC waitlist candidates increased 44.5% from
10.7% in 2000 to 19.3% in 2014. Similarly among new PBC waitlist
registrants, the proportion of Hispanic PBC candidates rose 38.5%
from 12.7% in 2000 to 20.0% in 2014. When adjusting for
demographics, clinical covariates and Model for End-Stage Liver
Disease (MELD) score, Hispanic PBC candidates had significantly
increased odds for waitlist death compared to Caucasian PBC
candidates (OR 1.30, 95% CI, 1.20–1.39, p < 0.01). Additionally, initial
MELD score at listing was higher among Hispanic PBC candidates
S356

than Caucaisan PBC candidates (Hispanic 16.8, [95% CI, 16.2–17.4] vs.
Caucasian 15.9, [95% CI, 15.6–16.1] p < 0.01).

Conclusions: The demographic characteristics of PBC patients in the
United States is evolving, with a higher representation of Hispanics,
likely secondary to improved access to care. We also found that
Hispanics with PBC had a significantly higher waitlist mortality and
MELD score at listing than Caucasians, possibly representing a more
aggressive phenotypic expression of the disease. Further efforts are
needed to validate these findings.
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Prompt initiation of intravenous corticosteroids prevents
deterioration of acute/severe autoimmune hepatitis (AS-AIH) and
the need for liver transplantation (LT)
K. Zachou1, P. Arvaniti1, N.K. Gatselis1, K. Azariadi1, G.K. Koukoulis2,
G.N. Dalekos1. 1Department of Medicine and Research Laboratory of
Internal Medicine, Medical School, University of Thessaly; 2Department
of Pathology, Medical School, University of Thessaly, Larissa, Greece
E-mail: zachoukalliopi@gmail.com
Background and Aims: No standardised definition exists for AS-AIH.
However, rapid recognition of this clinical phenotype of AIH and early
corticosteroid administration is potentially life-saving, although the
use and dose of corticosteroids in this setting is still controversial.
Therefore, we evaluated in a retrospective analysis of prospectively
collected data the frequency, baseline characteristics and clinical
outcomes of patients presenting with AS-AIH after early intravenous
corticosteroid treatment as available data in this topic is limited,
derived from small, often poorly characterised cohorts with varying
inclusion criteria.
Methods: Since 2000–2015, 184 AIH patients have been recorded
and followed in our department. We defined AS-AIH as an acute
presentation of symptoms (less than one month duration) along with
a sharp increase of AST/ALT > 10 times ULN, bilirubin > 4 mg/dL and
INR ≥ 1.5.
Results: We were able to identify 42 patients (22.8%) with AS-AIH
having a median MELD score 19 (range: 12–24). All AS-AIH patients
were promptly treated initially with intravenous corticosteroids
(either 1 g methylprednisolone for 1–3 days followed by 1 mg/kg/day
prednisolone or according to EASL clinical practice guidelines >1 mg/
kg/day prednisolone). Based on liver histology, 8/42 (19%) AS-AIH
patients had an acute exacerbation of previously underestimated/
undiagnosed or misdiagnosed AIH (acute/severe-on-chronic AIH)
and 34/42 (81%) had true AS-AIH. Only 1/42 (2.6%) died due to sepsis,
while none required LT during follow-up [64 (1–187) months]. No
statistically significant differences were found concerning the
baseline characteristics between AS-AIH and the remaining not-ASAIH cases apart from a more frequent ANA detection ( p = 0.02) and
lower IgG, gamma-GT and ALP levels in not-AS-AIH patients
compared to those with an AS-AIH clinical phenotype ( p < 0.05).
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Regarding treatment response outcomes, the complete response
(normalisation of AST/ALT, IgG levels and complete disappearance of
symptoms) and corticosteroids withdrawal (for patients treated for at
least 12 months) were more frequent in AS-AIH (n = 33) than notAS-AIH (n = 100) patients ( p = 0.02 and p = 0.01, respectively).
Conclusions: AS-AIH phenotype of AIH is quite common (23%).
Prompt initiation of intravenous corticosteroids seems to prevent
disease deterioration, the need for LT, while complications are
infrequent. AS-AIH had better treatment response rates while the
prognosis was similar to that of not-AS-AIH.
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Proof of efficacy for Seladelpar, a selective PPAR-δ agonist, in
patients with primary biliary cholangitis non-responsive to
ursodeoxycholic acid: results of an international Phase 2
randomised controlled clinical study
G.M. Hirschfield1, M.R. Galambos2, C.L. Bowlus3, M.G. Swain4,
Y. Doerffel5, A.S. Steinberg6, M. Varga6, Y.-J. Choi6, R.L. Martin6,
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Background and Aims: Inadequate treatment response is prevalent
in primary biliary cholangitis (PBC). We hypothesized that the novel
potent PPAR-δ agonist Seladelpar (MBX-8025) would demonstrate
efficacy in patients failing UDCA. We studied the anti-cholestatic
activity and safety of Seladelpar in a randomized trial (ECT: 2015002698-39)
Methods: 12-week, double-blind, parallel, placebo-controlled, phase
2 of PBC patients with AP >1.67 × ULN despite UDCA for at least 12
months. The study planned to randomise 75 patients to placebo, 50 or
200 mg/day of Seladelpar +UDCA. In addition to safety, the primary
outcome (blinded) was the AP % change. Secondary outcomes were
changes in γ-glutamyl transferase (GGT) and other cholestasis
markers. Other outcomes explored Seladelpar’s mechanism of
action: hs-CRP, cholesterol precursors (e.g. lathosterol), phytosterols
(e.g. β-sitosterol), 7α-hydroxy-4-cholesten-3-one (C4).
Results: Mean baseline AP was 233, 312, and 248 U/L in the placebo,
50, and 200 mg groups, respectively. Large decreases in GGT and AP
were observed while 3 patients developed grade 3 alanine aminotransferase increases (one on 50, two on 200 mg) that were
asymptomatic, rapid, not associated with total bilirubin or GGT
elevation, and reversible on drug cessation. As proof-of-concept was
established, the study was discontinued mid-way through recruitment. AP and GGT decreases were both significant compared to
placebo at 50 and 200 mg doses. 8/9 patients reaching week 8 on
Seladelpar had normalised AP and one had AP < 1.67 × ULN. All (5/5)
patients reaching week 12 on Seladelpar had normalised AP. There
were significant reductions in C4 (a bile acid synthesis marker
reflecting 7α-hydroxylase activity) and falls in cholesterol precursors,
phytosterols, and hs-CRP. Seladelpar was not associated with
pruritus. One patient discontinued Seladelpar 200 mg for a muscle
AE.
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Conclusions: Seladelpar has overt anti-cholestatic efficacy, equally
across doses, consistent with anti-inflammatory activity and fall in
bile acid synthesis, resulting from a decrease in cholesterol
absorption and synthesis, and a down regulation of cholesterol 7αhydroxylase. Seladelpar was associated with reversible and dosedependent transaminase increases. Dose optimisation will be
addressed in future studies.
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cross-sectional study
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Background and Aims: The epidemiology of Primary Biliary
Cholangitis (PBC) has dramatically changed over the past twenty
years with large geographical variations in disease frequency. No data
on PBC epidemiology in Central Europe have been reported so far. The
aim of the current study is to describe the health burden of PBC in
Switzerland.
Methods: Prevalent PBC patients between 1.1.2005 and 30.6.2016
were identified in Switzerland, comprising about 8 million inhabitants. Independent databases were searched in all 5 tertiary and in 6
secondary hepatology centres. In addition, a survey was carried out
among all primary care physicians, gastroenterologists, dermatologists and rheumatologists, for a total number of 6,120 physicians
involved. All medical records were reviewed on-site, verifying
diagnosis. We performed multivariate survival analysis using Cox’s
regression to derive the best-fitting model. Endpoint was a composite
outcome (liver transplantation [LT] and overall death).
Results: 564 PBC patients were identified, 474 were included in data
analysis. Median follow up was 5.4 years (IQR, 2–12) and 14% patients
reached the endpoint (10% LT). Median age at diagnosis was 53 years
(IQR, 45–63), 84% were women, 86% were anti-mitochondrial
antibodies positive. Splenomegaly was present at diagnosis in one
quarter of patients, with higher rates in males (45% had splenomegaly); 17% had biopsy-proven overlap with autoimmune hepatitis, 7%
had a concomitant skin autoimmune disease. Approximately 27% of
patients were non-responders to ursodeoxycholic acid (Toronto
criteria). Median survival at 10 years was 85%. The following variables
were independently associated with a poor outcome: platelet count
at baseline (HR = 0.99, p < 0.0001), alkaline phosphatase (HR = 1.36, p
< 0.0001), bilirubin (HR = 1.11, p = 0.001) and ALT (HR = 1.35, p = 0.04)
after 12 months of UDCA. The “PBC risk score” provided good
discrimination between patients at low and high mortality risk at 5
and 10 years (area under the curve = 0.76).
Conclusions: This study provided the first snapshot of PBC in the
Switzerland. Male patients present later in life with more advanced
disease and less chances to respond to UDCA. This picture should be
reflected in the planning and delivery of clinical care in the Country.
We were also able to externally validate the “PBC risk score”,
developed in UK, which can therefore be used to accurately assess the
prognosis of PBC patients in Switzerland.
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Last observation carried forward, mean, median, p < 0.0001 & p = 0.001 vs.
placebo.
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Increase in age at diagnosis of Primary Biliary Cholangitis over the
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Background and Aims: In recent decades, primary biliary cholangitis (PBC) patients tend to present at an earlier disease stage.
However, calendar time trends in age at diagnosis, biochemical
response to ursodeoxycholic (UDCA) and clinical outcomes have not
been fully characterized. The current study aims to describe
calendar time trends in a large international cohort of PBC patients
and provide important information on the evolution of PBC over the
years.
Methods: Patient data was retrieved from the Global PBC Study group
database, comprising of PBC patients from 16 centers across Europe
and North America. Patients were subdivided into 10-year cohorts
according to their year of diagnosis: 1970–1980 (n = 144), 1980–1990
(n = 868), 1990–2000 (n = 1,858), 2000–2010 (n = 1,966), >=2010 (n =
255). Calendar time trends in age at diagnosis, biochemical response
to UDCA, biochemical and histological disease stage, and clinical
outcomes (death or liver transplantation) were assessed in each 10year cohort.
Results: A total of 5,091 PBC patients were included, 4,507(90.7%)
were AMA positive and median follow-up time was 7.2 years (IQR
3.6–11.5). The proportion of male patients increased from 8.3% in the
1970’s to 13.3% in 2010. Age at diagnosis increased incrementally
from the 1970’s (mean 46.9, SD 10.1) to 2010 (mean 57.3, SD 12.1, p <
0.001), irrespective of biochemical disease stage (Figure 1).
Additionally, there was an increase in the number of patients
presenting with an earlier disease stage, both biochemically and
histologically, p < 0.001. The proportion of patients with an early
biochemical disease stage in the 1970’s and after 2010 was 41% and
69.9%, respectively. In accordance, patients were more likely to
respond to UDCA according to the Paris-I criteria, 51.7% vs. 71% ( p <
0.001). An increase in response may account for the improved 10-year
transplant-free survival between patients from the 1970’s and 2010,
48.1% and 79.7%, respectively ( p = 0.004).
Conclusions: Patient and disease characteristics of PBC at diagnosis
have changed over the years, most notably by an increase in age at
diagnosis and increased proportion of males. Furthermore, patients
tend to present with milder biochemical disease stage regardless of
age and gender.
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NOD2 variants as novel genetic risk factors for secondary
sclerosing cholangitis in critically ill patients
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Background and Aims: Sclerosing cholangitis in critically ill patients
(SC-CIP) is a chronic progressive cholestatic disease often leading to
liver cirrhosis. Infections of the biliary tract and bile acid toxicity
might be involved in the pathogenesis. We hypothesized that genetic
risk factors increase the odds of developing SC-CIP. Therefore our aim
now was to investigate common NOD2 (nucleotide-binding oligomerisation domain containing 2) gene variants, known risk factors
for Cohn’s disease and bacterial intestinal translocation, variants of
hepatobiliary transporter genes and the common PNPLA3 risk
variant, which have been associated with chronic liver diseases.
Methods: In total, we screened 4,641 endoscopic retrograde
cholangiography procedures to identify 17 patients (14 men,
median age 63 years) with SC-CIP (Cohort 1, discovery cohort), who
were analyzed for the three common NOD2 risk variants. For
validation, the NOD2 variants were also tested in 29 patients from
three other German and Austrian academic centers (Cohort 2,
replication cohort). In addition, common procholestatic polymorphisms in hepatocanalicular transporter genes and the PNPLA3 p.I148M
variant were investigated in both cohorts.
Results: The NOD2 mutations were present in 5 of the 17 SC-CIP
patients (29.4%) in Cohort 1, which is twice as high as in the general
population. Four patients were carriers of the p.R702W variant and
the c.3020insC variant was present in one patient. These results were
replicated in Cohort 2 with 8 patients (27.6%) harboring NOD2
variants. In contrast, neither ATP8B1, ABCB4 or ABCB11 polymorphisms nor the PNPLA3 p.I148M variant did show consistent associations with SC-CIP development.
Conclusions: This first report on genetic susceptibility factors in
SC-CIP patients shows an extraordinary high frequency of NOD2
variation. These results suggest a critical role of impaired antibacterial defense in the intestine for SC-CIP development in critically
ill patients.
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Background and Aims: In retrospective studies, the Enhanced Liver
Fibrosis (ELF) test has shown prognostic utility in primary sclerosing
cholangitis (PSC) patients. Our objective was to prospectively validate
ELF for prediction of disease progression in a randomized trial of
patients with PSC.
Methods: The ELF test was measured at baseline (BL) and W12 in 234
PSC patients enrolled in a phase 2b, placebo-controlled trial of
simtuzumab (SIM). Since SIM was ineffective in this 96-week study,
treatment groups were combined for this analysis. Liver fibrosis was
staged according to the Ishak classification at BL, W48, and W96. Cox
regression determined associations between ELF at BL and its change
at W12 with PSC-related clinical events (e.g. decompensation,
ascending cholangitis, cholangiocarcinoma, transplantation). In
non-cirrhotic patients at baseline, associations between ELF and
progression to cirrhosis were determined using logistic regression.
The discrimination of ELF was determined using areas under receiver
operating characteristic (AUROC) curves.
Results: The median age was 45 years, 64% were male, 48% had
ulcerative colitis, 61.5% were on UDCA, and the median alkaline
phosphatase (ALP) was 260 U/L (IQR 129–401). At baseline, 40.2%
(n = 94) of subjects had bridging fibrosis and 10.7% (n = 25) had
cirrhosis. By W96, 44 patients (18.8%) developed a PSC-related
clinical events (ascending cholangitis [n = 26], jaundice [n = 8],
cholangiocarcinoma [n = 3], ascites [n = 2], encephalopathy [n = 2],
variceal hemorrhage [n = 2], sepsis [n = 1]) and 30/191 biopsied
subjects (15.7%) progressed to cirrhosis. Median BL ELF was higher in
patients with than without an event (10.32 [IQR 9.68–10.97] vs. 9.20
[8.49–10.13]; p < 0.001). The risk of a clinical event increased with
higher ELF score at BL (hazard ratio [HR] 1.80; 95% CI 1.43–2.26) and
greater change in ELF at W12 (HR 4.89; 2.67–8.96). These differences
persisted after adjustment for age and BL ALP and bilirubin. The
AUROC for BL ELF to predict clinical events was 0.71; the AUROC
improved to 0.80 by adding change in ELF at W12. The risk of clinical
events was increased in subjects with BL ELF ≥9.8 vs. <9.8 (33.3% [31/
93] vs. 9.2% [13/141]; log-rank p < 0.001; Figure). Similar findings
were observed for the prediction of progression to cirrhosis by BL ELF
(odds ratio [OR] 3.00; 95% CI 1.97–4.57) and its change at W12 (OR
3.04; 1.27–7.28).
Conclusions: These prospective data confirm the utility of the ELF
test and its change over 12 weeks to predict disease progression in
PSC, and support its use as a noninvasive, clinical trial endpoint.
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TNFα as therapeutic target in Autoimmune Hepatitis
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Background and Aims: Autoimmune Hepatitis (AIH) is a chronic
inflammatory liver disease of autoimmune pathogenesis. We have
previously shown that treatment with the Tumor Necrosis Factor α
(TNFα)-blocker infliximab is effective in selected cases of difficultto-treat AIH (Weiler-Normann et al., J Hepatol 2013). We sought to
investigate the long-term success of anti-TNFα treatment as well as
the relevance of TNFα in lymphocytes of the intra- and extrahepatic
compartment.
Methods: 20 patients with difficult-to-treat AIH were followed
clinically under infliximab treatment. In addition, gene expression
and secretion analyses in circulating peripheral blood mononuclear
cells (PBMC) and liver-infiltrating lymphocytes (LIL) of AIH patients
(n = 15) and controls (n = 12) were conducted by qPCR and flow
cytometry (FACS).
Results: 15/20 difficult-to-treat patients under anti-TNFα treatment
responded with biochemical remission. Treatment had to be
withdrawn in 5/20 patients. In the responder group 3 patients
retained long-term biochemical remission even after discontinued
treatment and 2 patients are on treatment for 15 and 8 years and in
full biochemical remission.
To shed light on the role of TNFα in AIH, we investigated TNFα-levels
in PBMC und LIL of AIH patients. Interestingly, gene expression
analyses revealed a significantly elevated expression of TNFα in AIH
patients compared to controls in the compartment of PBMC (1.8-fold;
p = 0.0021) as well as of LIL (3.2-fold; p = 0.0360). FACS exposed extraand intrahepatic CD4+ T cells as a main source of TNFα secretion.
Among PBMC and LIL, TNFα+ CD4+ T cells showed significantly higher
frequencies in AIH patients than in controls ( p = 0.0098 and p =
0.0385, respectively).
Conclusions: The increased expression of TNFα in PBMC and LIL as
well as the higher frequencies of TNFα+ CD4+ T cells in AIH patients
indicate a prominent role of TNFα in AIH pathogenesis. TNFα can be
targeted by treatment and we here extend our previous experience
demonstrating that anti-TNFα treatment is effective in difficult-totreat AIH.
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Development of a multivariate model using serum biomarkers to
better define primary biliary cholangitis (PBC)-autoimmune
hepatitis (AIH) overlap syndrome
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Background and Aims: Up to ∼18% of Primary Biliary Cholangitis
(PBC) patients are estimated to have features that overlap with
Autoimmune Hepatitis (AIH). Patients with PBC-AIH overlap syndrome (OS) have been reported to exhibit suboptimal responses to
Ursodeoxycholic acid therapy, and are more likely to progress to
cirrhosis. Serological markers, including anti-double stranded DNA
(anti-dsDNA) and anti-p53, have been suggested to be potential
markers for identifying patients with PBC-AIH OS. In our well defined
PBC patient cohorts, various serological markers were evaluated for
their utility in identifying PBC-AIH OS patients.
Methods: Biobanked serum samples from 214 patients at the
University of Calgary Liver Unit and the University of Alberta were
analyzed by Mitogen Advanced Diagnostics Laboratory (Calgary,
Canada) for various classical and novel autoantibodies. Anti-dsDNA
was measured by both the Crithidia luciliae immunofluorescence
(CLIFT) assay (1:20 dilution) or a chemiluminescence immunoassay
(CIA: QUANTAFlash, Inova Diagnostics, San Diego, CA). Anti-p53, antiRo52/TRIM21, anti-YB 1, anti-MPP1, anti-GW182, anti-Ge-1, and antiAgo 2 were measured by either an addressable laser bead
immunoassay (ALBIA) or line immunoassay (LIA). Frequency of
autoantibodies were compared between study groups using nonparametric statistical methods. The performance of serum biochemistry and autoantibody profiles to predict OS was determined using
multivariate analysis. PBC-AIH OS was diagnosed according to the
Paris criteria (Chazouilleres et al) and PBC was diagnosed as per
European Association for the Study of the Liver guidelines.
Results: 16 out of 214 patients (7.5%) were diagnosed with OS.
Compared to PBC patients, OS patients were similar in age (median:
59 vs. 63, P = 0.21) and female predominance (94% vs. 89%, P = 1.00).
Anti-dsDNA-by CLIFT (37.5% in OS vs. 9.1% in PBC alone, P < 0.01),
serum ALT (62 IU/L in OS vs. 35 IU/L in PBC alone, P < 0.01), and serum
IgG (17.6 g/L in OS vs. 12.1 g/L in PBC alone, P < 0.01) were associated
with OS. In a multivariate model, positive anti-dsDNA by CLIFT, ALT
and IgG were significant predictors of OS with an area under the
receiver operator curve (AUROC) value of 0.84.
Conclusions: The presence of anti-dsDNA by CLIFT, elevated serum
ALT and serum IgG were biomarkers that identified patients with
PBC-AIH OS. Contrary to previous reports, anti-p53 was not
associated with OS. CIA measured anti-dsDNA, anti-Ro52/TRIM21
and the other autoantibodies tested were not associated with OS.
FRI-385
Diagnosis of autoimmune sclerosing cholangitis in children with
autoimmune hepatitis
M. Ferreira1, C. Gonçalves1, S. Nobre1, S. Ferreira1, I. Gonçalves1.
1
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Background and Aims: Autoimmune liver disease (AILD) includes
Autoimmune Hepatitis (AIH), Primary Sclerosing Cholangitis (PSC)
and patients with autoimmune sclerosing cholangitis (AISC), bringing together features of both. In children, the incidence of AISC in
patients diagnosed as AIH is barely known. The aim of this study was
to characterize a pediatric cohort of patients with AILD and
distinguish clinical and laboratorial characteristics of those with
and without AISC.
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Methods: Retrospective review of records of patients with AILD,
followed in a Pediatric Liver Unit from June 1992 till August 2016. The
diagnosis of AISC was established for patients that meet standard
diagnostic criteria for AIH and colangiographic or histological
features of AISC. Demographic, clinic, laboratorial, colangiographic
and histological data were collected. Statistical analysis was
performed using SPSS® 23.0.
Results: 48 children were included (69% girls, mean age upon
diagnosis: 9.8 ± 3.6 years). 60.4% were AIH type1. 35.4% presented as
acute hepatitis, 20.8% as acute liver failure. 8 children underwent liver
transplantation (LT), two of them died (LT complications). 31% of
children had associated criteria of AISC. Past-history of other
autoimmune diseases was more prevalent in patients with AISC
(AISC:33%; No AISC:6,3%; p = 0,026). At diagnosis of AIH, GGT
was significantly higher in AISC group (AISC:227 ± 128 UI/L; No
AISC:109 ± 81 UI/L; p = 0.042), as well as in the follow-up at 6months (AISC:64 ± 66 UI/L; No AISC:35 ± 32 UI/L; p < 0.001). LFT’s
were significantly higher in the group without AISC at diagnosis
(AST – AISC:1,025 ± 1,141 UI/L; No AISC:567 ± 472 UI/L; p = 0.021 |
ALT – AISC:1,094 ± 1,054 UI/L; No AISC:559 ± 442 UI/L; p = 0.003). No
other statistical significant differences were found.
Conclusions: About one third of children diagnosed with AIH have
associated features of AISC, reinforcing the need for the evaluation of
bile duct disease in patients presenting with AIH at young ages.
Children with and without AISC have a similar clinical phenotype.
Higher levels of GGT soon after diagnosis may be a marker for patients
that will develop AISC.
FRI-386
Prospective validation of serum alkaline phosphatase for the
prediction of disease progression in a randomized trial of patients
with primary sclerosing cholangitis
C. Levy1, B. Eksteen2, M. Shiffman3, H. Janssen4, A. Montano-Loza5,
D. Ding6, C. Jia6, B. Mccolgan6, R. Myers6, M. Subramanian6,
J. McHutchison6, R. Chapman7, M. Manns8, Z. Goodman9, C. Bowlus10,
A. Muir11, G. Hirschfield12. 1University of Miami, Miam, United States;
2
University of Calgary, Calgary, Canada; 3Liver Institute of Virginia,
Richmond, United States; 4University of Toronto, Toronto; 5University of
Alberta, Edmonton, Canada; 6Gilead Sciences, Inc., Foster City, United
States; 7University of Oxford, Oxford, United Kingdom; 8Hannover
Medical School, Hannover, Germany; 9Inova Fairfax Hospital, Falls
Church; 10University of California at Davis, Sacramento; 11Duke Clinical
Research Institute, Durham, United States; 12Center for Liver Research,
NIHR Biomedical Research Unit, University of Birmingham, Birmingham,
United Kingdom
E-mail: bryan.mccolgan@gilead.com
Background and Aims: The utility of serum alkaline phosphatase
(ALP) as a surrogate endpoint in clinical trials for primary sclerosing
cholangitis (PSC) is unclear. Our objective was to prospectively
validate ALP for the prediction of disease progression in a randomized
trial of PSC patients.
Methods: We included 234 adults with PSC enrolled in a phase 2b,
controlled trial of simtuzumab (SIM). Since SIM was ineffective in this
study, treatment groups were combined. ALP was measured at BL and
every 12 weeks through this 96-week study. Liver fibrosis was staged
according to the Ishak classification (BL, W48 and W96). Cox
proportional hazards regression determined associations between
BL ALP and change at W12 with PSC-related clinical events (e.g.
decompensation, ascending cholangitis, cholangiocarcinoma, liver
transplantation). In non-cirrhotic patients at BL, logistic regression
determined associations between serum ALP and progression to
cirrhosis at W96. Discrimination of ALP was determined based on
areas under receiver operating characteristic (AUROC) curves.
Results: The median age was 45 years, 64% were male, 48% had
ulcerative colitis, 62% were on UDCA, and the median ALP was 260
U/L (IQR 129–401). 40% (n = 94) of subjects had bridging fibrosis and
11% (n = 25) had cirrhosis. By W96, 44 patients (19%) developed a
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PSC-related clinical events (ascending cholangitis [n = 26], jaundice
[n = 8], cholangiocarcinoma [n = 3], ascites [n = 2], encephalopathy
[n = 2], variceal hemorrhage [n = 2], sepsis [n = 1]), and 30/191
biopsied subjects (16%) progressed to cirrhosis. Median BL ALP was
higher in patients with than without an event (387 [IQR 261–643] vs.
227 U/L [122–347]; p < 0.001), but median change in ALP at W12 was
similar between groups (−5 [IQR −78, 26] vs. 2 U/L [−22, 23]; p =
0.25). The risk of clinical events increased with higher BL ALP (HR
1.001; 95% CI 1.000–1.002), but change in ALP at W12 was not
significant (HR 0.999; 0.995–1.002). The AUROC for BL ALP to predict
clinical events was 0.70; addition of change in ALP at W12 did not
improve discrimination (AUROC 0.67). The risk of clinical events
increased according to tertiles of ALP at BL (log-rank p < 0.001;
Figure). For progression to cirrhosis, similar findings were observed
regarding the prognostic utility of ALP at BL (odds ratio [OR] 1.001;
95% CI 1.000–1.003), but not its change at W12 (OR 1.002; 0.998–
1.006).

had bridging fibrosis or cirrhosis, and 63% were on UDCA. The median
serum alkaline phosphatase (ALP), alanine aminotransferase (ALT),
and bilirubin concentrations were 250 U/L, 55 U/L, and 0.7 mg/dL,
respectively. Median (IQR) serum FGF19, C4, and total bile acids were
104 pg/mL (68–180), 11.5 ng/mL (4.7–21.4), and 5,409 ng/mL (2,310–
14,132), respectively. Serum FGF19 was negatively correlated with C4
(rs = −0.38, p < 0.001), but not total bile acids (rs = 0.15, p = 0.11), while
C4 and bile acids were negatively correlated (rs = −0.41, p < 0.001).
Serum levels of UDCA were correlated negatively with FGF19 (rs =
−0.20, p = 0.029) and positively with total bile acids (rs = 0.43, p <
0.001), but not with C4. With the exception of serum bilirubin, serum
FGF19 levels rose with markers of increased disease severity
including ALP (rs = 0.28, p = 0.002), ALT (rs = 0.30, p = 0.001), GGT
(rs = 0.31, p < 0.001), Mayo Risk Score (rs = 0.28, p = 0.002), and
fibrosis stage ( p = 0.08; Figure). Conversely, serum C4 levels
decreased with increasing levels of these markers including ALP
(rs = −0.42), ALT (rs = −0.44), GGT (rs = −0.41), Mayo Risk Score (rs =
−0.46), as well as serum bilirubin (rs = −0.33) and fibrosis stage
(Figure; all p < 0.001). Serum bile acids were significantly associated
with fibrosis stage ( p < 0.001; Figure).

Conclusions: These prospective data confirm the utility of ALP at
baseline to predict disease progression in PSC. However, change in
ALP at W12 did not predict complications or progression to cirrhosis.
FRI-387
Serum fibroblast growth factor 19, 7α-Hydroxy-4-Cholesten3-one, and bile acids and their associations with clinical
characteristics in primary sclerosing cholangitis
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A. Muir12. 1University of Miami, Miam; 2Liver Institute of Virginia,
Richmond; 3University of Virginia, Charlottesville; 4Virginia
Commonwealth University, Richmond, United States; 5University of
Milan-Bicocca, Milan, Italy; 6University of Manitoba, Winnipeg, Canada;
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Scripps Translational Research Institute, La Jolla; 8Inova Fairfax
Hospital, Falls Church; 9Gilead Sciences, Foster City, United States;
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Background and Aims: Cholestasis upregulates mechanisms that
protect against cytotoxicity due to bile acids. The effect of serum
fibroblast growth factor 19 (FGF19) on the regulation of bile acids in
primary sclerosing cholangitis (PSC) is not well characterized. Our
objective was to evaluate serum levels of FGF19, 7α-Hydroxy-4Cholesten-3-one (C4), and bile acids and determine their associations
with clinical characteristics in PSC patients.
Methods: Using fasting serum samples from 115 PSC patients who
were enrolled in a Phase 2b trial of simtuzumab, we measured FGF19
(ELISA), C4, and bile acids (LC-MS/MS) at baseline. Correlations
(Spearman, rs) between FGF19, C4, and bile acids were determined
and their associations with clinical characteristics including liver
biochemistry, Ishak fibrosis stage, Mayo Risk Score, and ursodeoxycholic acid (UDCA) use were determined.
Results: The median age of the study cohort was 45 years, 62% were
male, 16% had serum IgG4 >140 mg/dL, 47% had ulcerative colitis, 54%

Conclusions: In patients with PSC, increased serum levels of FGF19
and lower C4 correlate with markers of disease severity, supporting
the concept that compensatory mechanisms exist to protect the liver
against cytotoxicity in cholestasis. The influence of interventions that
target FGF19 and its mediators requires evaluation in patients with
PSC.
FRI-388
Autoimmune Hepatitis with normal IgG levels at diagnosis:
subtype with a higher rate of successful treatment withdrawal?
J. Hartl1, A. Asghar2, G.W. Wong3, S. Pape4, A.W. Lohse1, J.P. Drenth4,
Y.H. Oo2, H.A. Michael3, C. Schramm5. 1I. Medical Center, UKE Hamburg,
Hambrg, Germany; 2IHR Biomedical Research Unit in Liver Diseases,
Centre for Liver Research, Institute of Immunology and Immunotherapy,
Birmingham; 3Institute of Liver Studies, Kings College Hospital, London,
United Kingdom; 4Department of Gastroenterology and Hepatology,
Radboud University Medical Center, Nijemgen, The Netherlands;
5
I. Medical Center, UKE Hamburg, Hamburg, Germany
E-mail: der.hanneshartl@gmail.com
Background and Aims: Elevated serum IgG levels are a hallmark of
AIH and have found their way to diagnostic scores. Nevertheless, up
to 15% of patients show normal IgG levels at diagnosis. The clinical
significance of normal IgG values at diagnosis has so far not been
explored in detail.
Methods: We assessed laboratory values, clinical and histological
features from AIH patients with normal IgG values at diagnosis. We
included data from 4 European high-volume centres: Hamburg (HH),
Nijmegen (NIJ), London (LON), and Birmingham (BHAM). Each center
included an age- and sex- matched control group of patients with
“typical AIH.”
Results: We included 100 patients with normal IgG-levels at
diagnosis and a matched control group (n = 100) (HH: n = 31, LON:
n = 51, NIJ: n = 9, BHAM: n = 9). Median age at diagnosis was 47 yrs
and 78% were female.
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Mean serum IgG-levels at diagnosis were 12.2 ± 3.2 g/L vs. 29.5 ±
5.8 g/L in the control group ( p < 0.0001).
There were no differences between groups at diagnosis for serum
transaminase levels (AST: 612 ± 158 vs. 760 ± 123 U/L, p = 0.082),
markers of cholestasis (alkaline phosphatase: 104 ± 24 vs. 92 ±
35 U/L), stage of liver fibrosis or grade of hepatic inflammation (fibrosis
stage: 2.3 ± 1.2 vs 2.3 ± 1.3, grading: 3.0 ± 0.89 vs. 3.0 ± 0.93 according to
Desmet and Scheuer). These characteristics remained similar between
the groups at 12 months and at last follow-up. Steroids could be
tapered off within the first 12 months in 23 and 20%, respectively (p =
0.57).Patients with normal IgG levels showed the same percental IgG
decrease from baseline as control patients within the first 12 months.
Patients were followed up for 10.3 ± 3.5 vs. 7.6 ± 1.3 ys ( p = .082).
During this period, the endpoints liver transplantation or liverrelated death occurred in 2 patients with normal IgG-values and in 3
control patients.
Interestingly, 24% patients with normal IgG values at diagnosis could
be successfully weaned from immunosuppression, compared to only
8% in the control group ( p = 0.027). 19% of patients with normal IgGlevels were tested negative for ANA, SMA and LKM antibodies. In
these patients the diagnosis of AIH relied on typical liver histology
and steroid-dependence.
Conclusions: Patients with normal IgG at diagnosis present with
similar clinical characteristics as patients with “classical” AIH and
show comparable treatment response. Normal IgG levels may
indicate a higher chance of successful treatment withdrawal.
FRI-389
Twenty years’ single center experience with non-obstructive
sinusoidal dilation
D.B. Sunjaya1, G. Ramos1, M.B. Neto1, R. Lennon2, P.S. Kamath3,
D. Simonetto3. 1Internal Medicine; 2Biomedical Statistics and
Informatics; 3Gastroenterology and Hepatology, Mayo Clinic, Rochester,
United States
E-mail: dbsunjaya@gmail.com
Background and Aims: A small proportion of hepatic sinusoidal
dilatation (SD) develops in the absence of veno-occlusive disease or
congestive hepatopathy. The significance of non-obstructive sinusoidal dilation is unclear due to limited data published on these
patients. The purpose of this study is to better characterize nonobstructive SD by identifying associated medical conditions, laboratory findings, and histologic patterns.
Methods: We retrospectively reviewed 524 patients with SD on liver
biopsy at Mayo Clinic between 1995 and 2015. Impaired hepatic
venous outflow (diagnosed in 83% of cases) were excluded from the
study. In addition, patients with clinical history of cirrhosis, hepatic
malignancy, and liver transplant recipients were excluded. Liver
histology was reviewed and the following data collected: (i) extent of
sinusoidal dilatation, (ii) METAVIR score, (iii) displacement of RBC,
and (iv) hepatic plate atrophy. The following clinical information was
also collected: (i) demographic information; (ii) liver chemistry; (iii)
inflammatory markers; (iv) complete blood count (v) abdominal
imaging; and (vi) associated medical and medications history.
Results: A total of 88 patients (female 54%, Caucasian 86%, and age 56
years) were identified. The most common presumed cause of nonobstructive SD were inflammatory conditions (36%), followed by
malignancy (23%) and medication (16%). Cholestasis was the most
common pattern of liver injury and indication for liver biopsy (76%).
The majority (79%) had sinusoidal dilatation confined to Zone III.
Hepatic plate atrophy and RBC extravasation were identified in 59%
and 31% respectively. Compared to other presumed causes, medication-related SD was associated with higher median AST (95 U/L, p:
0.021) and ALT levels (98 U/L, p: 0.006) but lower platelets (88,000/
mCL, p: 0.044). Eighteen patients had hepatic venous pressure
gradient (HVPG) measurement. Fourteen patients had HVPG3
10 mmHg consistent with portal hypertension (PHTN). Seventeen
had PHTN define by splenomegaly and thrombocytopenia.
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Conclusions: Seventeen percent of sinusoidal dilatation in our study
occurred in the absence of impaired hepatic venous outflow. To our
knowledge, this is the largest case series of non-obstructive SD. Drugrelated non-obstructive sinusoidal dilation was associated with
higher serum AST and ALT levels but lower platelet count compared
to other conditions. We did not identify a correlation between
histology and etiology of non-obstructive sinusoidal dilatation.
FRI-390
Stage of fibrosis and AST Platelet Ratio Index (APRI) as predictors
of length of gestation in women with chronic liver disease
E. Gonsalkorala1, M. Cannon1, T.Y. Lim1, S. Gabeta1, L. Penna2,
M.A. Heneghan1. 1Institute of Liver Studies; 2Obstetrics and
Gynaecology, King’s College Hospital, London, United Kingdom
E-mail: enokag@yahoo.com
Background and Aims: There has been an increase in the number of
pregnancies in cirrhotic women. Improved obstetric and medical
management of this complex group is in part responsible for
successful outcomes of pregnancy. Gestational length is associated
with birth outcomes. We explored markers at pre-conception and in
the first trimester that might predict gestation to term (≥37 weeks).
Methods: Retrospective analysis of all pregnancies occurring in
patients with chronic liver disease between 1983–2016 at King’s
College Hospital was performed. Patients were identified from a
prospectively collated liver database and clinical data was collected
from patient records. Data was analysed using SPSS v22 and
GraphPad Prism 7.0b.
Results: 154 conceptions were identified in 95 women; 70 conceptions were from 44 cirrhotic women. Ethnicities in the group were
White 68% (64/95), Black 14% (13/95), South Asian 5% (5/95), others
7% (7/95) and unknown 6% (6/95). Aetiology of liver disease included
autoimmune hepatitis (55%, n = 53), Metabolic/Congenital (12%, n =
11), PBC/PSC/AISC (5%, n = 6), HBV/Delta co-infection (5%, n = 5),
biliary atresia (4.5%, n = 4), veno-occlusive disease (4.5%, n = 4) and
others (13%, n = 12).
After exclusion of women who electively terminated pregnancies,
non-cirrhotic viral hepatitis and Crigler-Najjar, complete data was
available for 98 pregnancies. Median age of conception was 28 years
(16–49). The live birth rate was 85% (83/98). Gestation period was >37
weeks in 65% (64), 20–37 weeks in 24% (23), <20 weeks in 10% (10)
and unknown in 1% (1). Serum albumin (43 vs. 39 g/L p = 0.014),
bilirubin (12 vs. 26 umol/L p = 0.010), platelets (240 vs 180 10^9 p =
0.008), and INR (1.03 vs. 1.13 p = 0.038) were significantly different
between women who proceeded to beyond 37 weeks of gestation.
Non-cirrhotic women ( p = 0.034) and women with controlled liver
disease (p = 0.002) were more likely to carry foetus to term. APRI
score was an accurate predictor of gestation to term with area under
ROC curve of 0.7 ( p = 0.001). APRI score of 0.84 (sensitivity 89%,
specificity 59%) on Kaplan-Meier analysis identified a significant
difference in length of gestation between the two groups. Median
gestation was 38 weeks for those with APRI <0.84 compared with 33
weeks for those with APRI ≥ 0.84 ( p = 0.0002) (figure 1).

Conclusions: Simple biomarkers of liver function are key determinants of gestational length in women with liver disease. APRI score
can be used as a sensitive predictor of gestation to term.
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Autoimmune hepatitis in children and adults: a single centre
experience
E. Nicoletto1, E. Salami2, P. Gaio1, C. Mangini2, L. Perini2, N. Cazzagon2,
V. Baldo3, M. Cananzi1, A. Floreani2. 1Dept. of Pediatrics; 2Dept of
Surgery, Oncology and Gastroenterology; 3Dept. of Hygiene and Public
Health, University of Padova, Padova, Italy
E-mail: annarosa.floreani@unipd.it
Background and Aims: Autoimmune hepatitis (AIH) is an autoimmune liver disease that can be diagnosed in both children and
adults. Aim: To compare clinical, laboratory and survival rates in two
series of AIH: one in a paediatric group (GA) and the other in an adult
population (GB).
Methods: GA included 33 patients (M:F = 12:21), mean age at
diagnosis 8 ± 4.5 years, range 1–16; GB included 149 patients
(M:F = 20:129), mean age at diagnosis 45 ± 19.8 years, range 19.8–
89. The mean follow-up was 57 ± 41 months in GA and 97 ± 91
months in GB. Patients were treated with a first line therapy with
prednisone ± azathioprine and when needed with a second line
therapy with mycophenolate mofetil (MMF) + prednisone.
Results: An acute onset at presentation was recorded in 4% of cases in
GA and in 4.9% in GB, an acute liver failure onset was recorded in 10%
in GA only, an acute on chronic onset in 36% in both groups. In 50% of
GA and 59% of GB a chronic onset war recorded. At onset, children
showed significantly higher levels of AST (1035.3 ± 1086.2 UI/L vs.
534.5 ± 508.4 UI/L, p = 0.004), ALT (1,075 ± 1,030 UI/L vs. 675.8 ±
679.2 UI/L, p = 0.02) and lower levels of GGT (121.6 ± 116.3 UI/L vs.
181.4 ± 151.3 UI, p = 0.013) compared to adults. An higher prevalence
of anti-LKM positivity was observed in children than in adults (24.5%
vs. 3.8%). No differences between the two groups was observed
regarding: ANA and ASMA positivity, presence of concomitant
autoimmune comorbidities, response to the first line immunosuppression after 12 months (complete response = 76.4% in GA vs. 78.4%
in GB, partial response = 20.9% vs. 19.6% respectively, non responders
2.7% vs. 2% respectively). Relapse was more frequent in GB, although
not statistically significant (36.2% vs. 27.8%). Three patients (9%) in GA
and 4 (3%) in GB were treated with MMF plus prednisone as second
line therapy. Liver transplantation was performed in 1 child and in
one adult patient. Liver-related death was observed in 1case in GA
and in 5 cases in GB.
Conclusions: Children had a more severe AIH in term of biochemical
alterations at presentation but the natural history appeared comparable in children and adults.

Autoimmune and chronic cholestatic liver
disease: Experimental and pathophysiology
FRI-392
Probing the role of IL-12 in the pathophysiology of primary biliary
cholangitis
E. Liaskou1, S. Akiror1, Y.-Y. Chen1, G. Webb1, M. Corrigan1, M. Blahova1,
S. Curbishley1, G. Mells2, D. Jones3,4, G.M. Hirschfield1. 1Centre for Liver
Research and NIHR Birmingham Biomedical Research Unit, Institute of
Immunology and Immunotherapy, University of Birmingham,
Birmingham; 2Academic Department of Medical Genetics, University of
Cambridge, Cambridge; 3Institute of Cellular Medicine; 4NIHR Newcastle
Biomedical Research Centre, Newcastle University, Newcastle, United
Kingdom
E-mail: e.liaskou@bham.ac.uk
Background and Aims: Primary biliary cholangitis (PBC) is a complex
immune-mediated liver disease wherein autoimmune risk (e.g. IL-12
pathway) and biliary injury/cholestasis predominate pathology.

Inadequate response to UDCA defines high risk disease but it is
unclear if treatment failure is immunologically driven or a consequence of biliary epithelial cells responses to injury. Herein, we
sought to further understand the relevance of the IL-12 pathway
in PBC.
Methods: Peripheral blood mononuclear cells were isolated from
patients with PBC (n = 35) on UDCA treatment as well as patients
with primary sclerosing cholangitis (PSC) as a cholestatic control
(n = 8). Patients with PBC with an ALP > 1.67 ULN were defined as
non-responders. Liver-infiltrating mononuclear cells were isolated
from PBC, PSC, alcoholic liver disease (ALD) and non-alcoholic
steatohepatitis (NASH) liver explants. Frequencies of T cells (Th1:
CD4+CXCR3+, Th17:CD4+CCR6+, Th1/Th17:CD4+CXCR3+CCR6+, Tregs:
CD4+CD127lowCD25high), CD19+B cells, CD56+NK, CD3+CD56+NKT cells
and monocytes (classical:CD14highCD16−, intermediate:CD14+CD16+,
non-classcial:CD14low CD16+), were studied. The expression of IL12Rbeta2 on Tregs was also studied. Blood monocytes were isolated via
negative selection and stimulated in vitro with LPS (1 μg/mL) and R848
(2.5 μg/mL) for 24 hrs prior il12a mRNA analysis by qPCR.
Results: Mean frequencies of immune cells were similar between PBC
UDCA-responders and non-responders. In explant liver tissue
although similar Treg frequencies were detected between PBC (n =
5) and liver disease controls (n = 4 PSC, n = 2 ALD, n = 1 NASH) (10% vs.
8%), for PBC a significantly higher proportion of Tregs expressed IL12Rbeta2 (8.08% vs. 1.2%, p = 0.01). In blood, the proportion of Tregs
expressing IL-12Rbeta2 was similar between PBC and PSC (7.5% vs.
5.9%). Similar frequencies of monocyte subsets between patients
with PBC and PSC were detected however after in vitro stimulation
PBC monocytes (n = 10) showed a 110-fold induction of il12a mRNA
expression, significantly higher compared to a 15-fold induction by
PSC monocytes (n = 3) ( p = 0.01).
Conclusions: We demonstrate that when compared to PSC, patients
with PBC have functional differences in hepatic Tregs and peripheral
monocyte responses to stimulation. However, treatment nonresponse was not associated with peripheral immunophenotypic
difference. Our data suggests that IL-12 signalling may be more
relevant to disease initiation, than disease response to treatment.
FRI-393
Macrophage migration inhibitory factor (MIF) modulates T-cell
proliferation and hepatic inflammation in a model of
autoimmune liver disease
S. Roberts1, L. Leng2, C.J. Soroka1, J.L. Boyer1, R. Bucala2, D.N. Assis1.
1
Medicine – Section of Digestive Diseases; 2Medicine – Section of
Rheumatology, Yale University School of Medicine, New Haven, United
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Background and Aims: The pathophysiology of autoimmune liver
disease is not fully understood. Macrophage migration inhibitory
factor (MIF), a pro-inflammatory cytokine expressed both in T-cells
and peripheral tissues, is associated with autoimmunity. Highexpression MIF polymorphisms, and tissue and serum levels of MIF
and its receptor CD74, are differentially expressed in AIH patients
(Assis et al. Hepatology 2014). The −173C allele in the MIF promoter is
associated with increased liver enzymes and steroid resistance in AIH
patients from the US and Japan (Assis et al., Dig Dis Sci 2016). The role
of T-cell MIF expression in autoimmune liver injury is unknown. AIM:
Evaluate the impact of MIF expression by T-cells through the OVA
animal model.
Methods: OVA HEP and OVA BIL transgenic mice express ovalbumin139-385 on the surface of hepatocytes and biliary cells, respectively.
Adoptive transfer of OT1 and OT2 T-cells, expressing OVA specific TCR
on CD8 or CD4 T cells, into these mouse strains results in antigenspecific activation and proliferation. OT1 and OT2 vs. OT1/MIF KO and
OT2/MIF KO T-cells were adoptively transferred into OVA BIL mice.
Proliferation was quantified by Ki-67 and Image-J software. OVA HEP
hepatocytes were co-cultured with CFSE-labeled OT1 vs. OT1 MIF KO
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T-cells and small molecule MIF antagonist MIF098. T-cell proliferation
was measured by flow cytometry.
Results: OVA BIL mice receiving OT1/OT2 T-cells had significantly
more inflammation vs. OT1 MIF KO/OT2 MIF KO T-cells (mean ALT 210
± 115 vs. 140 ± 67 U/L, p = 0.037). Likewise, T-cell proliferation was
increased in OT1/OT2 vs. OT1 MIF KO/OT2 MIF KO conditions (1.7 ±
0.98 vs. 1.14 ± 0.59% surface area, p = 0.028). Co-culture of OVA HEP
primary hepatocytes with T-cells in vitro revealed increased
proliferation of OT1 vs. OT1 MIF KO cells (62.7 ± 6.1 vs. 43.8 ± 7.7%,
p = 0.01). Importantly, MIF inhibition by anti-MIF antibody or MIF098
significantly reduced OT1 T-cell proliferation (26.5 ± 2.9 vs. 62.7 ±
7.7% vs. p < 0.0001).
Conclusions: MIF expression by T-cells is critical for antigen-specific
liver inflammation in the OVA model of autoimmune liver injury.
Further, T-cell proliferation can be inhibited by anti-MIF, which is in
development for autoimmunity, or by novel small molecule MIF
antagonists. Both experimental mouse modeling and prior human
genetic data support the pathogenic role of MIF in AIH. Conceivably,
pharmacologic MIF antagonists, which are in clinical development,
could be applied in a precision medicine approach to selectively treat
AIH patients who are high genotypic MIF expressers.
FRI-394
Colesevelam attenuates cholestatic liver and bile duct injury in
Mdr2-/- mice by modulating fecal bile acid composition and
signaling
C.D. Fuchs1, G. Paumgartner1, E. Halilbasic1, N. Leditznig1,
A. Wahlström2, M. Stahlman2, T. Stojakovic3, H.-U. Marschall2,
M. Trauner1. 1Gastroenterology and Hepatology, Medical University of
Vienna, Vienna, Austria; 2Molecular and Clinical Medicine, University of
Gothenburg, Gothenburg, Sweden; 3Medical and Chemical Laboratory
Diagnostics, Medical University of Graz, Graz, Austria
E-mail: claudia.fuchs@meduniwien.ac.at
Background and Aims: Approximately 95% of bile acids (BAs)
excreted into bile are reabsorbed via ASBT from the gut thus
circulating back to the liver for biliary secretion. Therefore, interruption of the enterohepatic circulation of BAs by sequestrants or ASBT
inhibitors may protect against BA-mediated cholestatic liver and bile
duct injury. BA sequestrants are used for symptomatic treatment of
pruritus although in single cases improvement of cholestasis has also
been observed. We aimed to explore the therapeutic effects and
mechanisms of the BA sequestrant Colesevelam (CS) and potential
mechanistic differences to selective ASBT inhibition in improving
cholestasis, inflammation and biliary fibrosis in a mouse model of
sclerosing cholangitis.
Methods: Mdr2-/- mice were subjected a diet supplemented with CS
(2% w/w) for 8 weeks. Expression profiles of genes involved in BA
homeostasis, inflammation and fibrosis were assessed via RT-PCR
from liver and ileum. GLP-1 levels in portal blood were measured by
ELISA. aSMA and hydroxyproline levels were assessed at protein level.
Bile flow as well as biliary and fecal BA profiles were also analyzed.
Results: CS improved serum liver enzymes (AST, ALT, AP) as well
as BA levels. CS also significantly improved hepatic expression of proinflammatory (Tnf-α - 90%; Vcam1–95%; Mcp-1 - 90%) and profibrogenic (Col1a1 - 90%; Col1a2 - 90%) genes and bile duct
proliferation (IHC and mRNA CK19 - 95%). At protein levels CS
reduced expression of fibrosis markers hydroxyproline and aSMA
( p ≤ 0.01 and p ≤ 0.001, respectively). CS lowered biliary BA and
elevated HCO−
3 concentration, resulting in an overall 2-fold increase of
bile flow. Fecal BA profiling revealed profoundly increased concentrations of secondary BAs LCA and DCA (endogenous TGR5 ligands)
after CS treatment (by 36% compared to ASBT inhibition). Serum GLP1 levels and mRNA expression of proglucagon were increased
exclusively in CS-fed mice 3.5-fold and 5-fold, respectively, but not
by ASBT inhibition. Of note, Fgf15 levels were completely abolished by
CS treatment.
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Conclusions: Primary BA metabolisation into secondary BAs is
increased by CS administration, resulting in elevated TGR5-mediated
secretion of GLP-1 from enteroendocrine L-cells (which is not seen
after ASBT inhibition), thus effectively attenuating liver injury in
Mdr2-/- mice.
FRI-395
Autoimmune hepatitis patients with poor treatment response
have a distinct liver transcriptome: implications for personalised
therapy
B. Millar1, L.L. Wong2,3, K. Green1, A. Resteu1, S. Kendrick4,
D.E. Jones2,3, J.K. Dyson2,3 and On behalf of the UK-AIH Consortium.
1
Institute of Cellular Medicine; 2NIHR Biomedical Resource Centre,
Newcastle University; 3Liver Unit, Freeman Hospital, Newcastle;
4
Research & Development, GlaxoSmithKline, Stevenage, United Kingdom
E-mail: jessica.dyson@nuth.nhs.uk
Background and Aims: Autoimmune hepatitis (AIH) is a heterogeneous, chronic inflammatory liver disease which can progress rapidly
to cirrhosis if under-treated. Data from UK-AIH (a nationwide multicentre study of >1,000 patients) highlights significant unmet need,
including 26% of patients not achieving biochemical remission and
12% developing cirrhosis despite therapy.
UK-AIH includes a subset of prevalent patients who have been treated
for >1 year, divided into “responders” with complete biochemical
response without longterm steroids and “non-responders” with
abnormal biochemistry despite treatment or high dose steroids being
needed to achieve normal biochemistry.
The aim of this feasibility study was to examine if pre-treatment liver
biopsies can be used to identify high-risk patients at disease outset,
improve our mechanistic understanding of incomplete therapy
response and point the way to future stratified therapy.
Methods: “Responders” and “non-responders” were identified using
the UK-AIH platform and their pre-treatment, diagnostic biopsies
retrieved. RNA was isolated from formalin-fixed paraffin-embedded
(FFPE) biopsy curls (2 × 10 micron) and quantified. Transcriptomic
analysis was performed using the Nanostring nCounter platform
analysing total mRNA levels of 770 genes in a PanCancer Immune
panel. Subsequent analysis was performed using nSolver3.0 and R
computing packages for multivariate PCA analysis.
Results: 6 “responders” (median age 67 years, range 40–75) and 7
“non-responders” (54 years, 22–69) were included. In “non-responders”, 18 genes were significantly upregulated, as compared to
“responders”, including chemokine and interleukin genes ( p < 0.05;
fold change >1.5). 20 genes were, in contrast, significantly upregulated in “responders”, including several members of the complement
family ( p < 0.05). Principle component analysis (PCA) demonstrated
distinct and statistically significant clustering of the top 27 genes in
the 2 groups suggesting significant transcriptional signatures
associated with future response to therapy.
Conclusions: AIH patients who go on to respond and not respond to
standard treatment have distinct and consistent molecular signatures
in their liver tissue prior to therapy. This finding, if confirmed, will
help us understand treatment non-response in AIH and develop more
effective treatments. Furthermore, a clinical tool/companion diagnostic that enables identification of high risk patients at disease onset
potentially opens the way to stratified therapy in this challenging
disease.
FRI-396
Obeticholic acid therapy improves cognitive decline in cholestatic
liver disease
B. Millar1, C. Richardson1, K. McKay1, A. Pechlivanis2, B. Innes1,
J. Kirby1, D. Jones1, E. Holmes2, F. Oakley1. 1Institute of Cellular
Medicine, Newcastle University, Newcastle upon Tyne; 2Biomolecular
Medicine, Imperial College London, London, United Kingdom
E-mail: Ben.Millar@newcastle.ac.uk
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Background and Aims: Fatigue and cognitive impairment are
frequent central nervous system symptoms associated with Primary
Biliary Cholangitis (PBC) that greatly affect the patient’s quality of life
and are disease stage independent. Currently we have a limited
mechanistic understanding of these problems in PBC patients and
treatments available do not elicit an effect on these debilitating
symptoms. PBC, as a cholestatic liver disease was modelled with bile
duct ligation (BDL) to assess the effect of ursodeoxycholic acid
(UDCA) and obeticholic acid (OCA) early and late drug intervention on
cognitive function.
Methods: Cholestatic liver disease was induced in vivo by BDL injury
for up to 14 days. For drug intervention mice were fed ad libitum 0.5%
UDCA, 0.03% OCA or control diet prophylactically; 3 days prior to BDL
surgery or therapeutically (5 days post BDL). Fatigue and cognitive
function were evaluated by standardised behavioural tests; openfield tests for activity, novel object and Y maze tests to assess shortterm memory and spatial recognition respectively. Bile acid (BA)
profiles were analysed in serum, bile and brain via liquid chromatography-mass spectrometry (UPLC-MS). PicroSirius Red (PSR)
staining measured hepatic collagen deposition.
Results: Fatigue and cognitive decline develops in BDL mice as
evidenced by reductions in activity, short-term memory and spatial
recognition. 18 serum BA were elevated in BDL ( p < 0.05). Tauroconjugated cholic/muricholic BA are elevated in the brains of BDL
mice ( p < 0.05), which could potentially disrupt the hypothalamic–
pituitary–adrenal axis. Neither, prophylactic (n = 8) or therapeutic
(n = 7) UDCA treatment in BDL improved behaviour or fibrosis.
Conversely, OCA prophylaxis (n = 9) and, crucially, therapy (n = 10)
were associated with normalization of spatial recognition in the Y
maze test ( p < 0.01). OCA therapy decreased collagen deposition in
PSR-stained liver sections ( p < 0.05). Serum Tauro-UDCA and TauroCDCA was increased in prophylactic OCA treated BDL mice compared
to control-fed BDL mice ( p < 0.05).
Conclusions: PBC-related fatigue and cognitive decline are mirrored in
cholestatic mice. BA action is mediated through bile acid receptors
including FXR and TGR5, which are expressed in the brain. Early OCA
intervention (but not UDCA) improves cognitive impairment. These
pre-clinical findings indicate a prophylactic OCA regimen could reduce
the burden of these currently un-treatable symptoms potentially
through BA-mediated mechanisms and merits further evaluation.
FRI-397
A novel role for BMP9 as a negative regulator of oval cell-mediated
regeneration in response to liver damage
A. Addante1, C. Roncero1, L. Almalé1, N. Lazcanoiturburu1,
M.G. Álvaro1, M. Fernández1, J. Sanz2, P. Saperas2, S.-J. Lee3,
I. Fabregat4, P. ten Dijke5, S. Dooley6, B. Herrera1, A. Sánchez1.
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Spain, MADRID, ES 2Department of Pathology. Hospital Clínico San
Carlos; 2Department of Pathology, Hospital Clínico San Carlos, Madrid,
Spain; 3Department of Molecular Biology and Genetics, Johns Hopkins
University School of Medicine, Baltimore, United States; 4Bellvitge
Biomedical Research Institute IDIBELL, IDIBELL, L’Hospitalet de
Llobregat, Spain; 5Department of Molecular Cell Biology and Cancer
Genomics Centre Netherlands, Leiden University Medical Centre, Leiden,
The Netherlands; 6Department of Medicine II, Medical Faculty
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Background and Aims: Oval cells constitute a bipotential progenitor
cell population from adult liver. During chronic liver disease (CLD),
they become activated, proliferate and differentiate into cholangiocytes and/or hepatocytes to compensate for the cellular loss, thus
contributing to maintain liver homeostasis. It is well recognized the
critical role of the TGFβ in CLD, but the role of other members of the
TGFβ superfamily, the BMPs, remains poorly understood. We have

focused our attention on BMP9, a member of the BMP family that has
recently emerged as a novel regulator of liver pathology. The aim of
this work was to elucidate the potential contribution of BMP9 to the
oval cell-mediated liver regenerative response and its regulatory role
in oval cell biology.
Methods: WT and BMP9-KO mice were submitted to 0.1% DDC (3,5diethoxycarbonyl-1,4-dihydrocollidine)-supplemented diet for 1, 2, 4
or 6 weeks, as a model of liver damage associated with oval cell
expansion. Immunohistochemistry, western blot and RT-qPCR analysis were performed for gene/protein expression analysis of oval cell
markers, inflammatory and fibrotic signals. Biochemical markers of
liver damage were measured in serum.
Results: We found a greater expansion of the oval cell population in
BMP9-KO mice respect to WT in response to the DDC treatment. This,
together with the fact that BMP9 and its major signaling components
are downregulated during the ductular reaction, suggest that BMP9
negatively regulates oval cell expansion and therefore, BMP9
signaling downregulation is required to allow oval cells expansion.
Furthermore, the increased ductular reaction observed in BMP9-KO
mice is accompanied by: (i) a significant increased activation of AKT
and ERK1/2-MAPKs; (ii) an increased activation of the HGF/c-MET
pathway; (iii) an enhanced hepatic inflammatory response and (vi) a
decreased expression of pro-fibrogenic markers. Finally, BMP9-KO
mice show an attenuated liver damage, as evidenced by measurement of liver function parameters, alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and total bilirubin levels, in serum
of DDC fed mice.
Conclusions: Collectively, our data demonstrate for the first time that
the absence of BMP9 in vivo not only results in a greater expansion of
the oval cell compartment and an accentuated inflammatory
response but also in a significant attenuation of liver fibrosis and
damage, evidencing a more efficient regeneration.
FRI-398
Magnetic resonance imaging findings are related with serum and
endoscopic markers of disease activity and severity in primary
sclerosing cholangitis
A. Tenca1, K. Lind2, E. Lantto2, H. Mustonen3, K.-L. Kolho4, S. Boyd5,
J. Arola5, M. Farkkila1. 1Department of Medicine; 2Medical Imaging
Centre, Helsinki University and Helsinki University Hospital;
3
Department of Surgery, Helsinki University; 4Department of Pediatric
Gastroenterology, Helsinki University and Children’s Hospital;
5
Department of Pathology, Helsinki University and Helsinki University
Hospital, Helsinki, Finland
E-mail: ante14@hotmail.it
Background and Aims: Magnetic resonance imaging with cholangio-pancreatography (MRI-MRCP) is considered an accurate and noninvasive test for diagnosis and follow-up of patients with primary
sclerosing cholangitis (PSC). Endoscopic retrograde cholangiography
(ERC) is indicated in doubtful cases or when brush cytology (BC) is
needed.
However, the role of MRI-MRCP in the evaluation of PSC disease
activity and severity is still underreported.
The aim of this study was to evaluate this issue in a cohort of patients
who underwent both ERC and MRI-MRCP for the diagnosis and
follow-up of PSC.
Methods: This was a single-center retrospective observational cohort
study. Forty-eight PSC patients who underwent ERC and MRI-MRCP
within ±3 months, were traced from the PSC registry of a tertiary
referral center in Finland. All ERC and MRCP images were re-scored
independently by two endoscopists and two radiologists in consensus for both intra- and extra-hepatic bile ducts (IHBD and EHBD) by
using a modified version of Amsterdam PSC (mAPSC) score. BC was
reviewed by two pathologists in consensus for: biliary neutrophils,
intra-epithelial lymphocytes, cytology classification (normal epithelium, benign alteration, low and high grade dysplasia, neoplasia). MRI
was reviewed for peri-biliary enhancement ( pBH; <2 mm and
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≥2 mm). The following markers of disease activity/severity were
used: serum alkaline phosphatase (ALP), alanine aminotransferase
(ALT), carbohydrate antigen 19–9 (CA19-9), mAPSC score, BC findings.
Results: Overall, 57 ERC and MRI-MRCP were performed in 48 PSC
patients (male:31, median age ± interquartile range at PSC diagnosis
31; 21–41, median age ± interquartile range at ERC time 36; 28–44).
We found a significant correlation between MRI pBH and cytology
findings (IHBD: Spearman’s rho = 0.322, SE:0.095, p = 0.022 and
EHBD: Spearman’s rho = 0.322, SE:0.113, p = 0.025); no correlation
with other markers of disease activity/severity (i.e., ALT, ALP, CA19-9,
biliary neutrophils, intra-epithelial lymphocytes) was seen.
Moreover, we found a significant difference between MRCP mAPSC
score and serum ALP and CA19-9 level ( p = 0.016 and p < 0.001,
respectively) for IHBD and CA 19-9 level ( p = 0.021) for EHBD; a
similar difference was seen between ERC mAPSC score and ALP and
CA19-9 for IHBD ( p = 0.018 and p = 0.030, respectively). No differences with BC findings was seen.
Conclusions: The grade of biliary changes in MRCP and peri-biliary
enhancement in MRI may potentially be used as surrogate markers
for disease severity and activity in PSC.
FRI-399
Expression of the oncofetal marker Nope in the regenerating
adult murine liver after disruption of interhepatocytic gap
junctions with impaired polarisation via bile duct ligation
A. Bowe1, S. Zweerink1, V. Mueck1, T. Goeser1, D. Nierhoff1. 1University
of Cologne, Gastroenterology, Cologne, Germany
E-mail: AndreaBowe@gmx.de
Background and Aims: Neighbor of Punc E11 (Nope) is strongly
expressed in fetal and adult hepatic stem/progenitor cells and in
hepatocellular carcinoma but not in terminally differentiated and
normally polarized hepatocytes. We here investigated the expression
pattern of the oncofetal marker Nope in adult mice after disruption of
interhepatocytic gap junctions through liver perfusion or bile duct
ligation.
Methods: Liver tissue was extracted from adult C57Bl6 mice 24 hours
up to 4 weeks after bile duct ligation (BDL). For in-vitro studies,
primary hepatocytes were isolated and cultured either on collagencoated dishes or in a matrigel sandwich-culture. Samples were tested
for expression levels of Nope via quantitative RT-PCR. Liver tissue was
analyzed for Nope and the gap junction protein Connexin 26 via
Western blotting and immunohistochemistry. Costainings were
performed in combination with CK19 (biliary), E-cadherin (epithelial) or the canalicular marker dipeptidylpeptidase (DPP) IV.
Results: BDL leads to a significantly increasing expression level of
Nope (after 1 week 87-fold vs. adult liver, p < 0.0001, after 4 weeks
676-fold vs. adult liver, p < 0.001).
This high expression level of Nope was confirmed by Western blot,
while the expression level of Connexin 26 was decreasing from adult
liver until 4 weeks after BDL. In immunohistochemistry, hepatocytes in
zone 2 start to express Nope and after 4 weeks of BDL, almost all
hepatocytes stain positive for Nope. Costainings with E-cadherin and
DPPIV demonstrate a regular sinusoidal expression pattern of Nope on
hepatocytes, but no expression on cholangiocytes. Costainings with
Connexin 26, that is equally distributed in normal adult liver, reveal a
substantial overlap with Nope-positive hepatocytes in zone 2 already
in early stages after BDL. While isolated hepatocytes start to express
Nope and show an increasing expression over time on collagen-coated
dishes, isolated hepatocytes in matrigel sandwich-culture reduce the
expression level of Nope back to adult liver within 3 days.
Conclusions: We here report the expression of the oncofetal marker
Nope on adult hepatocytes after disruption of interhepatocytic gap
junctions through liver perfusion or BDL. Since this expression is
reversed through sandwich-culture, we postulate that the induction
of the membrane protein Nope might be a compensatory mechanism
of “disorientated” hepatocytes to regain hepatocellular polarization
within the regenerating liver parenchyma.
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ACE2 therapy using a liver-specific AAV vector inhibits chronic
biliary fibrosis in mice
I.G. Rajapaksha1, K.Y. Mak1, P.W. Angus2, C.B. Herath1. 1Department of
Medicine, The University of Melbourne; 2Department of
Gastroenterology and Hepatology, Austin Health, Melbourne, Australia
E-mail: drajapaksha@student.unimelb.edu.au
Background and Aims: There is a major need to develop new
therapies to treat chronic biliary diseases such as primary sclerosing
cholangitis (PSC). Angiotensin converting enzyme 2 (ACE2) of the
alternate renin angiotensin system degrades the potent profibrotic
peptide angiotensin II (Ang II) to angiotensin-(1–7) (Ang-(1–7)), a
peptide which inhibits fibrosis. We recently showed that a liverspecific adeno-associated viral (AAV) vector carrying ACE2 markedly
reduced biliary fibrosis. We therefore investigated the long-term
effects of ACE2 gene therapy in the Mdr2-KO murine model of PSC.
Methods: A single i.p. injection of either ACE2-AAV or control vector
(human serum albumin, HSA-AAV) was administered to 3-month-old
Mdr2-KO mice with evolving biliary fibrosis and 7-month-old Mdr2-KO
mice which had advanced biliary fibrosis. Hepatic ACE2 gene expression
and activity, gene expression of MCP1, COL1 and alpha-SMA, hydroxyproline content, picrosirius staining and hepatic Ang II and Ang-(1–7)
peptide levels were measured 3-month post therapy. Additionally, Ang(1–7) was infused into 3-month-old Mdr2-KO mice for 1 month and
hepatic fibrosis measured. Moreover, human cholangiocyte cell line,
LX2, was used to measure the effect of Ang-(1–7) on the expression of
COL1 and epithelial and mesenchymal marker genes.
Results: At both time points, ACE2-AAV increased ACE2 gene
expression (>60-fold, p < 0.01) and ACE2 protein activity (>2-fold,
p < 0.05), resulting in a major decrease in hepatic levels of Ang II with
a concomitant increase in Ang-(1–7) levels, compared to controls.
ACE2 therapy significantly ( p < 0.05) decreased MCP1, COL1 and
alpha-SMA gene expressions compared with control mice livers.
These changes were accompanied by ∼50% reduction in hepatic
fibrosis ( p < 0.01) and a reduction in ductular proliferation in ACE2
treated mice compared to controls. Ang-(1–7) infusion also significantly ( p < 0.05) reduced liver fibrosis by ∼50%, suggesting that
increased Ang-(1–7) production contributes to the beneficial effects
of ACE2. Ang-(1–7) treatment of LX2 cells inhibited TGFbeta1induced upregulation of COL1 and S100A4, and dowregulation of CK19 gene expression; all of which was blocked by Ang-(1–7) antagonist
A779.
Conclusions: These findings suggest that ACE2 improves early and
advanced biliary fibrosis in this model by changing the relative
hepatic levels of Ang II and Ang-(1–7). We therefore conclude that
hepatic ACE2 upregulation has potential as a therapy for patients with
severe biliary fibrosis.
FRI-401
Sortilin regulates ductular reaction and bile duct morphogenesis
in cholestasis-induced liver injury via IL-6 and LIF
I. Zvibel1, E. Hubel1, R. Avraham1, O. Shibolet1. 1Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel
E-mail: isab@tlvmc.gov.il
Background and Aims: Sortilin, a member of the Vps10 domain
receptor family, acts both as a trafficking molecule and as a coreceptor. Among the sortilin- trafficked molecules to secretory
vesicles is the cytokine IL-6. In its role as co-receptor, sortilin
enhances leukemia inhibitory factor (LIF) phosphorylation of STAT3,
the downstream signal of the gp130 ligands, a signal that may
regulate cholangiocyte proliferation, formation of reactive cholangiocytes and bile duct morphogenesis. We have investigated the role
of played by sortilin in the induction of reactive cholangiocytes and in
bile duct morphogenesis in cholestatic-induced liver injury, and
whether it is mediated via IL-6 levels or via LIF signaling.
Methods: Cholestatic injury was induced in wild type (WT) and
sortilin null mice (Sort1-/-) by bile duct ligation (BDL).
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Results: Following BDL, Sort1-/- displayed strikingly impaired
ductular reaction, demonstrated by reduced cholangiocyte proliferation, attenuated formation of reactive cholangiocytes and impaired
ductular morphogenesis. Sort1-/- and WT displayed similar numbers
of CK19-positive cells, however Sort1-/- mice had less CK19-positive
cells forming ducts both at early and at later stages following BDL.
Mechanistically, the impaired bile duct morphogenesis was accompanied by attenuated expression pSTAT3. In addition, Sort1-/- displayed
reduced expression of morphogenesis morphogenesis transcription
factor Hes1, a target of Notch2-Jagged1 signaling. Sort1-/- mice had
reduced serum IL-6 at all points after BDL. In order to further determine
whether sortilin effects were due to reduced serum IL-6, we blocked
IL-6 signaling with an IL-6-neutralizing antibody in bile duct- ligated
WT mice and observed reduced formation of reactive cholangiocytes,
with no effect on bile duct morphogenesis. In order to compensate for
reduced LIFR/GP130 signaling Sort1-/- mice, we treated these bile ductligated mice with LIF and found that this treatment corrected the
impaired bile duct morphogenesis 14d after BDL, but did not affect
formation of reactive cholangiocytes 3d after BDL.
Conclusions: Sortilin mediates the ductular reaction and ductular
morphogenesis in the setting of biliary fibrosis by regulation of IL-6
levels, which is responsible for reactive cholangiocyte formation and
by regulation of LIF signaling, which is involved in bile duct
morphogenesis.
FRI-402
Pediatric autoimmune hepatitis shows a strong increase of
intrahepatic Tregs and an IL-2 associated Treg decline under
therapy
J. Diestelhorst1,2, N. Junge2, J. Schlue3, C.S. Falk4, M.P. Manns1,
U. Baumann2, E. Jaeckel1, R. Taubert1. 1Gastroenterology, Hepatology
and Endocrinology; 2Pediatric Gastroenterology and Hepatology;
3
Institute for Pathology; 4Institute for Transplantation Immunology and
Integrated Research and Treatment Center Transplantation (IFB-Tx),
Hannover Medical School, Hannover, Germany
E-mail: jana.diestelhorst@stud.mh-hannover.de
Background and Aims: An autoimmune hepatitis (AIH) can manifest
in all age groups. A functional and numerical regulatory T cell (Treg)
defect has been suggested as a key driver especially in pediatric AIH
( pAIH). Furthermore, a recent in-vitro study showed a reduced IL-2
production in inflamed explanted liver tissue. However, we and
others rather found an intrahepatic accumulation of Treg in untreated
adult AIH (aAIH) with a disproportionate decline under therapy,
especially when remission was not reached.
Methods: Liver infiltrating CD4+FOXP3+ Treg, CD4+, CD8+ T- and
CD79a+ B cells were quantified before (n = 40) and under (n = 13)
therapy in pAIH. In parallel serum cytokines were quantified before
(n = 43) and under therapy (n = 28) as well as in pediatric controls
without liver or autoimmune diseases (n = 34).
Results: Treg accumulated in livers with untreated pAIH. Although
portal Treg densities were similar in pAIH and aAIH, the ratios of Treg
to T and B cells were higher in pAIH because of less dense portal T and
B cell densities. Under therapy portal densities of Treg as well as total
T and B cells declined significantly under mostly steroid and
azathioprine based therapies in pAIH. However, portal Treg densities
decreased disproportionately leading to decreasing ratios of Treg to T
and B cells under therapy. Portal Treg densities were similar in treated
aAIH and pAIH but with higher Treg ratios in pAIH.
Eleven of 28 measured serum cytokines significantly declined under
therapy in pAIH. Thereby, IL-2, which is essential for Tregs, showed
the strongest decrease, about 10 fold decline of the median with the
contraction of the intrahepatic T cell counts under therapy. A similar
trend was seen in aAIH as well. However, serum IL-2 levels were
similar in untreated pAIH and age and gender matched controls
without liver and autoimmune diseases.
None of the baseline T- and B cell infiltration parameters were
associated with the treatment response in pAIH. Additionally the

intrahepatic B cell/T cell ratio was correlated with the serum
immunoglobulin G levels suggesting an autochthonous immunoglobulin production as in aAIH.
Conclusions: Intrahepatic Tregs are rather enriched in untreated
pAIH without evidence for reduced baseline IL-2 levels. The
disproportional decrease of Tregs under therapy may be caused by
a decline of the Treg survival factor IL-2. This suggests approaches
with Treg facilitating therapies like mTOR inhibitors or low dose IL2
administrations in AIH.
FRI-403
Circulating fibroblast growth factor 19 closely correlates with bile
Acid synthesis and cholestasis in patients with primary biliary
cirrhosis
Z.Y. Li1, B. Lin1, Y. Wu1, G. Lin1, Y. Jie1, X. Li1, J. Luo2, Y. Chong1. 1Infectious
Disease, The Third Affiliated Hospital of Sun Yat-Sen University,
Guangzhou, China; 2NGM Biopharmaceuticals, Inc, San Francisco,
United States
E-mail: lzyaly@126.com
Background and Aims: Bile acid (BA) synthesis in the liver is regulated
by Fibroblast Growth Factor 19 (FGF19) secreted from the ileum as a
component of an enterohepatic feedback mechanism. Although FGF19
mRNA is absent in normal liver, hepatic FGF19 gene expression was
reported to increase in response to both extrahepatic and intrahepatic
cholestasis. The impact of upregulated FGF19 expression on BA
synthesis is unclear and investigation the overall role of circulating
FGF19 and BA synthesis under cholestatic conditions will further an
understanding of PBC pathophysiology and may support the therapeutic potential of blocking hepatic BA synthesis.
Methods: Forty-four patients with PBC and 10 healthy subjects were
enrolled and BA synthesis was directly quantified by measuring
serum concentrations of 7alpha-hydroxycholest-4-en-3-one (C4),
along with serum FGF19 and other relevant parameters. The
correlations between circulating FGF19, BA synthesis, cholestasis
and prognosis were analyzed.
Results: Serum levels of C4 were substantially lower, while those of
FGF19 were higher, in cirrhotic PBC patients, as compared to those of
either healthy subjects or non-cirrhotic PBC patients. Analyses of the
relationships between circulating FGF19, BA synthesis and cholestasis
revealed that circulating FGF19 was strongly correlated with BA
synthesis (r = −0.735, p < 0.0001) and the severity of cholestasis (r =
0.590, p < 0.001). Moreover, BA synthesis was also found to be strongly
correlated with the degree of cholestasis (r = 0.522, p = 0.0005).
Conclusions: These findings demonstrate that the regulation of BA
synthesis in response to cholestasis is primarily controlled by
circulating FGF19 and that under cholestatic conditions, the FGF19BA synthesis feedback mechanism remains intact. Administering
FGF19, or suitable mimetic, as a pharmacological intervention to
increase circulating levels of FGF19 and suppress BA synthesis by
inhibiting CYP7A1 gene expression is likely to provide therapeutic
benefits for many PBC patients.
FRI-404
Exhaustive blood immune phenotype of patients with
autoimmune hepatitis
A.P. Renand1,2,3, J.-P. Judor1,2,3, H. Aublé4, I. Archambeaud5,
J.-F. Mosnier6, J. Gournay5, S. Brouard1,2,3, S. Conchon1,2,3. 1CRTI
U1064, INSERM; 2UMR1064, Université de Nantes; 3ITUN; 4CIC
Gastro-Nutrition; 5Hépato-Gastro-Entérologie; 6IRCNA, CHU Nantes,
Nantes, France
E-mail: amedee.renand@univ-nantes.fr
Background and Aims: Autoimmune hepatitis is a rare disease
characterized by an immune attack of the liver parenchyma, leading
to high levels of aminotransferases, hypergammaglobulinemia,
production of autoantibodies and interface hepatitis. Patients with
AIH receive corticosteroid therapy, which is not always effective. Until
now identification of factors predicting the response to the treatment
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and the risk of relapse has remained unsuccessful. Although isolated
studies have implicated various populations of lymphocytes, such as
regulatory T cells, it is still difficult to draw a general picture of the
immune mechanisms of AIH. We hypothesized that a number of
immunological features characteristic of the disease can be identified
in peripheral blood of patients, before or during their treatment.
Methods: An immunophenotyping strategy was designed to analyze
by flow cytometry the frequency and absolute number of over 30
different sub-populations of lymphocytes relevant to AIH pathogenesis, which had never been systematically studied in the field of
autoimmune liver diseases. This project takes advantage of a recent
biobank collecting samples from patients with AIH from Nantes
Hospital. Immune phenotyping was performed on PBMC from AIH
patients at the time of diagnosis (before treatment; n = 11), from AIH
patients in stable condition under treatment (n = 11), and from
healthy donors (n = 13).
Results: Data analysis demonstrated a significant decrease of 4
lymphocyte populations (Mucosal associated invariant T cell (MAIT),
invariant Natural Killer (iNKT), Follicular helper T cells (TFH) and
CCR6 + CXCR3 + CD4 T cells) in the blood of AIH patients at the time of
diagnosis, compared to healthy donors (Figure). Moreover, in patients
with active AIH (before treatment), MAIT cells had an “effector”
phenotype characterized by the accumulation of Granzyme B. Only
MAIT cells were partially recovered in active AIH patients one year
after treatment initiation, and also in AIH patients in stable condition
under treatment. Finally, MAIT cells could be detected in diagnostic
liver biopsies after immunohistological analysis, which confirmed
the possible involvement of this population in the acute phase of the
disease.

Conclusions: In conclusion this study demonstrates that patients
with active AIH have a specific blood immune signature that is
probably an inverse mirror of the cellular infiltrations observed in
their liver, and opens the perspective for new therapeutic targets.

Cirrhosis and its complications: Clinical aspects
FRI-001
Cirrhosis impacts outcome of hemodialyzed patients and should
lead to consider spontaneous liver-kidney transplantation
F. Artru1, A. Louvet1, F. Glowacki2, S. Bellati1, S. Gomis2, H. Castel1,
J. Barthelon1, G. Lassailly1, S. Dharancy1, M. Hazzan2, P. Mathurin1.
1
Hepatology; 2Nephrology, Hôpital Huriez, Lille, France
E-mail: alexandre.louvet@chru-lille.fr
Background and Aims: In chronic hemodialysed (HD) patients,
many comorbidities drive outcome. However, prognostic impact of
cirrhosis has not been yet elucidated in a large cohort of HD patients.
Aims: to evaluate the impact of cirrhosis on outcome of HD patients
and to provide data to optimize the selection of candidates for
simultaneous kidney-liver transplantation (SLKT).
Methods: Between 2000 and 2014, using the NEPHRONOR registry,
all HD patients were included (retrospectively from 2000 to 2005 and
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prospectively up to 2014). At the beginning of HD, cirrhosis were
classified according to Child-Pugh (CP) score in compensated (CP A)
or decompensated (CP B or C).
Results: 9,163 patients were included with a median age of 69.7 years
(95% CI: 69.2–70.1). During the follow-up, the probability of kidney
transplantation was lower in cirrhotic than in non-cirrhotic patients:
4.4 vs. 14.9%, p < 0.0001. At time of HD, cirrhotic patients were
younger: 63.6 vs. 70.6 years ( p < 0.0001). Cirrhotic patients disclosed
more frequently diabetes (54.1% vs. 44.3, p = 0.0007), cardiac failure
(41.9% vs. 33.8%, p = 0.004) and less frequently hypertension (69.4%
vs. 77.1%, p = 0.002) and coronary disease (18.5% vs. 25.3%, p = 0.009).
The survival of cirrhotic patients was lower at 1, 2 and 5 years
than that of non-cirrhotic patients: 75 ± 2.5 vs. 82.6 ± 0.4% ( p =
0.0004), 54.7 ± 2.9 vs. 71.9 ± 0.5% ( p < 0.0001), 28.3 ± 3 vs. 46.4 ± 0.7%
( p < 0.0001) respectively. At baseline, 57% of cirrhotic patients were
compensated and 43% decompensated. 1-year survival of compensated patients was not different to that of non-cirrhotic: 80.1 ± 3.1
vs. 82.6 ± 0.4%, p = 0.45. Conversely, 2- and 5-year survival in
compensated patients was lower than in non-cirrhotic: 62.4 ± 3.9
vs. 71.9 ± 0.5%, p = 0.01 and 32.1 ± 4.1 vs. 46.4 ± 0.7%, p = 0.0003.
Decompensated patients had lower survival than compensated: 68.1
± 4.2 vs. 80.1 ± 3.1% ( p = 0.01), 45.9 ± 4.7 vs. 62.4 ± 3.9% (p = 0.003) at
any time point: 23.1 ± 4.7 vs. 32.1 ± 4.1% ( p = 0.01). After adjustment
on age, hypertension, diabetes and cardiac failure, compensated
cirrhosis (OR 1.7, p < 0.0001) or decompensated (OR 2.6, p < 0.0001)
were independently associated with 5-year mortality.
Conclusions: The major impact on prognosis of cirrhosis in HD
patients should lead to screen its presence. The poorest short-term
survival observed in decompensated cirrhosis may lead to consider
such patients for SLKT more than for kidney transplantation alone.
For compensated cirrhosis, SLKT should also be discussed but there is
no urgent need to take this decision at time of HD.
FRI-002
Macrophage activation markers sCD163 and mannose receptor
predict survival and correlate with markers of gut permeability in
patients with liver cirrhosis
F. Rainer1, A. Horvath1, T.D. Sandahl2, B. Leber3, B. Schmerboeck3,
A. Blesl1, E. Krones1, F. Baumann-Durchschein1, P. Douschan4,
W. Spindelboeck1, G. Zollner1, R.E. Stauber1, P. Fickert1, P. Stiegler3,
H.J. Møller2, H. Grønbæk2, V. Stadlbauer1. 1Department of
Gastroenterology and Hepatology, Medical University of Graz, Graz,
Austria; 2Department of Hepatology & Gastroenterology, Aarhus
University Hospital, Aarhus, Denmark; 3Department of Transplantation
Surgery; 4Division of Pulmonology, Medical University of Graz, Graz,
Austria
E-mail: florian.rainer@medunigraz.at
Background and Aims: Hepatic macrophages are activated in
chronic liver disease and play a key role in inflammation and fibrosis
progression. Our aim was to assess the prognostic value of soluble (s)
CD163 and mannose receptor, sMR, in cirrhotic patients and explore
correlations with markers of intestinal permeability.
Methods: We included 98 cirrhotic patients (Child-Pugh class A/B/
C = 71/23/4, mean age 57 ± 9 y, male/female = 71/27) and 51 healthy
controls (mean age 50 ± 14 y, male/female = 22/29). Predictive value
of sCD163 and sMR was compared to values of established prognostic
models (Child-Pugh class, MELD). Furthermore, serum endotoxin
levels and the lactulose-mannitol ratio were determined.
Results: Serum levels of sCD163 and sMR were significantly elevated
in cirrhotic patients ( p < 0.001) and increased with Child-Pugh class
(healthy/Child’s A/B/C = 1.4/4.9/7.4/11.9 mg/L and 0.18/0.39/0.66/
0.80 mg/L, respectively). Univariate analysis identified sCD163
(HR = 1.31, p < 0.001), sMR (HR = 9.89, p = 0.005), Child-Pugh class
(HR = 3.54, p = 0.000), MELD (HR = 1.12, p = 0.021), lactulose/mannitol
ratio (HR = 5.24, p = 0.023) and intake of proton pump inhibitors
(HR = 3.56, p = 0.031), but not age, CRP or endotoxin as predictors of
mortality (mean follow-up 40 months, range 1–50). Multivariate
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analysis with backward elimination revealed sCD163 and intake of
PPI as independent predictors of mortality. AUROCs for diagnostic
accuracy of sCD163, sMR and the sCD163-PPI model were slightly
better than Child-Pugh class or MELD (AUROC [95% CI] sCD163: 0.74
[0.62–0.86], sMR: 0.72 [0.60–0.85], sCD163-PPI: 0.77 [0.65–0.89],
Child-Pugh class 0.69 [0.54–0.84], MELD 0.63 [0.47–0.80]). Patients
with high sCD163 (cut-off 5.9 mg/L) or sMR levels (cut-off
0.4565 mg/L) showed significantly higher levels of LPS (low/high =
3.3/10.0 EU/mL, p = 0.002 and 3.4/9.5 EU/mL, p < 0.001) and lactulose-mannitol ratios (low/high = 0.007/0.084, p = 0.018 and 0.006/
0.083, p = 0.007).
Conclusions: Our data support recent literature regarding the
prognostic value of macrophage activation markers in patients with
liver cirrhosis. The positive correlation between gut barrier dysfunction and activation of macrophages in our patients points towards an
important association of both. Our data also show an alarming
association between proton pump inhibitor use and increased
mortality. Further studies are needed to investigate a possible
deleterious effect of PPI in cirrhotic patients.
FRI-003
Non malignant portal vein thrombosis in cirrhotic patients: is the
anticoagulation safe and efficient?
B. Norsaf1, T. Dorra1, B. Mohamed1, O. Asma1, G. Dalila1, E. Hela1,
K. Jamel1. 1Habib Thameur hospital, Tunis, Tunisia
E-mail: dorratrad@yahoo.com
Background and Aims: Recent advances in our understanding in
hemostasis physiopathology have led to renewed interest in portal
vein thrombosis (PT) management in cirrhotic patients. The aims of
this study were to assess the prevalence, risk factors and clinical
impact of PT in cirrhotic patients as well as the rationale for its
treatment and its efficacy in clinical practice.
Methods: We conducted a case-control study in the Gastroenterology
Department of the Habib Thameur Hospital in Tunis over a period of
12 years. We included 41 cases diagnosed with cirrhosis and PT with a
minimum follow-up of 3 months. Patients with diagnosis or recent
history of neoplasia or hepatocellular carcinoma (HCC) and those
treated with anticoagulants for reasons other than TP were excluded.
The control group included 443 cirrhotic without HCC or PT.
Results: The mean age of our cases was 55.7 yrs. The male to female
ratio was 1.05. Most of our cases had a moderate liver disease with a
mean MELD score of 15.9. PT prevalence was 8.5%. MELD score above
13 was the only independent predictive factor of PT onset with an
OR = 3.2. PT had no impact on cirrhosis natural history in terms of
occurrence of complications and survival. The early start of anticoagulation therapy was the only independent predictive factor of
portal recanalization at 12 months with an OR = 1.6. Prolonged
anticoagulation was inversely correlated with TP of recurrence after
anticoagulants withdrawal. However portal recanalization was not
associated with a significant gain in terms of prevention of
complications of cirrhosis or survival.
Conclusions: Our findings support that the discovery of PT in a
cirrhotic patient is not a formal indication for anticoagulant therapy.
This should be reserved for candidates for liver transplantation,
prothrombotic states and in case of extension to the mesenteric vessels.
FRI-004
Slow infusion of furosemide and albumin with or without
terlipressin safely mobilizes ascites and impacts hemodynamics
and intestinal permeability in ACLF patients with organ failure(s)
and improves 28-day survival
G. Pande1, S. Shalimar2, K. Kumar1, P.N. Sharma1, V.P. Krishna1,
S. Mohindra1, V.A. Saraswat1 and Sanjay Gandhi Institute of Medical
Sciences.Lucknow.INDIA. 1Gastroenterology, SGPGI MS, Lucknow;
2
Gastroenterology, All India Institute of Medical Sciences, New Delhi,
India
E-mail: drgauravpandey@yahoo.com

Background and Aims: ACLF mortality increases with extra-hepatic
organ failure(s) (OF). Ascites mobilisation is challenging with OFs.
To study the efficacy of Slow infusion of furosemide and albumin with
or without terlipressin SIFA (T) as per response-guided protocol to
achieve complete ascites mobilization.
Methods: Patients hospitalized at 2 government tertiary centres in
India,between December 2012 to July 2016 with >Gr 2 ascites and
ACLF ≥ Grade I as per CLIF-SOFA and CVP >10 cmH2O were included.
Baseline chemistry and Echocardiography and Intestinal permeability(IP) assessment with urinary lactulose/mannitol ratio (LMR) were
done. Consecutive patients in Arm I received SIFA (T); Arm I;
furosemide 2 mg/h, albumin 2 gm/h; 20–40 g/d] in addition to
standard medical therapy(SMT) for ACLF complications. Furosemide
was stepped up by 2 mg/h every 12 hours if UNa < 85 mmol/d. After
48 hrs, terlipressin was started at 4 mg/24 hrs,(max. 8 mg/24 hr) and
alternately stepped up if UNa <85 mmol/d till complete ascites
mobilisation. Arm II received SMT for ACLF complications as per
guidelines including oral dirutics, terlipressin-albumin therapy for HRS
Results: 230 patients (143 Arm I; 87 in Arm II) The etiology of
cirrhosis and acute insult didnot differ significantly ( p = NS). Baseline
parameters including Serum(S) creatinine (1.6 ± 1.01 vs. 1.38 ± 1.14),
S. bilirubin (16.4 ± 10.2 vs. 19.4 ± 9.8 mg/dl), CTP (11.4 ± 1.3 vs. 11.6 ±
1.73); MELD (30.3 ± 8.1 vs. 30.2 ± 7.5); number of OF (2 ± 1.2 vs. 2 ± 1.8)
and CLIF-SOFA (10.9 ± 1.7 vs. 10.3 ± 1.5) were similar ( p = NS). All
patients in Arm I and 28/87 in Arm II mobilised ascites competely in
15.2 ± 4 vs 6.4 ± 3.1days. Post therapy Arm I significant increase in
urine sodium (34.8 ± 24 to 267 ± 142 mmol/24 hrs), urine output
(503 ± 102 to 3,531 ± 1,508 mL/24 hrs). Survival for ACLF-1/2/3 in
ArmI vs II was 87%/90/86.7# vs. 70%/66/52%(p < 0.05). Echo parameters pre-therapy improved significantly post therapy( p < 0.05) in
Arm I including:Heart rate-94.5 ± 7.74 to 80 ± 8.35, Mean arterial
pressure 78.27 ± 6.47 to 86.37 ± 6.05 mmHg, Stroke volume 90.1 ±
20.67 to 73.1 ± 25.13, Cardiac output 8.6 ± 2.1 to 5.93 ± 2.42 L/min,
Cardiac Index 4.62 ± 1.21 to 3.53 ± 1.49 L/min/m2, Systemic vascular
resistance 720.73 ± 238.18 to 1,341.38 ± 608.37 dyn·s/cm5,with significant reduction in renal artery resistive index (0.82–0.70)
Significant improvment in IP and weight loss (10.2 ± 2.3 kg vs 2.4 ±
1.2 kg) and 28-day survival (88.4% vs. 66.4%) was seen in Arm I
( p = 0.001)
Conclusions: SIFA(T) in ACLF with OF may modify deranged systemic
hemodynamics, IP and improve survival
FRI-005
3 times higher healthcare cost in chronic hepatitis B patients
compared to non-chronic hepatitis B controls especially those
with decompensated liver disease: United States real world
healthcare utilization and cost analysis
M.H. Nguyen1, J. Lim2, A.B. Ozbay3, S. Shreay3, I. Liou4, N. Meyer5,
G. Dusheiko6,7, S. Gordon8. 1Division of Gastroenterology and
Hepatology, Stanford University Medical Center, Stanford; 2Department
of Medicine, Yale University, New Haven; 3Health Economics Outcomes
Research, Gilead Sciences, Inc., Foster City; 4Department of Medicine,
Division of Gastroenterology, University of Washington, Seattle; 5Life
Sciences, Truven Health Analytics, Cambridge; 6University College
London, Institute for Liver and Digestive Health, London, United States;
7
Department of Medicine, King’s College Hospital, London, United
Kingdom; 8Gastroenterology, Henry Ford Hospital, Detroit, United States
E-mail: nfulcher@us.ibm.com
Background and Aims: Chronic hepatitis B (CHB) leads to cirrhosis,
hepatic decompensation, and liver cancer, all of which are associated
with high morbidity and mortality. Our goal is to assess the severity of
liver disease, its healthcare utilization, and cost in patients with CHB.
Methods: We compared CHB patients ≥18 years of age from the 7/1/
2004–6/30/2015 MarketScan Database with Commercial, Medicare,
and Medicaid patients, with matched (by age, sex, year, insurance
type, region, and race) non-CHB controls. Patients were stratified
by liver disease severity: non-cirrhotic and compensated cirrhosis
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(NC/CC), decompensated cirrhosis (DC), hepatocellular carcinoma
(HCC), and liver transplant (LT). Mean annual all-cause and CHBrelated costs during follow-up were reported as total reimbursed
amounts in U.S. dollars and by 2015 estimates.
Results: Overall, there were 43,534 CHB patients (NC/CC: 39,075
[90%]; DC: 2,954 [7%]; HCC: 824 [2%]; and LT: 681 [2%]) and 73,398
non-CHB control patients. Total mean all-cause annual costs were
higher in patients with more advanced liver disease and highest in DC
and LT. In Commercial patients, annual costs in DC, HCC and LT were
5–8 times higher compared to NC/CC patients ($134,894, $133,135,
and $209,900 vs. $21,875, p < 0.001) (Figure). The NC/CC low-cost
CHB patients still had much higher annual costs than non-CHB
controls. Mean all-cause costs were also significantly higher in NC/CC
CHB patients than matched non-CHB controls across insurance types
($21,875 vs. $7,066). The largest cost components were inpatient (IP)
for Commercial and Medicaid DC, HCC, and LT cases (Commercial:
62%, 47%, 68%; Medicaid: 81%, 72%, 74%, respectively), and Medicare
DC and HCC (49% and 48%). All-cause IP admissions was more
frequent in more advanced liver disease states with about two-third
of DC, HCC and LT patients having IP admission (>65% Commercial,
>69% Medicare, >76% Medicaid). Average IP length of stay was also
highest in DC and LT (Commercial 8 and 10 days, Medicare 7 and 6
days, Medicaid 8 and 10 days, respectively).

Conclusions: CHB patients with decompensated liver disease heavily
utilize high-cost IP care and pharmacy services (5–8 times higher
than the cost in patients with compensated liver disease). However,
even CHB patients with compensated liver disease had 3 times the
annual medical cost of matched non-CHB controls. Further efforts are
needed to prevent HBV infection and to prevent progression to
advanced liver disease in those already infected.
FRI-006
Validation of the Baveno VI criteria for the screening of
gastroesophageal varices in our hospital
G.M. Arriero1, M.J. Palacios1, N.R.R. Campos1, L.M. Ron1, D.V. Vidal1,
L.V. Ayala1, B.Á. Cuenllas1, P.L. Torres1, F.J. Plaza1. 1Gastroenterology and
Hepatology Department, Complejo asistencial universitario de León,
León, Spain
E-mail: gma.torde@hotmail.com
Background and Aims: Baveno VI guidelines propose that cirrhotic
patients with a liver stiffness measurement (LSM) <20 kPa and with a
platelet count >150,000/mm3 have a very low risk of having varices
requiring treatment, and can avoid screening endoscopy. The aim of
our study is to validate these criteria for patients with compensated
advanced chronic liver disease (cACLD) in order to determinate the
accuracy of these recommendations in our center.
Methods: We perfomed a retrospective analysis to identify patients
with a LSM >12 kPa from January 2013 to April 2016. Patients platelet
count and upper gastrointestinal endoscopy data ( performed for
varices screening, when available) within this period was gathered.
Results: 401 patients were included. All of them had elastography
measurement of F4. 277 (68.6%) were males, mean age was 60.3
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years, the disease etiology more frequent was viral in 52.4% and mean
LSM was 25.6 kPa. Screening endoscopy had been performed in 234
of them (58.4%). Varices were present in 83 (43.4%) and 12 (5.1%) had
large varices. 40 (17%) patients undergoing gastroscopy had platelet
count >150.000/mm3 and LSM < 20 kPa, none of them had large
varices. Baveno VI criteria had a specificity of 80.6% and a positive
predictive value (PPV) of 93.7% to predict absence of high risk varices.
Conclusions: Application of Baveno VI recommendations in our
hospital can lead to avoidance of screening endoscopy in 17.1% of
cACLD patients, without risk of missing large varices.
FRI-007
Abnormal MOCA scores are common and predict morbidity and
mortality in patients with cirrhosis
M. Ney1, P. Bhardwaj2, B. Dobbs2, M. Ma3, R.J. Bailey4, J. Abraldes3,
D. Rolfson5, P. Tandon3. 1Department of Gastroenterology, University of
Calgary, Calgary; 2University of Alberta, Edmonton, Canada;
3
Department of Gastroenterology, University of Alberta; 4Department of
Gastroenterology, Royal Alexandra Hospital; 5Department of Geriatrics,
University of Alberta, Edmonton, Canada
E-mail: mney87@hotmail.com
Background and Aims: We have recently identified physical frailty
as a robust independent predictor of unplanned hospitalization and
death in patients with cirrhosis. Cognitive impairment, otherwise
termed “cognitive frailty” is another prognostic determinant commonly seen in cirrhosis not captured by physical frailty tools. We
hypothesized that The Montreal Cognitive assessment (MoCA) would
add to physical frailty in the prediction of hospitalization related
outcomes (unplanned hospitalization or death within 6 months,
hepatic encephalopathy (HE) related admissions within 1 year). We
also aimed to identify which subdomains of the MoCA most
commonly abnormal and were the most strongly associated with
hospitalization.
Methods: Consecutive adults with cirrhosis assessed in one of two
Edmonton cirrhosis clinics between May 2013 and June 2016 were
screened for enrolment. Exclusion criteria included active malignancy, HCC outside of Alberta liver transplant criteria and end-stage
renal disease. Multivariable logistic regression analysis was used to
evaluate the association between the MoCA and the hospitalization
based outcome measures.
Results: Of 345 included patients with 1 year follow-up data, the mean
age was 56.9 ± 9.5, 66% were male and the etiology of cirrhosis was
alcohol or hepatitis C in 64%. The mean MOCA score was 24.1 ± 3.27 and
56% had a score of <26, the cutoff for “abnormal”. Abnormalities were
most commonly seen in the following MOCA subdomains – delayed
recall (86%), visuospatial/executive (76%), attention (52%) and language (55%) and least commonly seen in abstraction (26%) and naming
(10%). After adjustment for multiple variables (including the clinical
frailty scale), the MoCA score was an independent predictor of
unplanned hospitalization or death at 6 months (Table 1) and an
independent predictor of HE related hospitalizations within 1 year (OR
0.89 (95% CI: 0.80 to 0.98), p = 0.02). The attention subdomain was the
most strongly associated with unplanned hospitalization and death
(OR 2.2 (95% CI 1.3 to 3.8), p = 0.03).
Table 1: Multivariable logistic regression for the prediction of
unplanned hospitalization or death at 6 months
Variable

Odds ratio (95% CI)

P value

MoCA score
Clinical Frailty scale score
Age
MELD score
Hospitalization within 3 months
of testing
Ascites
Sodium
Overt hepatic encephalopathy

0.89 (0.81 to 0.97)
1.46 (1.14 to 1.86)
0.99 (0.96 to 1.02)
1.08 (1.03 to 1.15)
2.70 (1.45 to 5.02)

0.005
0.003
0.40
0.004
0.002

1.29 (0.73 to 2.28)
0.91 (0.85 to 0.99)
1.11 (0.50 to 2.50)

0.37
0.02
0.80
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Conclusions: In a large cohort of stable cirrhosis outpatients, 56% of
them have MoCA scores below the accepted lower limits of normal.
The MoCA remained an independent predictor of both unplanned
hospitalization and death AND HE related admissions even after
adjustment for multiple clinical variables (including physical frailty).
The attention subdomain of the MoCA may be the most useful
variable to include in models developed for the prediction of
hospitalization.
FRI-008
Porto- systemic shunt embolization and recurrent ascites: a single
centre case series
G. Privitera1, F. Figorilli1, G. Mehta1, J. MacNaughtan1, D. Patch1, D. Yu1,
R. Jalan1. 1Dept of Medicine, Institute for Liver and Digestive Health,
London, United Kingdom
E-mail: graziella.privi@gmail.com
Background and Aims: Refractory hepatic encephalopathy (HE) is a
major cause of morbidity in cirrhotic patients. Large spontaneous
porto-systemic shunts have been described as possible therapeutic
target in these patients. Porto-systemic shunt embolization (PSSe) is
an emerging procedure for the treatment of refractory HE. A criteria
of MELD <11 was proposed by Laleman et al as a cut-off to predict
recurrent HE post embolization. No other significant liver-related
complications were noted in this retrospective study.
Therefore, the aim of our study was to retrospectively evaluate the
effectiveness, safety and complication rate of patients treated with
PSSe in a single centre.
Methods: All cirrhotic patients undergoing PSSe for refractory HE
between March 2008 – June 2016 at Royal Free Hospital, London were
included in this study. Cirrhotic patients had refractory HE (West
Haven score ≥2), an EEG pattern consistent with HE, and a
demonstrable PSS on CT/MRI. All patients underwent embolization
using Amplatz vascular plugs. Clinical and biochemical variables at
the time of PSSe were recorded, and outcomes including HE grade,
changes in MELD score and portal hypertension-related complications were noted.
Results: Fifteen patients underwent PSSe (M: 10; Age 60.6 ± 10.7 yr)
and mean follow up was 27.6 ± 51.7 mo. A baseline MELD score >11
was present in 7 patients. No significant change in mean MELD score
was seen following PSSe (11.6 ± 3.1 vs. 12 ± 5.8, pre vs. post p = 0.57).
One patient experienced variceal haemorrhage post PSSe. Five
patients had diuretic controlled ascites prior to PSSe. Following
PSSe three patients developed severe ascites requiring large volume
paracentesis.
HE improved in 12 patients; recurrent HE developed in 3 patients –
grade 3 in 2 patients, and grade 4 in 1 patients. MELD >11 did not
predict occurence of ascites or HE post PSSe.
Conclusions: This retrospective study demonstrated 20% incidence of
severe ascites, post PSSe. With the caveat of the small sample size,
MELD score did not predict ascites or HE development following
PSSe. Further assessment of degree of portal hypertension or of
porto-systemic shunting, through hepatic hemodynamic and ICG
studies may better predict the development of complications and the
need for a concomitant TIPS at the time of PSSe.
FRI-009
Early recurrent overt hepatic encephalopathy is associated with
poor survival in patients with cirrhosis after transjugular
intrahepatic portosystemic shunt
L. Zuo1, H. Chen1, Q. Wang1, C. He1, Z. Yin1, J. Tie1, Z. Wang1, Y. Nie2,
G. Han1. 1Department of Liver Disease and Digestive Interventional
Radiology; 2State Key Laboratory of Cancer Biology, Xijing Hospital of
Digestive Diseases, Fourth Military Medical University, Xi’an, China
E-mail: hangh@fmmu.edu.cn
Background and Aims: Little is known regarding the relationship
between early overt hepatic encephalopathy (OHE) and survival
among patients with cirrhosis after transjugular intrahepatic

portosystemic shunt (TIPS). The aim of this study was to determine
whether early recurrent OHE is an independent risk factor for longterm survival in patients with TIPS.
Methods: We collected data from consecutive patients with cirrhosis
who underwent TIPS between January 2012 and December 2013.
Patients were followed up, and OHE development and death were
recorded. We performed Cox regression analysis to determine
whether OHE within 3 months post-TIPS was associated with longterm survival.
Results: A total of 304 patients were included in this study. During
the follow-up period (mean 28.7 ± 13.6 months), 37.8% (115/304) of
patients experienced at least 1 episode of OHE. The mean time to first
occurrence of OHE was 3.65 ± 6.0 months. A total of 149 episodes of
OHE occurred in 84 patients within 3 months post-TIPS (one episode
and at least two episodes occurred in 37 and 47 patients within 3
months after TIPS, respectively). There was no statistic difference of
overall survival between patients with single episode and without
OHE within 3 months post-TIPS (P = 0.36). But recurrent OHE within 3
months post-TIPSwas significantly associated with worse survival
after TIPS (HR = 2.62, 95% confidence interval 1.58–4.35, P < 0.001).
Conclusions: Early recurrence of OHE is an independent predictor of
long-term survival for patients with cirrhosis undergoing TIPS.
Patients who suffer from early OHE should be prevented from
second OHE episode.
FRI-010
Hepatic encephalopathy in cirrhotic patients with bacterial
infections: prevalence, clinical characteristics and correlation
with prognosis: a prospective study
J. Piedade1, L. Guimarães1, T. Rocha1, L. Victor1, C. Baldin1,
B. Rodrigues1, Z. Veiga1, L. Agoglia1, F. Fernandes1, G.H.S. Pereira1.
1
Liver Unit, Bonsucesso Federal Hospital, Rio de Janeiro, Brazil
E-mail: ghspereira@gmail.com
Background and Aims: Bacterial infection is well-known precipitating factor for hepatic encephalopathy (HE). There is paucity of
information respect to clinical characteristics and prognosis concerning HE in cirrhotic patients with infections. Objectives: describe
the frequency, clinical characteristics, associated factors and prognostic relevance of HE in a cohort of cirrhotic patients with bacterial
infections.
Methods: Type and origin of bacterial infections (communityacquired (CA), health-care associated (HCA) and hospital-acquired
(HA)), clinical and laboratorial data were recorded. HE was graded
according to West-Haven (WH) criteria. HE was classified as overt if
WH ≥2 and as high-grade if WH 3/4.
Results: 193 patients (57 ± 13 years, 58% male, hepatitis C ± alcohol
67%, ascites 76%, MELD 19 ± 8, 52% Child C, ACLF 26%) were evaluated.
Mean leukocyte count and serum Na+ was 8.4 ± 5.8 and 133 ± 7.
Cellulitis, SBP and pneumonia were the most common type of
infection (47, 40 and 34 patients). Infections were classified as CA,
HCA and HA in 32, 36 and 25% respectively. SIRS and septic shock
were present in 31% and 9%. HE was diagnosed in 76 patients (covert
in 34 and high-grade in 16) and was more common in HC/HA
infections (45 vs.31%, p = 0.07). On multivariate analysis, previous HE
(HR 5.2, 95% CI 2.1–13.2, p < 0.001) and higher MELD were associated
with HE at diagnosis of infection. HE recurred in 55 patients (median
6 (3–21) days) and was more common in patients with overt HE (58
vs. 34%, p = 0,011). The majority of patients with covert HE (70%)
presented as overt HE at time of recurrence. Conversely, only 10% of
those with overt recurred as covert HE. Overall 3-month survival was
57% and was independently associated with ACLF, ascites and
leukocyte count. Patients with HE had lower survival (39% vs. 67%,
p < 0.001). Overt or high-grade HE was not associated with mortality.
For CA infections, HE (HR 3.8, 95% CI 1.4–9.9, p < 0.001), ACLF,
leukocyte count and serum Na+ were associated with mortality. For
HCA/HA infections, only ACLF and leukocyte count were predictors of
survival.
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Conclusions: HE is a common complication of bacterial infections
and is associated with high recurrence rate and poor prognosis.
Previous HE and worst kidney and liver function are correlated to this
complication. Severity of HE was associated with recurrence but not
with survival. Prognostic relevance of HE depends on origin of
infection, being associated with mortality in patients with CA
infections.
FRI-011
Serum creatinine level is not appropriate in predicting prognosis
in patients with liver cirrhosis and sarcopenia
H.A. Lee1, Y.S. Seo1, Y.K. Jung2, J.H. Kim2, H.J. Yim2, J.E. Yeon2,
K.S. Byun2, S.H. Um2. 1Internal Medicine; 2Korea University College of
Medicine, Seoul, Korea, South
E-mail: gandorie@gmail.com
Background and Aims: Recent studies suggested that serum cystatin
C (CysC) is a better prognostic marker than serum creatinine (Cr) for
predicting prognosis in patients with liver cirrhosis. Overestimation
of renal function by serum Cr in cirrhosis patients is associated with
decreased muscle mass, which is represented by sarcopenia. This
study was performed to evaluate the effect of sarcopenia on the
prognostic efficacy of serum Cr and CysC levels in patients with liver
cirrhosis.
Methods: We enrolled all patients with liver cirrhosis who
performed abdominal CT and laboratory tests including serum Cr
and CysC levels on the same day. Patients with hepatocellular
carcinoma and parenchymal renal disease were excluded. Muscle
mass was measured at the third lumbar vertebrae level of the CT scan
as a DICOM image file using the NIH ImageJ software. Sarcopenia was
defined by using previously published, sex-specific cutoffs
(£52.4 cm2/m2 in males and £38.5 cm2/m2 in female).
Results: A total of 488 patients with liver cirrhosis were enrolled. Age
was 53.8 ± 10.6 years and 344 patients (70.5%) were men. HBV
infection was most common cause of underlying liver disease (207
patients, 42.4%), followed by alcoholic liver disease (206 patients,
42.2%). Child-Pugh grades were A, B, and C in 208 (42.6%), 187 (38.3%),
and 93 (19.1%) patients. Sarcopenia was noted in 173 patients (35.5%)
in all enrolled patients and 61 (29.3%), 78 (41.7%), and 34 (36.6%)
patients in Child-Pugh grade A, B, and C (P = 0.036) respectively.
During 30.8 ± 30.8 months of follow-up, 96 patients died and
cumulative mortality at 1 and 3 years were 13.4% and 21.6%,
respectively. On multivariate analysis, Child-Pugh grade, serum Na
and CysC levels, and presence of sarcopenia were independent
predictors for mortality. On the subgroup analysis according to the
sarcopenia, both serum Cr (P = 0.030) and CysC (P < 0.001) levels were
significantly associated with survival of patients without sarcopenia.
However, in patients with sarcopenia, serum Cr level was not
associated with survival (P = 0.472), while serum CysC level was
significantly associated with survival (P < 0.001).
Conclusions: Serum Cr level was not associated with mortality in
cirrhotic patients with sarcopenia, while serum CysC level was
significantly associated with mortality regardless of the presence of
sarcopenia. Serum CysC level is a better option for predicting
prognosis in patients with cirrhosis with sarcopenia.
FRI-012
Time in HE in cirrhotic patients with an acute episode (≥grade 2)
determines short and long-term survival
M.V. Cots1,2, I. Carmona3, C. Moreno4, J. Ampuero2,4, M. Simon-Talero1,
F. Sanpedro5, I. Les6, M. Romero-Gomez2,4, J. Genescà1,2. 1Liver Unit/
Internal Medicine, Hospital Universitari Vall d’Hebron, Vall d’Hebron
Institut de Recerca (VHIR), Universitat Autònoma de Barcelona,
Barcelona; 2Centro de Investigación Biomédica en Red de Enfermedades
Hepáticas y Digestivas (CIBERehd), Instituto de Salud Carlos III, Madrid; 3
Unit for the Clinical Management of Digestive Diseases; 4Unit for the
Clinical Management of Digestive Diseases, Unit for the Clinical
Management of Digestive Diseases Virgen del Rocío University Hospital
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Institute of Biomedicine of Sevilla (IBIS), Sevilla; 5Emergency
Department, Hospital Vall d’Hebron, Barcelona; 6Department of Internal
Medicine, BioAraba Health Research Institute, Hospital Universitario
Araba, Vitoria, Spain
E-mail: txell.ventura.cots@gmail.com
Background and Aims: Hepatic encephalopathy (HE) has a high
mortality rate; no observational studies had previously been carried
out to assess the relation between its clinical evolution and mortality
Methods: We performed a retrospective analysis of 245 cirrhotic
patients admitted with an acute episode of HE (≥grade 2) or who had
developed an HE episode after an upper gastrointestinal bleeding to
assess the relation between time in HE and transplant-free survival at
28, 90 and 365 days
Results: Median (IQR25–75) time in HE was 48 h (24–96 h) for the
whole cohort. Patients who present a longer time in HE (>48 h) (n =
89) exhibited a lower transplant-free survival rate at 28 days (88.9% vs
67.2% p < 0.0001), 90 days (73.8 vs 48.7% p < 0.0001) and 365 days
(53.2% vs 30.3% p < 0.0001), as compared to patients with a shorter
time in HE (≤48 h) (n = 156). The survival rates remained significantly
different with lower percentages in the group with time in HE >48 h,
when patients were analyzed separately according to HE degree (2
and 3/4) or MELD function (≤15 and >15) (Figure), Remarkably the
survival curves between patients with a MELD score >15 and time in
HE ≤48 h and patients with MELD score ≤15 and time in HE >48 h
were similar. Time in HE was also an independent risk factor for
mortality (in addition to MELD) at each time point: HR (95 CI)
28 days, 2.59(1.39–4.84); 90 days, 1.98(1.28–3.1) and 365 days, 1.5
(1.08–2.19)

Conclusions: Time in HE determines short and long-term transplantfree survival independently of the liver function or the HE severity at
admission
FRI-013
Palliative care access for hospitalized patients with end stage liver
disease across the United States
B. Rush1, K. Walley1, L.A. Celi2, N. Rajoriya3, M. Brahmania4. 1Medicine,
University of British Columbia, Vancouver, Canada; 2Medicine, Beth
Israel Deaconess Medical Center, Boston, United States; 3Medicine,
University of Birmingham, Birmingham, United Kingdom; 4Medicine,
University of Toronto, Toronto, Canada
E-mail: mbrahmania@gmail.com
Background and Aims: Patients with end-stage liver disease (ESLD)
often have a high symptom burden. Historically, palliative care (PC)
services have been underutilized in this population. We investigated
the use of PC in patients with ESLD hospitalized across the United
States.
Methods: We utilized the Nationwide Inpatient Sample (NIS) to
conduct a retrospective nationwide cohort analysis. All patients >18
years of age admitted with ESLD, defined as those with ascites and
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hepatic encephalopathy (HE), were included in the analysis. A
multivariate logistic regression model predicting referral to PC was
created.
Results: 55,208,382 hospitalizations from the 2006 to 2012 NIS
samples were analyzed with 59,748 (0.1%) patients meeting study
inclusion. PC consultation was performed in 4,011 (6.7%) ESLD
patients. The rate of PC referral in ESLD increased from 1.6% in 2006 to
11.3% in 2012 ( p < 0.01). In multivariate analysis, factors associated
with decreased referral patterns to PC were Hispanic race (OR 0.71,
95% CI 0.64–0.80, p < 0.01) and no insurance coverage (OR 0.67, 95% CI
0.61–0.74, p < 0.01). Factors associated with increased referral to PC
were: age ( per 5 year increase, OR 1.03, 95% CI 1.02–1.04, p < 0.01),
female gender (OR 1.08, 95% CI 1.00–1.15, p = 0.05), DNR status (OR
11.45, 95% CI 10.45–12.53, p < 0.01), teaching hospital (OR 1.41, 95% CI
1.31–1.51, p < 0.01), presence of hepatocellular carcinoma (HCC) (OR
1.85, 95% CI 1.62–2.12, p < 0.01), presence of metastatic (OR 2.41, 95%
CI 2.08–2.78, p < 0.01), non-metastatic cancer (OR 1.42, 95% CI 1.20–
1.68, p < 0.01), and region of country (West; OR 1.59, 95% CI 1.43–1.78,
p < 0.01).
Conclusions: From 2006 to 2012 the use of PC in ESLD patients
increased substantially. Socioeconomic, geographical and ethnic
barriers to accessing PC were observed.
FRI-014
Cirrhotic patients in ICU with gastro-intestinal bleeding managed
according to recent guidelines display altered brain hemoglobin
oxygen’s saturation assessed by near infrared spectroscopy
M. Mallet1,2, T. Simona1,2, M. Rudler1,2, D. Thabut1,2, N. Weiss2,3.
1
Hepatology ICU; 2Brain Liver Pitié Salpêtrier̀ e study group (BLIPS);
3
Neurology ICU, Pitié-Salpêtrier̀ e Hospital, Paris, France
E-mail: maxmallet@hotmail.com
Background and Aims: Near Infrared Spectroscopy (NIRS) is a noninvasive optical technique allowing a continuous measurement of
brain’s hemoglobin saturation in oxygen (rSO2). It is a surrogate
marker of cerebral insult, and recognized as a useful neuromonitoring
tool. A rSO2 <50% is associated with increased neurological
impairment and post-operative mortality in cardiac surgery.
Hemoglobin (Hb) threshold for transfusion during gastrointestinal
bleeding (GIB) has been recently lowered to 7 g/dL. In subarachnoid
hemorrhage, a threshold of 7 g/dL of Hb could worsen neurological
outcome. The aim of this study was to assess brain oxygenation using
NIRS in cirrhotic patients with acute GIB admitted to ICU and
managed according to recent guidelines, and to determine wheter
brain desturation, Hb levels and hepatic encephalopathy were
associated.
Methods: Cirrhotic patients admitted in ICU for acute GIB were
prospectively included. Bilateral continuous recording of rSO2 was
started upon admission using a NIRS monitor (INVOS 5,100c Cerebral
Oxymeter (Covidien©) with two sensors placed on the patient’s
forehead. Minimal rSO2 (mini rSO2), average rSO2 (avr rSO2) and
AUC of rSO2 50% (AUC50% rSO2), an integrated parameter
depending on the depth and duration of desaturation under 50%,
were extracted.
Results: 61 patients were included (age: 60+/−10 years; 69%men).
Etiology of cirrhosis was alcoholic 52%/ viral 30%/ NASH 15%/other
3%; Child Pugh A 17%/ B 28%/ C 55% and MELD score 18+/−7. Initial Hb
was 8.3+/−1.9 g/dL and nadir within 24 first hours was 8.0+/−1.8 g/
dL. 33 patients (54%) had a nadir of Hb below 8 g/dL within the 24
first hours, and 49 (80%) patients were transfused. Mini rSO2 was
36%+/−14 right / 37%+/−13 left, avr rSO2 50%+/−11 right / 50%+/−10
left and AUC50% rSO2 2,006+/−2,760 right / 1,680+/−2,618 left. 50
patients (86%) had mini rSO2 <50%. Mini rSO2 was significantly
lower in patients having a nadir of Hb below 8 g/dL ( p = 0.01). Mini
rSO2, avr rSO2 and AUC50% rSO2 were independently correlated
to initial Hb ( p < 0.001 for all), nadir of Hb within the 24 first hours
( p < 0.01 for all), but only mini rSO2 was correlated to MELD score
( p < 0.05).

Conclusions: 86% of cirrhotic patients admitted to ICU for acute GIB
and managed according to recent guidelines displayed mini rSO2
below 50% within 24 hours after admission. Low Hb levels within the
24 first hours were associated with brain desaturation. Further
studies are mandatory to assess the influence of Hb thresholds on the
development of HE.
FRI-015
Von Willebrand factor antigen predicts portal hypertensive
bleeding, infections, and survival, independently of portal
hypertension severity
M. Mandorfer1 on behalf of Vienna Hepatic Hemodynamic Lab,
P. Schwabl1 on behalf of Vienna Hepatic Hemodynamic Lab,
T. Bucsics1 on behalf of Vienna Hepatic Hemodynamic Lab,
R. Paternostro1 on behalf of Vienna Hepatic Hemodynamic Lab,
K. Pomej1 on behalf of Vienna Hepatic Hemodynamic Lab, J. Thaler2
C. Ay2, P. Quehenberger3, M. Trauner1, M. Peck-Radosavljevic1,4 on
behalf of Vienna Hepatic Hemodynamic Lab, T. Reiberger1 on behalf
of Vienna Hepatic Hemodynamic Lab, A. Ferlitsch1 and on behalf
of Vienna Hepatic Hemodynamic Lab and Vienna Hepatic
Hemodynamic Lab. 1Division of Gastroenterology and Hepatology,
Department of Internal Medicine III; 2Division of Hematology and
Hemostaseology, Department of Internal Medicine I; 3Department of
Laboratory Medicine, Medical University of Vienna, Vienna;
4
Department of Gastroenterology and Hepatology, Endocrinology, and
Nephrology, Klinikum Klagenfurt am Woerthersee, Klagenfurt am
Woerthersee, Austria
E-mail: mattias.mandorfer@meduniwien.ac.at
Background and Aims: Von Willebrand factor (vWF) antigen has
been shown to indicate the presence of clinically significant portal
hypertension (CSPH), and thus predicts the development of clinical
events in patients with cirrhosis. Since vWF is also a marker of
endothelial dysfunction and exhibits procoagulant properties, we
investigated whether it is associated with complications of cirrhosis,
independently of the severity of portal hypertension.
Methods: Our study population comprised 225 patients with CSPH
(hepatic venous pressure gradient [HVPG] ≥ 10 mmHg). Patients with
active bacterial infections and a history of hepatocellular carcinoma
were excluded. Cox models were calculated to investigate predictors
of clinical events. Variables showing a trend in univariate analysis
were further analyzed in multivariate analysis.
Results: Patient characteristics: Child-Turcotte-Pugh class [CTP]: A:
32%/B: 42%/C: 26%; median HVPG: 19 (interquartile range [IQR]:7)
mmHg; median vWF antigen levels: 337 (IQR:137)%. The median
follow-up was 2 years.
In addition to indicators of liver function and HVPG (Spearman’s ρ =
0.306; P < 0.001), vWF was correlated with factor VIII/protein C ratio
(ρ = 0.507; P < 0.001) and C-reactive protein (CRP; ρ = 0.249; P <
0.001). vWF ( per 10% increase) was an independent predictor of
portal hypertensive bleeding (OR:1.07 [95% CI:1–1.14]; P = 0.049;
adjusted for prior portal hypertensive bleeding/HVPG) and bacterial
infections (OR:1.04 [95% CI:1–1.08]; P = 0.045; adjusted for age/CTP/
CRP) including spontaneous bacterial peritonitis (SBP; OR:1.09 [95%
CI:1–1.18]; P = 0.045; adjusted for HVPG/CTP/CRP). Furthermore, vWF
levels predicted transplant-free survival (TFS) in a model including
age/HVPG/CTP/CRP. After backward elimination, only age ( per year;
OR:1.05 [95% CI:1.03–1.07]; P < 0.001), vWF ( per 10%; OR:1.04 [95%
CI:1.01–1.08]; P = 0.01), and CRP ( per mg/dL; OR:1.51 [95% CI:1.13–
2.02]; P = 0.007) remained in the final model. Finally, patients were
stratified into three prognostic groups (Figure) according to vWF (cutoff: 367%) and CRP (cut-off: 0.86 mg/dL).
Conclusions: vWF predicts the development of clinical events
( portal hypertensive bleeding, bacterial infections including SBP,
and TFS) independently of the severity of portal hypertension. Its
prognostic value was further improved by adding CRP. Further studies
should focus on the complex interplay between endothelial
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dysfunction, procoagulant imbalance, and inflammation in patients
with CSPH and evaluate the impact of therapeutic intervention.

FRI-016
Performance of FibroScan® to detect large esophageal varices in
chronic liver diseases is improved by a novel spleen-dedicated
examination
H. Stefanescu1, P. Cales2, M. Fraquelli3, N. Ganne-Carrie4, M. Rosselli5,
V. de Ledinghen6, D. Festi7. 1Regional Institute of Gastroenterology and
Hepatology, Cluj-Napoca, Romania; 2Hepato-Gastroenterology
Department, University Hospital, Angers, France; 3Gastroenterology and
Endoscopy Unit, Fondazione IRCCS Ca” Granda Ospedale Maggiore
Policlinico, Milan, Italy; 4Hepato-Gastroenterology Department, APHP
Hôpital Jean Verdier, Université Paris 13, Inserm UMR 1162, Bondy,
France; 5University College of London, Institute for Liver and Digestive
Health, Royal Free Hospital, London, United Kingdom; 6HepatoGastroenterology Department, Haut Leveque Hospital, Pessac, France;
7
Department of Medical and Surgical Sciences, University of Bologna,
Bologna, Italy
E-mail: celine.fournier@echosens.com
Background and Aims: Esophageal varices (EV) represent one of the
most severe complications of cirrhosis with a prevalence of 50–60%
among cirrhotic patients. International guidelines therefore recommend that all cirrhotic patients should be screened for the presence
of EV. The main objective of this study was to introduce a new spleendedicated FibroScan® examination and to compare its performances
with those of the standard FibroScan® and other biomarkers to detect
significant EV (SEV) (grade 2 and 3).
Methods: We studied 199 patients with chronic liver diseases due to
HCV, HBV or alcohol. Liver stiffness (LS) and spleen stiffness (SS) were
assessed using Vibration Controlled Transient Elastography
(FibroScan®, Echosens, Paris, France). SS was assessed (1) using
acquisition settings dedicated to the spleen and especially designed
by Echosens for this study (2) using a standard commercial
FibroScan®. The results of these two SS measurements are respectively noted SS-New and SS-Ref. The 199 patients underwent upper
GI-endoscopy for assessment of EV grade within 3 months before SS
measurement. Four subgroups of patients were studied: (i) Subgroup
1: 162 patients with at least 8 valid SS-New and SS-Ref (20% SEV); (ii)
Subgroup 2: 87 patients with at least 8 valid SS-New and HVPG
performed within 3 months of SS-New (32% SEV); (iii) Subgroup 3:
160 patients with at least 8 valid SS-New and valid LS according to
Boursier criteria (18% SEV) and (iv) Subgroup 4: 140 patients with at
least 8 valid SS-New and Lok score assessment (23% SEV).
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Results: In subgroup 1, better performance was obtained for the
detection of SEV with SS-New (AUC = 0.78) than with SS-Ref (AUC =
0.71) (Delong test, p = 0.05). In subgroup 2, a significant correlation
was found between SS-New and HVPG (Spearman ρ = 0.59, p < 0.001).
AUC for SEV was higher for SS-New (0.83) than for HVPG (0.77) but
not significantly different (Delong test). A non-inferiority test
showed that SS-New was not inferior to HVPG ( p < 0.05). In subgroup
3, SS-New obtained the best performance for SEV (AUC = 0.80) and
was significantly better than LS (AUC = 0.60) (Delong test, p < 0.001).
In subgroup 4, Lok score and SS-New both obtained AUCs of 0.72 for
predicting SEV (Delong test not significant).
Conclusions: This study suggests that the novel spleen-dedicated
FibroScan® examination achieves better performances than the
standard FibroScan® for the detection of SEV. This new examination
seems to be promising to replace HVPG measurement with at least
the same performances.
FRI-017
Comparison of efficacy of cefotaxime, ceftriaxone, and
ciprofloxacin for the treatment of spontaneous bacterial
peritonitis in patients with liver cirrhosis: a randomized
controlled trial
H.J. Yim1, S.J. Suh1, Y.K. Jung1, M.Y. Kim2, S.K. Baik2, H.S. Kim3, Y.S. Kim3,
S.Y. Park4, B.I. Kim5, J.Y. Park6, H. Jung7, K.-H. Han6,8, Y.S. Seo1,
S.H. Um1,8. 1Internal Medicine, Korea University College of Medicine,
Seoul; 2Internal Medicine, Yonsei University Wonju College of Medicine,
Wonju; 3Internal Medicine, Soonchunhyang University College of
Medicine, Asan; 4Internal Medicine, Kyungpook National University
School of Medicine, Daegu; 5Internal Medicine, Sungkyunkwan
University College of Medicine; 6Internal Medicine, Yonsei University
College of Medicine, Seoul; 7Internal Medicine, Busan National
University, School of Medicine, Busan; 8Liver Cirrhosis Clinical Research
Center, Seoul, Korea, South
E-mail: mothpickle@naver.com
Background and Aims: Spontaneous bacterial peritonitis (SBP) is
one of the most serious complications of liver cirrhosis. Mainstay of
treatment for SBP is use of proper antibiotics. Although, several
antibiotics including cefotaxime, ceftriaxone, or ciprofloxacin has
been used as the first-line treatments, it is unclear which of these
drug is still effective. Our aim of study is to compare the efficacy of the
three current antibiotics for the treatment of SBP in patients with
liver cirrhosis.
Methods: This is a multicenter prospective randomized controlled
trial. The primary hypothesis is that the efficacy of all the antibiotics
will not significantly different. This is a non-inferiority trial, and 87
patients for each group were needed to demonstrate it. Inclusion
criteria were 16–70 years old liver cirrhosis patients with ascites, of
which PMN cell count >250/mm3. Exclusion criteria were (1) allergic
to 3rd generation cephalosporin or quinolone, (2) antibiotics within 2
weeks, (3) open abdominal surgery within 4 weeks, (4) evidence of
2ndary peritonitis, intrabdominal hemorrhage, pancreatitis, Tb
peritonitis, or peritoneal carcinomatosis, (5) hepatocellular carcinoma with portal vein thrombosis, (6) pregnant woman, (7) HIV
positivity.
Antibiotics were randomly assigned to the patients after receiving
informed consents. We performed follow-up paracentesis at 48 hours
(day 2) and 120 hours (day 5) after administration of antibiotics, and
assessed the resolution rates: decrease of PMN cell count in the
ascetic fluid less than <250/mm3 was primary efficacy endpoint.
Results: This study was conducted at 9 tertiary hospitals of 7
university between June 2007 and June 2016. A total of 261 liver
cirrhosis patients who developed SBP were enrolled. The resolution
rate of SBP at day 5 were 69.1%, 76.2%, and 76.1% in cefotaxime,
ceftriaxone, and ciprofloxacin group. The efficacy was not different
between the groups (P = 0.565). The early resolution rate of SBP at 48
hours were 54.5%, 53.1% and 51.9% ( p = 0.946). The 1 month mortality
after SBP was similar between the groups. ( p = 0.628) MELD score (OR
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1.074, CI 1.009–1.144, p = 0.026) and the resolution at day 5 (OR 0.251,
CI 0.094–0.670, p = 0.006) were significant factors for survival.
Conclusions: The efficacy of primary antibiotics such as cefotaxime,
ceftriaxone, and ciprofloxacin were not significantly different. It is
considered that these antibiotics are still efficacious. MELD score and
the resolution of SBP at day 5 were most important factors for short
term survival.
FRI-018
Presepsin (soluble CD14 subtype) levels in cirrhotic patients with
bacterial infections and/or portal hypertension related bleeding
presented with or without acute kidney injury
I.S. Elefsiniotis1, S. Tsakiris1, G. Barla1, A. Tasovasili1, I. Stathopoulou1,
K. Tampouratzi1, E. Evangelidou1, D. Vrachatis1, C. Mavrogiannis1.
1
Internal Medicine-Hepatogastroenterology, General and Oncology
Hospital of Kifisia “Agioi Anargyroi”, National and Kapodistrian
University of Athens, Athens, Greece
E-mail: ielefs@nurs.uoa.gr
Background and Aims: Bacterial infections (BI) are a common
complication in patients with liver cirrhosis (LC). Serum presepsin
has recently aroused as a potential biomarker for sepsis diagnosis. In
this study we evaluated serum presepsin levels in LC patients, with or
without documented BI and/or portal hypertension related bleeding
(PHRB) presented with or without acute kidney injury (AKI).
Methods: We prospectively evaluated presepsin levels (PATHFAST
chemiluminescent enzyme immunoassay), in 108 consecutive presenting uncomplicated outpatient LC patients (53 decompensated, 37
Child-Pugh B/C, 50 with MELD score ≥10), without documented BI.
Twenty of them re-evaluated during their hospitalization for
documented BI (n = 18) with (6/18) or without (12/18) PHRB or
with PHRB without documented BI (n = 2). Ten patients presented
with AKI (according to ICA-AKI definition, Angeli P et al. J Hepatol
2015) resulting in fatal outcome in all of them.
Results: Mean baseline presepsin levels were 440 pg/mL. Higher
levels were observed in the Child-Pugh B/C group compared to the
Child-Pugh A group (mean: 674 vs 318 pg/mL, p < 0.0001).
Additionally the mean baseline presepsin levels of patients with
MELD score ≥10 were also significantly higher than the corresponding ones of patients with MELD score <10 (545 vs 328 pg/mL,
respectively, p < 0.0001). Significantly higher mean presepsin levels
(1,292 pg/mL) were observed in admitted patients with event
compared to their baseline values (725 pg/mL, p < 0.0001). Patients
who developed AKI (10/20, 50%) presented with significantly higher
baseline (936 vs 514 pg/mL, p = 0.035) as well as on event (1,827 vs
1,049 pg/mL, p = 0.019) presepsin levels compared to those who did
not develop AKI. In multivariate analysis both baseline MELD score
≥15 ( p < 0.0001) as well as baseline presepsin levels ≥725 pg/mL ( p =
0.029) significantly predicted event needed hospitalization, adjusted
for age and gender of the cirrhotic population.
Conclusions: Cirrhotic patients presented with BI and/or PHRB,
especially those who developed AKI, exhibited significantly higher
presepsin levels than their baseline values. Baseline MELD and
presepsin levels could predict patients at risk for a complicated event.
FRI-019
Adipocyte fatty acid binding protein in cirrhosis: increased
hepatic gene expression and plasma levels and correlation with
clinical outcomes
I. Graupera1,2,3, M. Coll1,2,3, E. Pose1,2, C. Elia1, S. Piano1, E. Solà1,2,3,4,
D. Blaya2, P. Huelin1, C. Solé1,2, R. Moreira1, G. de Prada1, N. Fabrelles4,
M. Morales2,3,5, P. Sancho-Bru1,2,3, P. Ginès1,2,3,4. 1Liver Unit, Hospital
Clinic de Barcelona; 2IDIABPS; 3CIBERehd; 4School of Medicine and
Health Sciences Center, University of Barcelona; 5Biochemistry and
Molecular Genetics Department, Hospital Clinic de Barcelona, Barcelona,
Spain
E-mail: igraupe@clinic.cat

Background and Aims: Fatty-acid-binding proteins (FABPs) are small
intracellular proteins that coordinate lipid-mediated processes by
targeting metabolic and immune response pathways. Besides the
important role of the liver in lipid metabolism and systemic
inflammation, little is known about hepatic gene expression of
FABPs in advanced cirrhosis.
AIM: To investigate hepatic gene expression and plasma levels of 3
FABPs and their relationship with clinical outcomes in cirrhosis (LFABP-1:liver and kidney; I- FABP-2:intestine; and FABP-4:adipocyte
and macrophages).
Methods: Hepatic gene expression of A-FABP4, L-FABP1 and I-FABP2
was assessed by RT-PCR in liver biopsies of patients with chronic liver
disease at different stages (7 fibrosis, 5 compensated cirrhosis, 13
decompensated, 10 ACLF). A-FABP4 gene expression was investigated
in the liver of a mouse model of chronic and acute on chronic liver
injury (CCl4 + LPS) as well as in liver cell populations including
hepatocytes, hepatic stellate cells, macrophages, lymphocytes, and
neutrophils. Plasma levels of A-FABP4, L-FABP1 and I-FABP2 were
assessed in 274 consecutive patients admitted to the hospital for
complications of cirrhosis.
Results: Hepatic A-FABP4 expression was upregulated in patients
with decompensated cirrhosis with and without ACLF compared to
healthy subjects ( p = 0.002) while no differences were found in
hepatic L-FABP1 expression at different stages and no expression of IFABP2 was found in human liver biopsies. Hepatic A-FABP4 gene
expression was up-regulated in the experimental model of acute on
chronic liver injury and macrophages were the main liver cell that
overexpressed A-FABP4. Plasma levels of the 3 FABPs were increased
in patients with decompensated cirrhosis compared to healthy
subjects (L-FABP1: 25 (17–39) vs. 10 (9–17) ng/mL p = 0.001, IFABP2: 1.1 (0.5–2.1) vs. 0.6 (0.4–1) ng/mL p = 0.04 and A-FABP4: 37
(20–68) vs. 16 (11–33) ng/mL p = 0.002) but only A-FABP4 was
associated with inflammatory parameters, complications of cirrhosis,
ACLF and poor survival.
Conclusions: Hepatic A-FABP4 expression is increased in decompensated cirrhosis and liver macrophages appear to be the main
source of A-FABP4 hepatic expression. Furthermore, A-FABP plasma
levels are increased in decompensated cirrhosis and associated to
poor prognosis
FRI-020
A multimodality assessment of liver fibrosis in asymptomatic
Fontan patients
I. Munsterman1, T. Duijnhouwer2, C. Bronckhorst3, J. Drenth1,
A. van Dijk2, E. Tjwa1. 1Gastroenterology & Hepatology; 2Cardiology,
Radboudumc, Nijmegen; 3Pathology, Jeroen Bosch Ziekenhuis, “s
Hertogenbosch, The Netherlands
E-mail: Isabelle.Munsterman@radboudumc.nl
Background and Aims: The Fontan circulation causes some degree of
hepatic congestion by its nature of anatomical reconstruction. This
may lead to liver fibrosis or even cirrhosis, but to what extend is
unknown. A profound hepatic evaluation, incorporating several noninvasive and invasive modalities, in an asymptomatic Fontan patient
cohort may further elucidate this.
Methods: Consecutive patients with a Fontan circulation are
prospectively included for screening of liver fibrosis. This screening
consists of a blood panel including biomarkers, liver ultrasonography,
transient elastography (Fibroscan), contrast-enhanced liver MRI and
liver biopsy. Liver biopsies were systematically scored for fibrosis
with the Fontan specific fibrosis score.
Results: From November 2015 until November 2016, 41 Fontan
patients were included (mean age 28 years (SD 8), 56% male). 39
patients (95%) used a form of anticoagulation. Median bilirubin was
12 μmol/L (IQR 10–19) and median platelets 174 × 10e9/l (IQR 143–
210). Almost all patients had one or more elevated liver enzymes
(elevated GGT in 97%, mean 100 μmol/L SD 54). Mean liver stiffness
was 22.3 kPa (SD 9.5). The majority (75%) of ultrasonographies
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showed no sign of cirrhosis or splenomegaly. However, 50% of MRIs
showed some form of cirrhosis, 25% showed congestion. Only 25%
showed no or aspecific changes. Interestingly, 65% of MRIs showed
liver lesions, of which the majority FNHs (30%) and benign vascular
shunts. Signs of portal hypertension (collaterals, splenomegaly) were
observed in 24% of MRIs. On histology, none of the patients were
without fibrosis. Cirrhosis was observed in 16% and 31% had severe
fibrosis with bridging fibrosis. In detail, 77% of biopsies had a portal
fibrosis score of 2 or more, 39% a sinusoidal fibrosis score of 2 or more
and all showed sinusoidal dilatation.
Conclusions: Fontan patients are at risk of developing severe liver
fibrosis, even when asymptomatic. Assessment by solely noninvasive modalities may both under- and overestimate the
incidence of fibrosis. This could be the consequence of the
omnipresence of sinusoidal dilatation. However, histological confirmation of any degree of liver fibrosis is observed in all patients.
For generalizability of the current findings, Fontan patients should
be prospectively assessed with multimodality assessment in larger
cohorts.
FRI-021
Short-term metabolic alterations following liver transplantation
I. Košuta1, M.V. Lovrenčic2́ , A. Mrzljak1,3. 1Department of
Gastroenterology; 2University hospital Merkur; 3School of Medicine,
University of Zagreb, Zagreb, Croatia
E-mail: ivakosuta@gmail.com
Background and Aims: Liver cirrhosis is associated with multiple
metabolic disturbances affecting carbohydrate, lipid and protein
metabolism. Depletion of glycogen deposits necessitates active
gluconeogenesis, thus contributing to enhanced lipolysis and
protein catabolism; loss of liver parenchyma leads to the development of an insulin resistant state via reduced insulin clearance.
Aberrant accumulation of adipose tissue hormones, including
adiponectin (ADN) and leptin (LPN), is also documented, possibly
contributing to insulin resistance (IR). Liver transplantation (LT)
provides amelioration of the aforementioned disturbances, however
with the onset of immunosuppressant related complicationsdevelopment of metabolic syndrome or its components.
The aims of this research were:
•
•

to explore dynamics of metabolic changes, including ADN and
LPN, in the early post-LT period
to determine factors associated with IR peritransplant.

Methods: A total of 68 consecutive adults (mean age 55.9 ± 8.66 yrs,
66.2% male) undergoing LT in University Hospital “Merkur” were
included. The major causes of liver disease were alcohol in 48,5% and
HCV in 25% of cases. Patients with overt diabetes prior to
transplantation were excluded. Clinical and laboratory variables
were evaluated at 3 time points- prior to LT, 3- and 6-months
postoperatively. IR was assessed by Homeostasis Model Assessment 2
(HOMA-2) model and ADN and LPN concentrations were determined
by validated enzyme-immunoassay methods.
Results: Significant metabolic changes were observed following LT,
with an increase of FBG, HbA1c, insulin sensitivity, triglyceride and
cholesterol levels ( p = 0,190; p = 0,000; p = 0,000; p = 0,000; p = 0,000),
while a decrease of β cell function, IR, LPN and ADN was noted ( p =
0,000; p = 0,001; p = 0,017; p = 0,000). No significant metabolic
changes were observed between the 3 and 6 month timepoints. IR
was related to LPN levels in the pre-transplant setting, and to LPN,
FBG and calcineurin inhibitor type in the posttransplant setting, and
showed no relation to gender, creatinine, HCV, ADN and BMI.
Conclusions: LT elicited a reduction of IR with probably consequent
alleviation of beta-cell function and insulin levels. Levels of ADN and
LPN also decreased, possibly reflecting re-establishment of adipocytokine homeostasis afflicted by end stage liver disease. Studies on
larger number of transplanted patients with longer follow up are
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needed to further elucidate the complex interplay of disease- and
treatment related factors on metabolic alterations.
FRI-022
NACSELD acute-on-chronic liver failure (NACSELD-ACLF) predicts
30-day mortality in admitted cirrhotic patients
J.G. O’leary1, K.R. Reddy2, P. Tanson3, P.S. Kamath4, F. Wong5,
G. Garcia-Tsao6, J. Lai7, S. Biggins8, M.B. Fallon9, R. Subramanian10,
P. Thuluvath11, B. Maliakkal12, L. Thacker13, J.S. Bajaj13 and NACSELD.
1
Simmons Transplant Institute, Baylor University Medical Center, Dallas;
2
Internal Medicine, University of Pennsylvania, Philadelphia, United
States; 3Internal Medicine, University of Alberta, Alberta, Canada;
4
Internal Medicine, Mayo Clinic, Rochester, United States; 5Internal
Medicine, University of Toronto, Toronto, Canada; 6Internal Medicine,
Yale University, New Haven; 7Internal Medicine, UCSF, San Francisco;
8
Internal Medicine, University of Colorado, Denver; 9Internal Medicine,
University of Texas, Houston; 10Internal Medicine, Emory University,
Atlanta; 11Internal Medicine, Mercy Medical Center, Baltimore;
12
Internal Medicine, University of Rochester, Rochester; 13Internal
Medicine, Virginia Commonwealth University and McGuire VA Medical
Center, Richmond, United States
E-mail: dr_jackieo@yahoo.com
Background and Aims: NACSELD (North American Consortium for
the Study of End-Stage Liver Disease) acute-on-chronic liver failure
(NACSELD-ACLF), defined as ≥2 extra-hepatic organ failures, has
previously been proposed as a simple bedside tool to assess risk of
mortality in admitted infected cirrhotic patients. Aim: We validated
NACSELD-ACLF’s ability to predict 30-day mortality (defined as inhospital death or discharge to hospice) in a separate multicenter
prospectively enrolled cohort of both infected and uninfected
admitted cirrhotic patients.
Methods: We utilized the NACSELD database of 16 tertiary care
hepatology centers that prospectively enroll admitted cirrhotic
patients (N = 2,675). For this validation the cohort was randomly
split 60%/40% into training (N = 1,605) and testing (N = 1,070) groups.
Organ failures assessed were: (1) shock, (2) hepatic encephalopathy
(grade III/IV; HE), (3) renal (need for dialysis), and (4) respiratory
(mechanical ventilation).
Results: Admitted cirrhotic patients were most commonly Caucasian
(79%) men (62%) with a mean age of 57 and alcohol-induced cirrhosis
(45%). 1,079 patients in total had an infection during hospitalization.
Because of random splitting of the cohort no demographic differences were present between the 2 groups. Overall the mean MELD
was 19, serum creatinine was 1.43, serum albumin was 2.8, and
median Child score was 10. Multivariable modeling revealed
NACSELD-ACLF as the strongest predictor of mortality after controlling for admission age, WBC, serum albumin, MELD score, and
infection status (Figure). The training set AUC was 0.8073 and the
testing set AUC improved to 0.8433.

Conclusions: Although infection status remains an important
predictor of death, NACSELD-ACLF was independently validated in a
separate large multinational prospective cohort as a simple reliable
bed-side tool to predictor 30-day mortality in both infected and
uninfected admitted cirrhotic patients.
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FRI-023
When to refer end-stage liver disease patients to palliative care: a
survey of practicing liver and palliative care clinicians
J.P. Esteban1, L. Rein2, A. Szabo2, K. Saeian1, S. Marks3. 1Division of
Gastroenterology and Hepatology; 2Division of Biostatistics, Institute for
Health and Society; 3Section of Palliative Care, Division of Hematology
and Oncology, Medical College of Wisconsin, Milwaukee, United States
E-mail: jesteban@mcw.edu
Background and Aims: Despite evidence that specialty palliative
care (PC) consultation can improve quality of care and health care
utilization for seriously ill patients, patients with end-stage liver
disease (ESLD) are frequently referred late, if at all, to PC specialists. A
possible reason for low PC referral rates is a lack of consensus
regarding appropriate indications for referral. The study aimed to
look into prevalent opinions of practicing liver and PC clinicians on
acceptable reasons for referring and not referring ESLD patients to PC.
Methods: Active members of American Association for the Study of
Liver Diseases (AASLD) and American Academy of Hospice and
Palliative Medicine (AAHPM) were invited via e-mail to participate
voluntarily in a 56-item web-based survey. Several possible PC roles,
indications for PC referral, and reasons for PC non-referral were
shown to respondents, who were then asked to rate their respective
agreement or comfort level using a 5-point Likert scale. Members of
both organizations received identical surveys modified only to reflect
specific clinician’s role.
Results: A total of 311 AASLD and 379 AAHPM (6.2% and 8.1%
response rates, respectively) members completed the survey.
Attending physicians made up 75.5% and 85.2% of AASLD and
AAHPM respondents, respectively. Seventy percent of AASLD and
>95% of AAHPM respondents were based in US or Canada. Wave
analysis suggested that AAHPM non-respondents were more likely to
be trainees or based in US or Canada. For AASLD members, acceptable
indications for PC referral were transplant-ineligible decompensated
cirrhosis and hepatocellular cancer (HCC), expected life expectancy
<1 year, and Child-Pugh C, while reasonable situations to defer
referral included mild disease, non-imminent death, transplant
candidacy, absence of specific addressable PC needs, and concerns
about demotivating a transplant candidate. AAHPM responders were
significantly more likely to describe all cases of decompensated
cirrhosis and HCC, regardless of transplant eligibility, as appropriate
indications for PC referral.

FRI-024
An Innovative app focused on patients and caregivers significantly
decreases avoidable and HE-related readmissions in cirrhotic
patients
D. Ganapathy1, J. Lachar1, C. Acharya1, M. White1, R.K. Sterling1,
S. Matherly1, P. Puri1, R.T. Stravitz1, M.S. Siddiqui1, A.J. Sanyal1, H. Lee1,
V. Luketic1, K. Patidar1, C. Ignudo2, S. Bommidi2, J.S. Bajaj1. 1Virginia
Commonwealth university, Richmond; 2CITI Corporation, Falls Church,
United States
E-mail: jasmohan@hotmail.com
Background and Aims: Cirrhotic patients have a high rate of
avoidable readmissions, which could be potentially preventable by
greater communication. PatientBuddy in an innovative App developed to reduce readmissions by enhancing communication. Aim: To
determine if the use of PatientBuddy can prevent avoidable readmissions in cirrhosis compared to a historical cohort.
Methods: PatientBuddy was adapted for cirrhosis with 3 foci; hepatic
encephalopathy (HE), ascites & falls. It includes medicine adherence,
orientation questions, weights & Na monitoring. Inpt cirrhotics &
caregivers were trained on PatientBuddy & given iPhones that directly
linked with the App loaded onto case manager devices. In addition to
daily communications, the dyads were followed at day 7,14,21 & 30.
Pts without caregivers, discharged to hospice/facilities & active
drinkers were excluded. Readmissions within 30 days were recorded.
Readmission reasons were adjudicated by a hepatologist not
participating as avoidable or not. These were compared to a cohort
of inpatient cirrhotics enrolled with their caregivers 1 year prior
whose readmissions were studied without Patient Buddy.
Results: PatientBuddy cohort: 57 subjects were considered; 9 did not
have caregivers, 12 refused, 8 were discharged to hospice/facilities.
40 pts/caregiver dyads were included (Age 58 ± 9, MELD 20 ± 5, 70%
prior HE, 90% ascites). Four dyads withdrew within 1 wk due to the
complexity. Of the remainder 15 (37.5%) were readmitted in 30 days
(5 infections, 3 anasarca, 2 GI bleeding, 2 chest pain, 1 anemia, 1
opioid overdose & 1 jaundice post-TIPS). Of these 3 (7.5%) were
considered avoidable; 2 had ascites that could have receoved an outpt
tap & 1 had opioid overdose on drugs given by outside MD. None were
readmitted for HE. Historical cohort: 73 cirrhotic pts/caregivers were
enrolled with similar disease severity as PatientBuddy (Age 57 ± 7,
MELD 18 ± 10, 66% prior HE, 88% ascites, all p >0.05). 34 (46%) had a
30-day readmission (HE 17, ascites 7, infection 5, GI bleeding 3, others
2). Of these 18 (25%) were considered avoidable (12 HEs due to nonadherence, 6 ascites that could have received outpatient taps). While
the total was similar, avoidable & HE-related readmissions were
significantly lower in the PatientBuddy cohort (Figure).

Conclusions: While many PC clinicians found all cases of decompensated ESLD and HCC as appropriate for PC referral, liver clinicians
were more likely to restrict PC referrals to transplant-ineligible ESLD
patients. Potential demotivation of a transplant candidate and a
perception that the disease is mild and death non-imminent were
considered by liver clinicians as reasonable justifications for not
referring an ESLD patient to PC.
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Conclusions: PatientBuddy use focused on patients and caregivers,
which promotes active feedback, significantly reduces avoidable and
HE-related 30-day readmissions in cirrhotic patients.
FRI-025
Albumin use and acute kidney injury in a large real-world analysis
of cirrhotic inpatients
J.S.S. Bajaj1, J. O’leary2, F. Wong3, G. Garcia-Tsao4, P. Tandon5,
S. Biggins6, P.S. Kamath7, J. Lai8, M. Fallon9, R. Subramanian10,
B. Maliakkal11, P. Thuluvath12, H. Vargas13, L. Thacker1, R. Reddy14 and
NorthAmerican Consortium for the Study of End-Stage Liver Disease.
1
Virginia Commonwealt university, Richmond; 2Baylor University
Medical Center, Dallas, United States; 3University of Toronto, Toronto,
Canada; 4Yale University Medical Center, New Haven, United States;
5
University of Alberta, Edmonton, Canada; 6University of Colorado,
Denver; 7Mayo Clinic, Rochester; 8University of California, San Francisco;
9
University of Texas, Houston; 10Emory University, Atlanta; 11University
of Rochester, Rochester; 12Mercy Medical Center, Baltimore; 13Mayo
Clinic, Scottsdale; 14University of Pennsylvania, Philadelphia, United
States
E-mail: jasmohan@hotmail.com
Background and Aims: There are selected evidence-based indications for iv albumin use but it is often used for other indications in
inpatient cirrhotics. The pattern of albumin use in cirrhotics is
important from a quality-assurance perspective and a multi-center
perspective is required.
Aim: Define the impact of IV Albumin use and its impact on AKI
progression outcomes in a large, multi-center cohort.
Methods: NACSELD (North American Consortium for End-Stage
Liver Disease) is a 16-center prospective database that includes
cirrhotics hospitalized for non-elective reasons. Data collected
pertain to reason for admission, cirrhosis severity, details of inpatient
stay and specifically AKI. Data regarding albumin dosage, reasons for
albumin use and adverse effects were collected. Outcomes of
cirrhotics given/not given albumin (Alb) were compared related to
AKI occurrence, and course [transient (returned to baseline),
progressive (changing to a higher stage or renal replacement
therapy) and persistent (no improvement)]. Within the albumin
use group, evidence-based indications (AKI, SBP, paracentesis) were
compared to others.
Table 1:
No Albumin
Use (n = 1073)
Age
ETOH etiology
Infection on/during
admission
Diabetes
Prior Ascites
Hyponatremia history
Admission MAP
Admission heart rate
Admission Albumin
Admission creatinine
Peak creatinine
Admission MELD score
ACLF during admission
AKI during admission
AKI Stage at presentation
Stage 1 (n = 824)
Stage 2/3 (n = 133)
AKI Course
Progressive
Persistent
Transient

Albumin Use
(n = 1378)

p-value

57.6 (11.4)
44%
20%

56.9 (10.4)
45%
32%

0.03
0.77
<0.0001

34%
57%
35%
88.0 (14.7)
84.7 (16.4)
2.9 (0.7)
1.2 (1.4)
1.3 (1.1)
16.5 (6.6)
3%
18% (n = 192)

35%
80%
51%
84.2 (14.7)
86.1 (17.3)
2.8 (0.7)
1.7 (1.2)
2.3 (1.6)
21.7 (7.7)
12%
60% (n = 810)

0.81
<0.0001
<0.0001
<0.0001
0.04
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

93% (n = 164)
7% (n = 13)

85% (n = 660)
15% (n = 120)

0.01

13%
34%
53%

20%
32%
49%

0.16

during admission. No significant demographic differences were seen
between groups (table). However Alb had a higher cirrhosis severity,
proportion renal dysfunction, rate of ACLF (defined as ≥2 extrahepatic organ failures), infections and worse hemodynamic status
compared to the no-Alb group.
Albumin use: The majority (63%) was for evidence based indications
(AKI 45%, paracentesis 10% & 13% SBP). Remaining 37% was for
hyponatremia (18%), non-SBP infection (6%) & anasarca (13%). This
resulted in AKI resolution in 30%, reduced anasarca in 18%, improved
Na in 10% & allowed paracentesis in 29% of pts. 7% had adverse events
(5% fluid overload & 2% pulmonary edema).
Renal outcomes: Even though admission and peak creatinine values
were significantly higher, which translated into a higher proportion
of stage 2/3 AKI at presentation in the Alb group, the Alb group had a
similar proportion with progressive, transient and persistent AKI
compared to the no-Alb group (Table).
Conclusions: Despite patients receiving albumin having a higher rate
of infections, MELD score and AKI severity, the ultimate course of AKI
was similar in inpatient cirrhotics with the use of IV albumin
compared to those who did not receive albumin in the real-world
multi-center study.
FRI-026
Oral glutamine challenge predicts risk and defines hepatic
encephalopathy types
J. Ampuero1,2,3,4, A.G. Gómez1,2,3, M. Del Mar Viloria5, I. Camacho5,
A. Moro5, M. Romero-Gomez1,2,3,4. 1Intercentre Unit of Digestive
Diseases, Virgen del Rocio - Virgen Macarena University Hospitals;
2
Instituto de Biomedicina de Sevilla; 3CIBERehd; 4University of Sevilla;
5
Biochemistry Unit, Valme University Hospital, Sevilla, Spain
E-mail: javi.ampuero@gmail.com
Background and Aims: Two types of overt Hepatic encephalopathy
(oHE) have been described according to the relevance of liver
dysfunction or porto-systemic shunts in the patho-physiology of
this entity (white and yellow HE; Cordoba et al., 2014). We aimed to
evaluate the usefulness of oral glutamine challenge (OGC) in the
prediction of oHE and defining HE types.
Methods: Two-hundred and ninety-seven cirrhotic patients underwent OGC (intake of 10 g of glutamine measuring baseline and 1 hour
after intake ammonia levels). Baseline ammonia, 60 min ammonia
and delta ammonia were calculated. ROC analysis confirmed
ammonia ≥78 mcg/dL and delta ≥33 mcg/dL as a threshold to
define altered ammonia metabolism. Patients were censored at
oHE, OLT, exitus or at six years of follow-up.
Results: HE was detected in 30.6% (91/297), OLT in 13.5% (40/297) and
30% (89/297) died. Baseline ammonia metabolism (≥78 mcg/dL) was
altered in 40.7% (120/295); altered delta ammonia (≥33 mcg/dL) in
60% (173/289) and both in 31% (92/297). HE was related to baseline
ammonia alteration (40% (48/120) vs. 25% (43/175); logRank 19.462,
p = 0.0001), and raised delta ammonia (39% (68/173) vs. 17%; logRank
28.862, p = 0.0001). Patients with both altered baseline and delta
ammonia showed more often oHE (42%; 39/92) vs. just one altered
(33%; 35/106) or both normal (15%; 14/91) (logRank 36.272; p =
0.0001) (Fig). Multivariate analysis showed altered ammonia metabolism [HR 1.82 (CI95% 1.24–2.66); p = 0.002], age and albumin as
independent variables associated to oHE. Patients with nonammonia-metabolism-related HE showed better liver function and
impaired insulin resistance in comparison with patients that
developed HE related to altered baseline or delta ammonia: MELD
14 vs. 11 vs. 9, p = 0.001; Bt 2.7 vs. 1.6 vs. 1.5, p = 0.008, insulin 11 vs. 14
vs. 21, p = 0.05, albumin 3.3 vs. 3.7 vs. 3.9, p = 0.011).

Results: 2,451 cirrhotics (61% men, MELD 19, 45% alcohol) were
included. 1,073 subjects received a mean of 316 ± 430 gm of albumin
S378

Journal of Hepatology 2017 vol. 66 | S333–S542

POSTER PRESENTATIONS
clinical course (ACLF II-III at final assessment: 47% vs. 26%; p < 0.001)
and lower 90-d transplant-free survival (49% vs. 72.5%; p < 0.001) was
observed in patients with ACLF and infection (figure). Bacterial
infections were identified as independent predictors of mortality in
patients with ACLF 1 and 2. Most patients with ACLF 3 (91%) had
infection at diagnosis or during follow-up. Fungal infections were
observed in 2% of patients with ACLF and in none with AD and
occurred mainly within the 4 weeks follow-up.

Conclusions: Oral glutamine challenge allowed us to identify
patients at risk of overt hepatic encephalopathy. Moreover, OGC
confirms two types of HE depending on the balance between liver
dysfunction and systemic inflammation. Patients that developed HE
without ammonia metabolism alteration showed more often
inflammation and insulin resistance. This tool could be useful in the
therapeutic decision-making in HE.
FRI-027
Bacterial and fungal infections in acute-on-chronic liver failure:
prevalence, characteristics and impact on prognosis
J. Fernandez1, J. Acevedo2, R. Wiest3, T. Gustot4, A. Amoros5,
J. Martínez6, F. Saliba7, R. Jalan8, T. Welzel9, M. Pavesi5, P. Gines1,
V. Arroyo5 and CLIF Consortium (EF CLIF). 1Liver Unit, Hospital Clinic,
University of Barcelona, Barcelona, Spain; 2South West Liver Unit,
Derriford Hospital, Plymouth, United Kingdom; 3Department of
Medicine and Surgery, Inselspital, University of Bern, Bern, Switzerland;
4
Liver Transplant Unit, Erasme Hospital, Brussels, Belgium; 5CLIF
Consortium (EF CLIF), Barcelona; 6Department of Gastroenterology and
Hepatology, Hospital Ramon y Cajal, Madrid; 7Centre Hépato-Biliaire,
Hôpital Paul Brousse, Paris, Spain; 8Division of Medicine, ILDH,
University College London Medical School, London, United Kingdom;
9
JW Goethe University, Frankfurt, Germany
E-mail: JFDEZ@clinic.ub.es
Background and Aims: Bacterial infections are frequently observed
in patients with decompensated cirrhosis with or without ACLF. The
aims of the study were to assess: (1) The prevalence of bacterial
infections as precipitating event (infections present at ACLF diagnosis) and as complication of the syndrome (those detected after
diagnosis). Results were compared to those observed in patients with
acute decompensation (AD) without ACLF; (2) The characteristics of
bacterial infections in ACLF and AD; (3) The prevalence of fungal
infections in ACLF and AD; (4) The overall impact of bacterial infection
on clinical course and prognosis in ACLF.
Methods: The study was performed in 642 patients with decompensated cirrhosis included in the Canonic Study: 235 with acute
decompensation (AD) and 407 with ACLF.
Results: Prevalence of bacterial infections at ACLF or AD diagnosis
(37% vs. 25%, p < 0.001) and after diagnosis (4 weeks follow-up: 52%
vs. 18%, p < 0.001) was significantly higher in patients with ACLF. The
frequency of SBP, pneumonia, sepsis, nosocomial infections and
infections caused by multiresistant organisms in both study periods
was also significantly higher in patients with ACLF, indicating a
greater severity of infections in these patients. Comparing patients
with ACLF and infection with those with ACLF without infection, a
significantly higher grade of systemic inflammation, more severe

Conclusions: Severe bacterial infections precipitating ACLF or
developing as a complication of the syndrome are extremely frequent
(66%). They are associated with more severe systemic inflammation,
poorer clinical course and higher mortality. The prevalence of
infections is especially high after the diagnosis of ACLF, suggesting
that patients with ACLF may benefit from prophylactic strategies.
FRI-028
The Quick SOFA, a simple bedside score, identifies hospitalized
cirrhotic patients with poor outcomes
J.-P. Cervoni1, D. Weil1, C. Bureau2, F. Oberti3, R. Anty4, A. Louvet5,
A. Plessier6, M. Rudler7, A. Heurgué-Berlot8, I. Rosa9, N. Talbodec10,
T. DAO11, V. Ozenne12, E. Muel1, C. Richou1, C. Vanlemmens1, G. Piton13,
P. Saas14, V.D. Martino1, T. Thévenot1. 1Service d’hépatologie, hôpital
Minjoz, Besançon; 2Service d’hépato-gastroentérologie, hôpital Purpan,
Toulouse; 3Service d” d’hépato-gastroentérologie, hôpital d’Angers,
Angers; 4Inserm U1065, Digestive Center, University Hospital, Nice;
5
Service des maladies de l’appareil digestif, CHRU de Lille, Lille; 6Inserm
U773, Service d’hépatologie, hôpital Beaujon, Clichy; 7Service d’hépatogastroentérologie, hôpital Pitié-Salpétrier̀ e, Paris; 8Service d’hépatogastroentérologie, hôpital Robert Debré, Reims; 9Service d’hépatogastroentérologie, CHI de Créteil, Créteil; 10Service d’hépatogastroentérologie, Centre hospitalier, Tourcoing; 11Inserm U1075, Service
d’hépato-gastroentérologie, hôpital de Caen, Caen; 12Service d’hépatogastroentérologie , hôpital Lariboisier̀ e, Paris; 13Service de réanimation
médicale, hôpital Minjoz; 14Inserm U1098, Etablissement Français du
Sang Bourgogne Franche-Comté, Besançon, France
E-mail: jpcervoni@chu-besancon.fr
Background and Aims: In adult patients with suspected infection,
the quick SOFA (qSOFA), a score combining three simple clinical
parameters, has been recently shown to predict poor outcomes
(Singer M, et al. JAMA 2016). The aim of this work was to evaluate its
relevance for cirrhotic patients.
Methods: We performed a post-hoc analysis of the 397 hospitalized
cirrhotics without hepatocellular carcinoma, previously included in
three well-designed French prospective cohorts (ALBCIRINF, CRP and
MicroCir). A high qSOFA (qSOFA ≥ 2, 1 point per item) was defined by
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two of the following criteria: respiratory rate ≥22/min, altered
mentation, or systolic blood pressure ≤100 mmHg; qSOFA was
measured on admission. Uni- and multivariate Cox analyses were
performed to predict 90-day mortality.
Results: Characteristics of 397 patients were: 282 males (71.0%),
median age 57 yrs, median MELD 21 [IQR:15–25], alcoholic liver
disease (90.9%), infection (57.4%; urinary 22.1%, pneumonia 20.9%,
bacteraemia 17.1%), SIRS (46.2%), qSOFA ≥ 2 (17.0%) and use of betablockers (52.4%). In the whole population, mortality (n = 75, 18.9%)
was associated with qSOFA ≥ 2 (HR = 3.81; 95%CI:2.31–6.29, p <
0.0001), high MELD score (HR = 1.10; 95%CI:1.07–1.14, p < 0.0001),
SIRS (HR = 3.29; 95%CI:1.87–5.76, p < 0.0001), pneumonia (HR = 2.73;
95%CI:1.59–4.66, p = 0.0002), hyperleukocytosis (HR = 1.03; 95%
CI:1.01–1.04, p = 0.0004), hyponatremia (HR = 1.06; 95%CI:1.03–1.09,
p = 0.001), nonuse of beta-blockers (HR = 1.78; 95%CI:1.12–2.85, p =
0.015). By multivariate analyses, mortality was associated with high
MELD (HR = 1.12; 95%CI:1.08–1.17, p < 0.0001), qSOFA ≥ 2 (HR = 2.44;
95%CI:1.33–4.46, p = 0.0036), pneumonia (HR = 2.37; 95%CI:1.32–
4.26, p = 0.0037), nonuse of beta-blockers (HR = 1.78; 95%CI:1.12–
2.85, p = 0.015), hyperleukocytosis (HR = 1.02; 95%CI:1.00–1.04, p =
0.048), and hyponatremia (HR = 1.05; 95%CI:1.01–1.11, p = 0.049).
AUROCs for the prediction of death using MELD, qSOFA, qSOFA +
MELD and the full model were respectively 0.752, 0.624, 0.784 and
0.836 ( p < 0.0001 vs qSOFA; p = 0.018 vs MELD; p = 0.027 vs qSOFA +
MELD). Survival rates were lower when qSOFA ≥ 2 in both noninfected and infected patients respectively 46% vs 90.4% ( p < 0.0001)
and 60.7% vs 81% ( p = 0.0011).
Conclusions: qSOFA identifies cirrhotics, infected or not, who are
likely to die within 3 months, independently of the MELD. qSOFA
does not require laboratory tests and can be assessed quickly and
repeatedly. It could be used to prompt us to further investigate for
organ dysfunction, initiate appropriate therapy and/or to refer the
patient to ICU.
FRI-029
Risk of overestimation of renal function using estimated GFR in
patients with liver cirrhosis
J.-J. Yoo1, S.G. Kim1, Y.S. Kim1, B. Lee2. 1Internal Medicine; 2Biostatistical
Consulting Unit, Soon Chun Hyang University Bucheon Hospital,
Bucheon, Korea, South
E-mail: puby17@naver.com
Background and Aims: In the clinical context of the patients
with liver cirrhosis, accurate evaluation of the renal function is
potentially crucial. Serum creatinine (SCr) is widely used to estimate
glomerular fitration rate (GFR), but discrepancy between measured
GFR (mGFR) and estimated GFR (eGFR) in cirrhotic patients has
not been evaluated yet. In this study, we compared performance of
two common eGFR formula compared with mGFR, and evaluated
factors associated with overestimation of renal function in cirrhotic
patients.
Methods: This retrospective study included consecutive 458 patients
who were diagnosed as liver cirrhosis. 51Cr-EDTA was used for
assessing actual GFR and eGFR was calculated by two different
formulas; (i) Modification of Diet and Renal Disease equation
(MDRD), (ii) CKD-EPI cystatin C equation. eGFR increase by more
than 10% of mGFR in each patient was defined as overestimation of
GFR. Sarcopenia was defined as an L3 skeletal muscle index of
≤38.5 cm2/m2 for women and ≤52.4 cm2/m2 for men using computed tomography. Logistic regression was used to evaluate factors
associated with overestimation of renal function.
Results: Mean age of the patients was 53.6 ± 11.5 years and 76.6%
were male. Mean SCr was 1.1 ± 0.9 mg/dL, and the mean eGFR was
81.8 ± 25.8 mL/min by MDRD and 87.3 ± 29.9 mL/min by cystatin
C. The mean mGFR was 76.0 ± 26.6 mL/min, which was significantly
lower than eGFR. Cystatin C-eGFR showed better correlation and
performance with mGFR compared with MDRD-eGFR (R 0.58 vs. R
0.48). MDRD-eGFR overestimated mGFR among 47% of the patients
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with liver cirrhosis. A multivariate analysis showed that male gender
(hazard ratio [HR] 1.63, 95% confidence interval [CI] 1.03–2.56; P =
0.04) and Child-Pugh class (HR 3.3, 95% CI 1.89–5.80; P < 0.001) were
independent risk factors associated with overestimation of renal
function, but not associated with sarcopenia (HR 1.1, 95% CI 0.56–
2.36; P = 0.09).
Conclusions: In patients with cirrhosis, overestimation of the GFR is
common using SCr and creatinine clearance. Isotopic measurement of
GFR or eGFR by cystatin C rather than SCr can be more useful when
greater accuracy is required, especially in patients with impaired liver
function or male gender.
FRI-030
The comparison of long-term survival in cirrhotic patients with
significant ascites and esophageal varices according to the
treatment modality between endoscopic variceal ligation and
non-selective beta-blockers
J.-J. Yoo1, S.G. Kim1, Y.S. Kim1, B. Lee2. 1Internal Medicine; 2Biostatistical
Consulting Unit, Soon Chun Hyang University Bucheon Hospital,
Bucheon, Korea, South
E-mail: puby17@naver.com
Background and Aims: Non-selective beta-blocker (NSBB) use has
been established in the primary and secondary prevention of
esophageal variceal hemorrhage. However, the use of beta-blockers
in cirrhotic patients with ascites is still under debate. In this study,
we compared overall survival (OS) in cirrhotic patients with
ascites (≥grade 2) and esophageal varices according to their
treatment strategies between endoscopic band ligation (EBL) and
NSBB.
Methods: This retrospective study included consecutive 269 patients
who were diagnosed as liver cirrhosis complicated with esophageal
varices and ascites (≥grade 2) in a tertiary single center in Korea.
Patients were divided into 3 groups which were EBL only, NSBB, nontreatment group. A Cox-proportional hazard analysis was performed
to compare overall survival between the groups.
Results: The mean age was 53.8 ± 10.9 years, and median follow-up
duration was 37.7 months (IQR, 12.4–65.2). Overall survival was
significantly shorter in the NSBB group followed by non-treatment
group and EBL only group (median, 47.5 vs. 61.1 vs. 77.0 months; P =
0.003). A multivariate analysis showed that the use of NSBB were an
independent poor prognostic factor for shorter overall survival
(adjusted hazard ratio, 1.98; 95% confidence interval, 1.31–2.98; P <
0.001) after adjusted by Child-Pugh class.
Conclusions: The use of NSBB worsens the prognosis of cirrhotic
patients with significant ascites. These results suggest that EBL is a
more appropriate treatment option of esophageal varices when
complicated with ascites (≥grade 2).
FRI-031
Performance of upper gastrointestinal bleeding risk assessment
scores in variceal bleeding: a prospective international
multicenter study
J.H. Ngu1, S.B. Laursen2, Y.K. Chin1, L. Laine3, H.R. Dalton4, I.A. Murray4,
M. Schultz5, N.V. Nadkarni6, A.J. Stanley7. 1Department of
Gastroenterology and Hepatology, Singapore General Hospital,
Singapore, Singapore; 2Department of Medical Gastroenterology, Odense
University Hospital, Odense, Denmark; 3Section of Digestive Diseases,
Yale School of Medicine, Connecticut, United States; 4Gastrointestinal
Unit, Royal Cornwall Hospital, Cornwall, United Kingdom; 5Department
of Medicine, University of Otago, Dunedin, New Zealand; 6Centre for
Quantitative Medicine, Duke-NUS, Singapore, Singapore; 7Department
of Gastroenterology, Glasgow Royal Infirmary, Glasgow, United Kingdom
E-mail: jeffngu@live.com
Background and Aims: Several risk assessment scores have been
developed to stratify patients with upper gastrointestinal bleeding
(UGIB). While they perform well in non-variceal bleeding, their
discriminatory ability to predict outcomes in variceal bleeding
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remains uncertain. Variceal bleeding is a serious cause of UGIB that
can be difficult to differentiate from non-variceal bleeding at
presentation. We performed a prospective, international multicenter
study to compare the performance of five scoring systems in
predicting clinical endpoints in variceal bleeders and to assess their
sensitivities in correctly identifying variceal bleeders as high risk.
Methods: Consecutive patients with UGIB presenting to six large
hospitals in Europe, North America, Asia and Oceania were
prospectively included over a 12-month period. Glasgow Blatchford
score (GBS), admission Rockall score (ARS), full Rockall score (FRS),
AIMS65 and PNED were calculated for each patient. Low risk was
defined using published thresholds such as GBS ≤ 1, ARS ≤ 1, FRS ≤ 2,
AIMS65 ≤ 1 and PNED ≤ 4.
Results: A total of 3,012 patients were included, of which 153 patients
had variceal bleeding. Table 1 summarizes the comparisons between
variceal and non-variceal bleeders. GBS had a high discriminative
ability for predicting intervention (transfusion or hemostatic intervention) or death for non-variceal bleeders, but performed poorly on
variceal bleeders (AUROC = 0.87vs0.60; p < 0.001). There were no
significant differences in performance of the scores in predicting
mortality. The proportions of variceal bleeders misclassified as low
risk by GBS, ARS, FRS, AIMS65 and PNED were 1%, 18%, 19%, 56% and
42% respectively.
Conclusions: While GBS performs well in predicting composite
endpoints of intervention or death for non-variceal bleeders, its
performance in variceal bleeders is poor. Apart from GBS, UGIB risk
scores could misclassify a large proportion of variceal bleeders as low
risk.
Table 1: Comparison between variceal and non-variceal bleeders in
baseline characteristics and risk scores performances.
Variceal
Baseline characteristics
Total cases
153
Mean age
55
Gender (male)
113 (74%)
Mortality (30 days)
25 (16%)
Mean risk scores
GBS
9.5
ARS
3.2
FRS
4.3
AIMS65
1.3
PNED
5.5
AUROCs for intervention or death
GBS
0.60
ARS
0.68
FRS
0.60
AIMS65
0.68
PNED
0.71
AUROCs for mortality
GBS
0.64
ARS
0.66
FRS
0.67
AIMS65
0.77
PNED
0.80

Non
variceal

P value (variceal
vs non variceal)

2,859
63
1,637 (57%)
183 (6%)

<0.001
<0.001
<0.001

6.5
2.7
3.9
1
2.9

<0.001
0.001
0.003
<0.001
<0.001

0.87
0.68
0.70
0.68
0.68

0.001
0.99
0.13
0.99
0.62

0.62
0.73
0.73
0.77
0.75

0.82
0.30
0.41
0.94
0.42

FRI-032
Echocardiography in patients with cirrhosis does not predict the
clinical outcome after Transjugular Intrahepatic Portosystemic
Stent-Shunt (TIPSS)
M.J. Armstrong1, F. Gohar1, G. Baker1, P. Nightingale2, D. Greaves1,
A. Dhaliwal1, H. Mehrzad3, S. Olliff3, D. Schmidt1, R. Steeds4,
D. Tripathi1. 1Liver Transplant Unit; 2Statistics; 3Interventional
Radiology; 4Cardiology, Queen Elizabeth Hospital University Hospital
Birmingham, Birmingham, United Kingdom
E-mail: mattyarm2010@googlemail.com
Background and Aims: TIPSS is widely used to treat refractory ascites
and variceal haemorrhage. Cardiac dysfunction is frequently

observed in patients with cirrhosis. However, there remains a
paucity of data from routine clinical practice regarding the use of
echocardiography in the pre-assessment of TIPSS. Aim: To investigate
if echocardiography predicts outcomes post-TIPSS in patients with
cirrhosis.
Methods: Patients who underwent echocardiography and TIPSS at
the liver transplant center (Birmingham, UK) between 1999 and 2016
were included. All echocardiography measures [left ventricle (LV)
ejection fraction (EF); LV diastolic diameter (LVDD); LV systolic
diameter (LVSD); early maximal ventricular filling velocity/late filling
velocity (E/A) ratio, deceleration time (DT), diastolic dysfunction as
per ASE/BSE guidelines; regional wall abnormality) were independently reviewed/graded by a senior cardiologist (RS). Clinical predictors of 30-day, 90-day and overall transplant free-survival were
assessed.
Results: 117 patients with cirrhosis (median age 56 yrs; 54% alcohol;
CPB/C 71/14.5%) underwent TIPSS for ascites (n = 78) and variceal
haemorrhage (n = 39). Median MELD and UKELD was 12 (IQR 9–17)
and 53 (IQR 50–57), respectively. Median post-TIPSS portal pressure
gradient was 8 (IQR 6–10) mmHg. Post-TIPSS complications (<90
days) include arterial puncture (n−1), stent thrombosis (n = 4), de
novo encephalopathy (n = 16), cardiac failure (n = 1) and fulminant
liver failure (n = 2).
30-day, 90-day and overall transplant-free survival was 90% (n = 105),
80% (n = 93), and 31% (n = 36) over a median 663 (IQR 385–2,368)
days follow-up. MELD ( p < 0.001), UKELD ( p < 0.01) and CP Score ( p <
0.01) significantly predicted 30-day and overall transplant-free
survival. MELD had an AUROC 0.855 (95% CI 0.74–0.98) for 30-day
transplant free-survival.
6% (n = 7) of patients pre-TIPSS had a history of IHD and 34% (n = 40)
had 1 or more CVD risk factors. 50% (n = 59) had a normal
echocardiography, 33% (n = 39) had grade 1–3 LV diastolic dysfunction and 6% (n = 7) had LVEF < 55%. On univariate analysis none of the
pre = TIPSS echocardiography measures, including LVEF% ( p = 0.41),
LVDD ( p = 0.07), LVSD ( p = 0.98), pulmonary artery pressure ( p =
0.87), E/A ( p = 0.27), DT ( p = 0.57), regional wall abnormality ( p =
0.97) and grade 1–3 LV diastolic dysfunction ( p = 0.47), were related
to survival post-TIPSS.
Conclusions: Echocardiography in patients with cirrhosis does not
predict post-TIPSS survival. MELD score remains the best predictor of
early and late mortality post-TIPSS.
FRI-033
Acute hemodynamic response to beta-blockers: factors
influencing its outcome
J.I. Fortea1, A. Puente1, P. Ruiz1, M.T. Arias-Loste1, S. Alvarez1,
J. Cabezas1, A. Cuadrado1, S. Llerena1, A. Estébanez1, F. Casafont1,
E. Fabrega1, J. Crespo1. 1Digestive Diseases Department, Hospital
Universitario Marqués de Valdecilla. IDIVAL, Santander, Spain
E-mail: jifortea@gmail.com
Background and Aims: A few previous studies of variceal bleeding
(VB) have shown that the acute hemodynamic response to β-blockers
can be used to predict the long-term risk of both first bleeding and rebleeding. This study aimed to determine which factors could
influence its outcome.
Methods: We retrospectively reviewed the charts of all cirrhotic
patients referred for a baseline hemodynamic study before starting
primary or secondary prophylaxis of VB. Exclusion criteria were:
splanchnic venous thrombosis, basal hepatic venous pressure
gradient (HVPG) below 10 mmHg and liver transplantation. After
baseline measurements were made, propranolol was administered
intravenously (0.15 mg/kg) and measurements were repeated 20
minutes later. The hemodynamic response was defined as a decrease
below 12 mmHg in the HVPG and/or by 10% from baseline.
Epidemiological, clinical, pharmacological, biochemical and haemodynamic variables were registered in order to evaluate their influence
on the hemodynamic response.
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Results: 105 patients were included (mean age 56 years (SD 12.5),
male 82%). 85 patients (81%) had an indication for primary
prophylaxis and the remaining for secondary prophylaxis of VB.
Both groups were pooled together as they shared similar clinical and
hemodynamic disturbances. The most frequent etiology was alcohol
(63%). The median MELD score was 12 (IQR 9–14) and most patients
were Child-A (47%) or B (40%). The most frequent decompensation
was ascites (42%), followed by hepatic encephalopathy (14%). Risk
factors for cardiovascular disease were common: diabetes mellitus
(38%), HTA (31%), smoking (22%) and dyslipidemia (13%). Metformine
was the drug most commonly prescribed (18%), whereas statins (8%),
antiplatelet (7%) and anticoagulants (4%) were less frequent. The
median HVPG was 18.5 mmHg (IQR 16–22). 72 patients (68,6%)
achieved a hemodynamic response. In univariate analysis, the
variables associated with the latter were MELD score (OR 0.86 [0.8–
0.98]; p = 0.02), bilirubin (OR 0.78 [0.61–0.99]; p = 0.38), sodium (OR
1.21 [1.06–1.38]; p < 0.01), MAP (OR 1.05 [1–1.1]; p = 0.045) and age
(OR 1.05 [1.01–1.09]; p = 0.02). In multivariate analysis, however, the
only variable that remained significant was serum sodium (OR 1.23
[1.02–1.49]; p = 0.03).
Conclusions: The acute hemodynamic response to β-blockers seems
to be negatively influenced by younger age and variables related to
advanges stages of liver disease such as an elevated MELD score,
hyponatremia or lower mean arterial pressure.

significant correlation between CAC and CP score, MELD score or
HVPG. CAC was associated with a decrease in diastolic function
(r = −0.305, p = 0.026).
Conclusions: Patients with cirrhosis have more disseminated
coronary arteriosclerosis compared to the general population.
Especially, patients with alcohol-related cirrhosis have higher
burden of arteriosclerosis than those with non-alcohol-related
cirrhosis. No relations to established CVD risk factors were seen.

FRI-034
Patients with alcoholic-related cirrhosis have high burden of
coronary arteriosclerosis compared to non-alcohol-related
cirrhosis
K.V. Danielsen1, S. Wiese1, F. Bendtsen2, J.D. Hove3, S. Møller4.
1
Hvidovre Hospital, Gastro Unit, Medical Division; 2Hvidovre Hospital.
Gastro Unit, Medical division and University of Copenhagen; 3Dept. of
Cardiology, Hvidovre Hospital; 4Dept. Clinical Physiology and Nuclear
Medicine, Hvidovre Hospital, Hvidovre, Denmark
E-mail: kvdanielsen@gmail.com

Background and Aims: Medication nonadherence in decompensated cirrhosis is relatively common and contributes to between 22%
and 37% of 30-day readmissions. The aim of the present study was to
investigate medication nonadherence in a cohort of ambulatory
patients with decompensated cirrhosis and identify medication
beliefs, illness perceptions and other potential predictors of
nonadherence.
Methods: Adult patients with decompensated cirrhosis were invited
to participate when they attended for routine outpatient Hepatology
review. Self-reported medication adherence (Morisky Medication
Adherence Scale), beliefs surrounding medication necessity relative
to concerns (Beliefs about Medicines Questionnaire), perceptions of
illness and medicines (Brief Illness Perception Questionnaire), and
quality of life (Chronic Liver Disease Questionnaire) were examined.
Clinical data were obtained via patient history and review of medical
records. Least absolute shrinkage and selection operator and
stepwise backwards regression techniques were used to construct
the multivariable logistic regression model. Odds ratios (OR) and 95%
confidence interval (CI) were reported.
Results: One hundred patients completed the questionnaires. Sixtyfive percent were male, mean age was 58.4 ± 10.2 years and primary
disease aetiology was alcoholic liver disease in 48%, hepatitis C in 33%
and other (non-alcoholic fatty liver, autoimmune hepatitis, etc.) in
19%. Medication adherence was “high” in 42% of participants,
“medium” in 37%, and “low” in 21%. Stronger concerns relative to
necessity beliefs and increased shortness of breath were significantly
associated with “low” medication adherence after adjustment for
other factors in the model (Table 1).

Background and Aims: Coronary arteriosclerosis (CA) is a leading
cause of morbidity and mortality worldwide. However, reports on
prevalence of CA in cirrhosis are conflicting. Moreover, the pathophysiological mechanisms leading to CA in cirrhosis are still not fully
elucidated. In particular, the relation between excess alcohol
consumption and CA is controversial. It has been hypothesized, that
the etiology of cirrhosis is a substantial component in development of
CA. Calcium score (CAC) is a robust marker of the coronary
arteriosclerotic burden and also predicts risk of cardiovascular
disease (CVD) -related events. The purpose of this study was to
assess the burden of CA and cardiac dysfunction in patients with liver
cirrhosis of various etiologies.
Methods: Fifty-seven patients with cirrhosis and without CVD were
prospectively enrolled and underwent coronary CT angiography,
Doppler echocardiography, ECG, measurement of the hepatic venous
pressure gradient (HVPG) and registration of clinical and biochemical
characteristics. 65.4% of the patients were smoking. 12.5% had Child
Pugh (CP) A, 75.0% with B and 12.5% with CP C. 80% with alcoholic
related cirrhosis, 9.1% with cryptogenic, 5.5% with viral and 5.5% with
other etiologies.
Results: The overall cohort had a very high CAC score compared to age
and race-adjusted reference values with a median CAC of 328
(reference: 9) for men and of 136 (reference: 0) for women,
respectively. Patients with alcohol-related cirrhosis had a significant
higher median CAC (362) compared to non-alcoholic-related cirrhosis (CAC 46) ( p < 0,001). Smoking was more frequent in patients with
alcohol-related cirrhosis, but years of smoking ( p = 0.99) or smoking
(yes/no) ( p = 0.94) was not associated with CAC. Age was positive
correlated with CAC but not significant different between the two
groups. We did not find any other significant association between CAC
and well-known risk factors such as diabetes, hypertension, gender
and hypercholesterolemia. Furthermore, we did not find any
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FRI-036
Medication beliefs predict low medication adherence in people
with decompensated cirrhosis
K.L. Hayward1,2, P.C. Valery3, J.H. Martin4, A. Karmakar5, P.J. Patel5,6,
L.U. Horsfall5,6, K.M. Irvine5, K.A. Stuart6, C.J. Tallis6, P.L. Wright6,
D.D. Smith7, E.E. Powell5,6, W.N. Cottrell8. 1School of Medicine, The
University of Queensland; 2Pharmacy Department, Princess Alexandra
Hospital; 3Cancer and Chronic Disease Research Group, QIMR Berghofer
Medical Research Institute, Brisbane; 4School of Medicine and Public
Health, The University of Newcastle, Newcastle; 5The Centre for Liver
Disease Research, The University of Queensland; 6Department of
Gastroenterology and Hepatology, Princess Alexandra Hospital;
7
Statistics Unit, QIMR Berghofer Medical Research Institute; 8School of
Pharmacy, The University of Queensland, Brisbane, Australia
E-mail: kelly.hayward@uq.edu.au

Table 1: Associations with low medication adherence in decompensated cirrhosis, multivariable analysis
Adjusted OR

Age ≥60 years
Male Gender
Medication Beliefs: Necessity-Concerns
Score ≤5
Illness Perception: Treatment Control
Score ≤8
Illness Perception: Coherence Score ≤8
Quality of Life: Shorness of Breath
Score ≤3
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OR

95% CI

P-value

1.79
0.74
3.66

0.56–5.70
0.21–2.58
1.18–11.40

0.325
0.639
0.025

3.23

0.92–11.39

0.068

8.15
3.87

0.98–67.78
1.22–12.25

0.052
0.022
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Conclusions: The association between low medication adherence
and patients having strong concerns or doubting the necessity of
their medications should be explored further given the potential
clinical relevance.
FRI-037
The association between serum sodium and rate of hepatic
encephalopathy in cirrhosis patients with ascites
L. Bossen1, P. Ginès2, H. Vilstrup1, H. Watson3, P. Jepsen1,4. 1Department
of Hepatology and Gastroenterology, Aarhus University Hospital, Aarhus,
Denmark; 2Liver Unit, Hospital Clinic of Barcelona University of
Barcelona Institut d’Investigacions Biomediques August Pi y Sunyer
(IDIBAPS) Centro de Investigaciones Biomedicas en Red Hepatologia y
Digestiva (CIBEReHD), Barcelona, Spain; 3Infectious Diseases Unit,
Sanofi-Aventis R&D, Marcy l’Etoile, France; 4Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark
E-mail: larsbossen@clin.au.dk
Background and Aims: Presence of hyponatremia is associated with
development of hepatic encephalopathy (HE), but the dynamic
relationship between S-sodium and rate of HE is unknown. We
examined the association between S-sodium and changes in it, and
HE occurrence in a large dataset from three randomised trials of
satavaptan in cirrhosis patients with ascites.
Methods: During follow-up regular clinical examinations for HE and
repeated measures of S-sodium were performed. We used fractional
polynomials to estimate the association between S-sodium and the
hazard rate of HE. We used Cox regression to adjust for confounding
by patient gender, age, cirrhosis aetiology, MELD score, albumin, total
bilirubin, platelets, creatinine, hospitalization, use of lactulose,
previous HE, and diabetes. We also analysed the effect of current Ssodium and the effect of change in sodium since inclusion on the
hazard rate of HE.
Results: We included 1,116 patients of whom 302 developed HE.
Median S-sodium at inclusion was 137 (IQR, 134–139). The
association between S-sodium and the logarithm of the HE hazard
rate was linear over the range of measured S-sodium values (109–
168 mmol/L), so that the confounder-adjusted HE hazard rate
increased by 8% (adjusted HR = 1.08, 95% CI 1.06–1.10) for every
mmol/L decrease in S-sodium. Current S-sodium had a much stronger
effect on the HE rate than the change in S-sodium since inclusion.

Conclusions: The rate of HE development increased by 8% per mmol/
L decrease in serum sodium. Current S-sodium was more important
than the change in S-sodium since inclusion.
FRI-038
Presence of ACLF is the best predictor of mortality in patients with
decompensated chronic liver disease managed in a non-specialist
environment
L. Burke1, C. Lane1, Y. Gao-Du1, R. Driver1, L. Corless1. 1Hull and East
Yorkshire NHS Trust, Hull, United Kingdom
E-mail: l.burke@doctors.org.uk
Background and Aims: Acute on chronic liver failure (ACLF) is a
severe complication of decompensated chronic liver disease (DCLD)
characterized by organ failure and high short-term mortality. The
significance of ACLF was originally proven in a cohort of patients
across European liver units but the concept remains poorly
recognised in non-specialist areas, potentially impacting ability to
identify at-risk patients and modify treatment accordingly.
In our centre – typical of United Kingdom practice - people with DCLD
are admitted via a general medical admissions unit under the care of
acute physicians, gastroenterologists or hepatologists, and ChildPugh (CP) score may be the only prognostic tool used. We sought to
establish the relative value of ACLF in this context.
Methods: A retrospective cohort study was conducted of all DCLD
admissions from April 2014 – June 2015. Records were reviewed to
determine presence/absence of ACLF according to EASL-CLIF consortium definition alongside clinical parameters including CP, model for
end stage liver disease (MELD) score and presence of sepsis. Data
were analysed to identify statistically significant predictors of 30-day
and overall mortality
Results: 117 DCLD patients (median age 56 [30–88]) were included,
with alcohol the predominant aetiology (n = 79 [67%]). 45 patients
(38%) met ACLF criteria of any grade at presentation or during
admission. ACLF correlated with MELD, CP and sepsis (all p < 0.001),
but not age, aetiology or first presentation. 30-day mortality was
significantly greater in those with ACLF than without (71 vs 12% p <
0.001), and exceeded overall mortality in previously published series.
ACLF – but not MELD or sepsis – remained independently associated
with 30-day mortality after multivariate analysis (OR 8.2 95% CI 2.8–
24 p < 0.001). Overall median survival was significantly worse in ACLF
(18 vs 455 days; p < 0.001) (Fig 1), and Cox proportional hazards
analysis confirmed ACLF was the only parameter independently
associated with overall survival (HR 3.12 95% CI 1.4–6.9 p = 0.005).
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Conclusions: The study confirms that in a non-specialist area, ACLF is
the best predictor of mortality in DCLD. Poor awareness of ACLF by
non-specialists may have contributed to the high mortality observed
compared to previously published data. Presence/absence of ACLF
can be readily assessed on the ward and we propose that it becomes
the primary tool employed by all physicians to identify those at highrisk of short-term mortality and to prompt specialist input.
FRI-039
Maternal and pregnancy outcomes in women with cirrhosis:
room for optimizing care
A. Palatnik1, M. Rinella2. 1Obstetrics and Gynecology, Medical College of
Wisconsin, Milwaukee; 2Gastroenterology and Hepatology,
Northwestern University Feinberg School of Medicine, Chicago, United
States
E-mail: mrinella@nm.org
Background and Aims: Cirrhotic women are at increased risk of
complications during pregnancy. We sought to evaluate outcomes in
a contemporary cohort of cirrhotic women and describe management patterns in this high-risk group.
Methods: This is a retrospective cohort study of cirrhotic pregnant
women between 1/2005 and 9/2015 from a single tertiary care
center. Cases were compared to controls with 1:4 ratio, using
bivariable and multivariable analyses to determine whether cirrhosis
was independently associated with adverse obstetric outcomes.
Results: During the study period, 31 women with cirrhosis were
identified and compared to 124 controls. Mean age at the time of
cirrhosis diagnosis was 32.8 y and pregnancy occurred at mean age of
33.2 y. Most women were white (48.3%), followed by black (31.0%),
and 58.1% were nulliparous. The most frequent etiology of cirrhosis
was alcohol (29.0%), followed by PBC (22.7%) and AIH (12.9%).
Maternal fetal medicine specialists (MFM) managed the obstetric
care in 64.5%. Co-management with a hepatologist occurred in 67.7%.
Mean MELD score was 10.4. Upper endoscopy during pregnancy was
performed in 11 (35.5%) and was more likely to occur in women
managed by MFM (92.3% vs. 40.0%, P = 0.003) and co-managed with a
hepatologist (100.0% vs. 40.0%, p < 0.001). Ascites developed in 2
(6.5%) during pregnancy. The live-birth rate among women with
cirrhosis was 26/31 (83.9%), higher than previously reported.
However, the rates of most adverse pregnancy outcomes were
increased (Table 1). In multivariable analysis controlling for potential
confounders, prenatal diagnosis of cirrhosis remained independently
associated with preterm delivery and preeclampsia. Maternal death
occurred among 4 (12.9%) women, all in women not co-managed
with a hepatologist ( p = 0.005), with mean time from delivery to
death of 3.0 y (range 0.5–5.3).
Table 1:

Preterm delivery
PROM
Preeclampsia
Placental abruption
Small for gestational age
Fetal or neonatal demise

Cases
(n = 31)

Controls
(N = 124)

aOR*

95%CI

P

14 (45.2%)
5 (16.1%)
6 (19.4%)
3 (9.7%)
5 (16.1%)
5 (16.1%)

7 (5.7%)
4 (3.2%)
5 (4.0%)
0 (0.0%)
6 (4.8%)
0 (0.0%)

10.3
1.6
6.3
–
2.9
–

2.8–38.2
0.3–9.5
1.5–26.0
–
0.7–12.6
–

0.001
0.591
0.011
–
0.155
–

*Adjusted for race, chronic hypertension, presence of major fetal anomaly

Conclusions: Pregnancy in women with cirrhosis is still associated
with high risk for adverse obstetric outcomes and increased risk of
death or decompensation. Co-management by both MFM and
hepatology, when available is essential to minimize maternal and
fetal morbidity.
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FRI-040
Prospective study to evaluate the resolution of minimal hepatic
encephalopathy after antiviral treatment in patients with HCV
liver cirrhosis
M.H. Conde1, E. Llop1, C.F. Carrillo1, C. Perelló1, M.L. Gómez1,
J. De la Revilla1, J.L. Calleja1. 1H. Universitario Puerta de Hierro
Majadahonda, Madrid, Spain
E-mail: marta.hernandez.conde@gmail.com
Background and Aims: Minimal hepatic encephalopathy (MHE) is
the earliest stage of hepatic encephalopathy. Little is known about its
diagnosis value, but it is known its impact in prognosis.
To determine the prevalence of MHE in patients with liver cirrhosis
(LC) due to hepatitis C virus (HCV) infection and to evaluate the
impact of SVR on MHE
Methods: We performed a prospective study by MHE screening and
follow-up on patients with HCV and LC. The patients were evaluated
using 2 tests: Critical flicker frequency (CFF) and psychometric
hepatic encephalopathy score (PHES), both at onset of treatment and
24 weeks after treatment. Diagnosis of MHE was established with CFF
score less than 39 Hz or PHES score equal o less than −4. In addition,
other clinical and demographic variables were evaluated.
Results: Sixty-three patients were included. Male meant 54% and
median age was 61 years (range: 40–83). Child-Pugh A/B/C 93.6%/
4.8%/1.6% and median MELD was 8.4 (SD 0.3). Previous hydropic
decompensation (HD) was present in 10 patients (16%). Median
values of liver stiffness measurement using transient elastography
(TE) with FibroScan® were 19.1 KPa (5.8–49.8). Thirty-three patients
(52.4%) had indirect signs of portal hypertension (PH), with a median
of 11.8 mmHg (SD 0.76) among the ones with a measurement of the
hepatic venous pressure gradient (HVPG).
Prevalence of MHE before treatment was 27%. The agreement
between both diagnostic tests was low (Kappa 0.3, p < 0.05).
Patients with MHE at baseline were older (67 vs. 59 years, p < 0.05),
had higher MELD score (8.7 vs. 8.2, p = 0.42), greater TE measurements (46 vs. 31.7 Kpa, p = 0.01) and lower BMI (22.3 vs. 26.9 Kg/m2,
p = 0.03). There was no significant association with the presence of
diabetes mellitus or previous HD.
After treatment, all patients achieved SVR. Two patients died during
follow-up, 1 of them with MHE at baseline. At 24 weeks posttreatment, 66.7% of patients experienced MHE resolution. Patients in
whom MHE did not resolve had higher MELD score (at baseline and at
24 weeks post-treatment) (9.8 vs. 8, p = 0.04 and 10.3 vs. 8, p = 0.20),
were older (66.8 vs. 58.9 years, p = 0.04) and all of them had PH
( p = 0.04).
Conclusions: MHE is frequently associated with advanced liver
disease and probably with low BMI. The majority of the patients with
LC and MHE who reach SVR experienced improvement or resolution.
Lower MELD score, lower age and absence of PH are factors related to
response to treatment. Follow-up data will be completed by ILC 2017
FRI-041
Rifaximin-α is associated with reductions in emergency
department resource use in UK patients with hepatic
encephalopathy: real world evidence from the IMPRESS study
M. Hudson1, P. Di Maggio2, R. Cipelli3, R. Aspinall4. 1Freeman Hospital,
The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle
Upon Tyne; 2Norgine, Harefield, Uxbridge; 3pH Associates, Marlow;
4
Queen Alexandra Hospital, Portsmouth Hospitals NHS Trust,
Portsmouth, United Kingdom
E-mail: jhalonen@norgine.com
Background and Aims: In clinical trials rifaximin-α (RFX) has been
shown to reduce recurrence of episodes of overt hepatic encephalopathy (HE) and HE-related hospitalisations. UK real world data
confirmed reductions in hospital admissions and length of stay with
RFX use, however data on use of emergency department (ED; A&E in
UK) resources are still scarce. This study assessed the impact of RFX on
utilisation of ED resources.
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Table 1 (abstract: FRI-041): All cause ED attendances, with and without admission, pre- and post-RFX initiation
6 Months (N = 114)

12 Months (N = 102)

Resource use parameter*

n#

Pre-RFX
initiation

Post-RFX
initiation

P†

n#

Pre-RFX
initiation

Post-RFX
initiation

P†

ED attendances with or without admission
ED attendances with or without admission/patient
ED attendances without admission
ED attendances without admission/patient
Admissions via ED
Admissions via ED/patient
Bed days/patient admitted via ED

81
81
61
61
74
74
74

264
2.3 (0.3)
118
1.0 (0.2)
146
1.3 (0.2)
18.2 (2.6)

118
1.0 (0.2)
60
0.5 (0.1)
58
0.5 (0.1)
7.2 (2.0)

–
<0.001
–
<0.001
–
<0.001
<0.001

82
82
62
62
76
76
76

325
3.2 (0.5)
151
1.5 (0.3)
174
1.7 (0.3)
23.2 (3.4)

217
2.1 (0.4)
114
1.1 (0.2)
103
1.0 (0.2)
11.4 (2.7)

–
0.023
–
0.116
–
0.009
0.002

*Data are presented for all surviving patients at the end of the 6 months (N = 114) or 12 months (N = 102) as mean (standard error of the mean, SEM) per patient.
#
Number of patients with ≥1 ED attendance/admission in the observed periods.
†
Paired t-test.

Methods: Patients from 11 UK hospitals who were prescribed RFX
for HE between July-2008 and May-2014 were included in this
retrospective observational study. Patient records were reviewed;
details of demographic and clinical characteristics, and all-cause ED
attendances and admissions were collected in the 6 and 12 months
pre- and post-RFX initiation. The analysis included only patients who
were alive at the end of the study periods.
Results: Of the 145 patients included, 114 (79%) were alive at 6
months and 102 (70%) at 12 months post-RFX initiation. At RFX start,
mean age was 61 years, 63% were male; 67% had alcohol-related liver
disease; for patients with available MELD score (70%), the mean was
16; 78% were on lactulose. Use of ED resources in the 6 and 12 months
pre- and post-RFX initiation is shown in Table 1. Six patients
developed adverse events, none serious.
Conclusions: In UK clinical practice, treatment with RFX for HE is
well tolerated and associated with significant reductions in ED
attendances, with or without admission, both within 6 and 12
months of RFX initiation.

LV/SLV was lower in decompensated patients (0.80 vs. 0.97, p < 0.01),
in those with CSPH (0.82 vs. 0.98, p < 0.001) and with advanced
clinical stages (Child A 0.97; B 0.84; C 0.74, p < 0.01; Baveno stages I
1.01; II 0.91; III 0.8; IV 0.79, p < 0.01). It was also significantly lower in
patients with MELD >15 (0.79 vs. 0.89; p = 0.01), ascites (0.79 vs. 0.96;
p < 0.01), hepatic encephalopathy (0.74 vs. 0.93; p < 0.01) and varices
(0.82 vs. 0.95; p < 0.01). Correlations between LV/SLV and sodium (r =
0.23; p < 0.01), GPVH (r = −0.43, p < 0.01) and MAP (r = 0.29; p < 0.02)
were also observed. All these estimations were similar using LV/TD.
The presence of CSPH was best predicted by the ratio LV/SV in the
whole series [AUC = 0.88 (CI 95% 0.80–0.95)] and in the subgroup of
patients with compensated disease and HCC [n = 45; AUC = 0.75 (CI
95% 0.61–0.90)]. The patients with thin septa had greater LV/SV ratio
(F4a 3.0 vs. F4b/c 2.4; p = 0.06).
Conclusions: CT estimation of LV is associated to markers of cirrhosis
progression. Furthermore, the ratio LV/SV is useful to predict CSPH.
This could be relevant in the therapeutic evaluation of compensated
patients with HCC.

FRI-042
A standardized CT estimation of liver volume is associated to the
severity of cirrhosis and predicts the risk of decompensation
M. Romero1, A. Clemente1, E. Ramón2, I. Peligros3, E. Rodriguez1,
M. Salcedo1,4,5, A. Matilla1,4, L. Ibáñez1, R. García1,4, G. Clemente1,4,
D. Rincón1,4, R. Bañares1,4,5. 1Liver Unit; 2Department of Radiology;
3
Department of Histopathology, H.G.U. Gregorio Marañón; 4CIBEREHD;
5
Complutense University, Madrid, Spain
E-mail: mario_romero_cristobal@hotmail.es

FRI-043
Cellulitis is a common precipitant of acute kidney injury and
mortality in patients with cirrhosis
A.G.G. de Paredes1, L. Téllez1, M.Á. Rodríguez-Gandía1, J. Martínez1,
F. Gea1, A. Albillos1. 1Gastroenterology and Hepatology, Hospital
Universitario Ramón y Cajal, IRYCIS, Universidad de Alcalá, CIBEREHD,
Madrid, Spain
E-mail: anaggparedes@gmail.com

Background and Aims: Evaluation of visceral volumes by imaging
procedures is a well-standardized technique with increasing applications. There is available evidence suggesting the association between
morphological changes and the natural history of cirrhosis. However,
the ability of standardized liver volume estimation to assess risks in
cirrhosis is unknown. AIMS (1) To study the association between liver
and spleen volume and prognosis in cirrhosis and (2) to assess its
diagnostic accuracy in the evaluation of clinically significant portal
hypertension (CSPH).
Methods: We included 185 patients with cirrhosis and CT (108 had
simultaneous HVPG). The software Philips Intellispace (V8) was used
to calculate: total and segmental liver volume (LV), spleen volume
(SV), portal trunk volume and spleen diameter. The LV was
standardized by the body surface area (LV/SLV) and the thoracic
diameter (LV/TD). Severity of fibrosis was staged according Laennec
system. Logistic regression was used to predict CSPH.
Results: Mean age was 55.4 (8.5) years; 87% were male and 62.7% had
viral etiology; 65.9% had decompensated disease (Child: A 37.5%; B
33%; C 29.6%). The median MELD score was 11. Eighty one cases had
CSPH and 62.7% had hepatocellular carcinoma (HCC). In the patients
who received liver transplantation there was an excellent correlation
between LV and the weight of the liver (n = 140; r = 0.92; p < 0.01). The

Background and Aims: Cellulitis is a common infection in cirrhosis,
but its impact on acute kidney injury (AKI) and mortality has hardly
been studied. The aim of this study was to assess the incidence and
predictive factors of AKI and the mortality associated to cellulitis in
patients with cirrhosis.
Methods: Data from patients with cirrhosis admitted for cellulitis in a
tertiary hospital (January 2006–September 2015) were retrospectively analyzed. AKI was defined according to the revised criteria of the
International Club of Ascitis.
Results: 101 episodes of cellulitis were included (70% males; mean
age 60.6 ± 13 years). 27% of patients met criteria for acute on chronic
liver failure (ACLF) (grade 1: 63%; grade 2: 22%; grade 3: 15%). AKI
incidence was 51% (types 1: 67%; 2: 19%; 3: 14%). AKI was already
present at the time of admission in 21 of the 51 patients (41%) who
developed it. In the remaining 30 patients (59%), AKI appeared during
hospitalization and its development was associated with a MELD
score >14 (70% vs. 30%, p = 0.024). The in-hospital mortality was 10%,
and AKI was present in all patients that died. MELD score at
admission, development of AKI and the presence of ACLF were
associated with in-hospital mortality ( p < 0.05) on univariate
analysis. One-month transplant-free survival was 84% (70% vs. 98%
in patients with and without AKI, p = 0.001).
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Conclusions: Cellulitis is a severe bacterial infection in patients with
cirrhosis, which is often associated with AKI and ACLF. The
development of AKI is a strong predictor of mortality in this setting.
FRI-044
Portosystemic shunts in cirrhosis are associated to more
complications and deteriorated quality of life: an international
cohort study
M. Simón-Talero1, D. Roccarina2, A. Majumdar2, E.A. Tsochatzis2,
J. Martínez3, C. Picón4, A. Albillos3, K. Lampichler5, D. Toth5,
T. Reiberger5, A. Baiges6, A. Darnell7, V. Hernandez-Gea6, G. Low8,
J.G. Abraldes9, P. Tandon9, E. Llop10, M. Lopez10, J.L. Calleja10,
M. Praktiknjo11, G. Kukuk12, J. Trebicka11, M. Maurer13, A. Berzigotti14,
A. Zipprich15, C. Ripoll15, M. Triolo16, V. La Mura16, G. Vangrinsven17,
W. Laleman17, R. Garcia-Martinez18, R. Bañares18, A. Dam19, A. Krag19,
S. Augustin1, J. Genescà1 and the Baveno VI-SPSS group. 1Liver Unit,
Department of Internal Medicine, Hospital Universitari Vall d´Hebron,
VHIR, Universitat Autònoma de Barcelona, CIBERehd, Barcelona, Spain;
2
Sheila Sherlock Liver Unit and UCL Institute for Liver and Digestive
Health, Royal Free Hospital and UCL, London, United Kingdom;
3
Department of Gastroenterology and Hepatology, Hospital
Universitario Ramón y Cajal, IRICYS, Universidad de Alcalá, CIBERehd;
4
Department of Radiology, Hospital Universitario Ramón y Cajal, IRICYS,
Universidad de Alcalá, Madrid, Spain; 5Division of Gastroenterology and
Hepatology, Vienna Hepatic Hemodynamic Lab, Medical University of
Vienna, Vienna, Austria; 6Hepatic Hemodynamic Laboratory, Liver Unit,
Hospital Clinic, IDIBAPS, Universitat de Barcelona, CIBERehd;
7
Department of Radiology, Hospital Clinic, IDIBAPS, Universitat de
Barcelona, Barcelona, Spain; 8Department of Radiology, University of
Alberta; 9Cirrhosis Care Clinic, University of Alberta, Edmonton, Canada;
10
Liver Unit, Hospital U. Puerta de Hierro, Universidad Autónoma de
Madrid, CIBERehd, Madrid, Spain; 11Department of Internal Medicine I,
University of Bonn; 12Department of Radiology, University of Bonn, Bonn,
Germany; 13Department of Radiology, Inselspital, University of Berne;
14
Hepatology, Inselspital, University of Berne, Berne, Switzerland; 15First
Department of Internal Medicine, Martin Luther University HalleWittenberg, Halle (Saale), Germany; 16First Division of Internal
Medicine, IRCCS Policlinico San Donato, University of Milan, Milan, Italy;
17
Department of Gastroenterology and Hepatology, University Hospitals
Leuven, Leuven, Belgium; 18Liver Unit, Hospital General Universitario
Gregorio Marañón, Universidad Complutense, CIBERehd, Madrid, Spain;
19
Department of Gastroenterology and Hepatology, Odense University
Hospital, Odense, Denmark
E-mail: msimon@vhebron.net
Background and Aims: Spontaneous portosystemic shunts (SPSS)
have been reported in hepatic encephalopathy (HE). However, their
prevalence in cirrhosis and association to decompensating events
have not been assessed. The aims of this study were (i) to determine
the prevalence of SPSS in cirrhosis and (ii) to assess the impact of SPSS
on clinical course.
Methods: Consecutive cirrhotic patients submitted to abdominal
angioCT/angioMR (2010–2015) were included in a retrospective,
multicenter, international study. Advanced hepatocellular carcinoma,
neurological, psychiatric or terminal illness were excluded. Patients
were classified into 3 groups: large SPSS (L-SPSS, ≥8 mm), small SPSS
(S-SPSS, <8 mm) or without SPSS (W-SPSS).
Results: 2,978 patients were assessed, 1,785 included. The median
follow-up was 19.4 months (IR 7.9–34.9). Child-Pugh A 42%, B 38%
and C 20%. Prevalence of shunts: 26% L-SPSS, 30% S-SPSS and 44% WSPSS. Type of L-SPSS more often identified: splenorenal (47%),
umbilical (26%). Distribution by Child was different (L-SPSS, S-SPSS,
W-SPSS): Child A 24%, 30%, 46%; Child B 35%, 33%, 32%; Child C 41%,
38%, 21% ( p < 0.001).
Patients with L-SPSS had more HE ( prior to CT, at the time of CT and
during follow-up) compared to S-SPSS, and S-SPSS compared to WSPSS (L-SPSS 58%, S-SPSS 42%, W-SPSS 27%, p < 0.001). They also had a
higher percentage of recurrent/persistent HE (L-SPSS 50%, S-SPSS
S386

40%, W-SPSS 31%, p < 0.001). There were no differences in HE grade
(West-Haven criteria); however, differences in quality of life were
found (autonomy according mRS: L-SPSS 76%, S-SPSS 81%, W-SPSS
91%, p < 0.001).
The stratified analysis by liver function showed that HE was more
frequent in Child A (L-SPSS 35%, S-SPSS 17%, W-SPSS 10%, p < 0.001)
and B (L-SPSS 62%, S-SPSS 45%, W-SPSS 39%, p < 0.001); recurrent/
persistent HE was also related to SPSS in each Child class. The effect
on quality of life of SPSS was observed in Child B and C. Child A
patients with SPSS had also more ascites and bleeding ( p = 0.03).
Transplant-free-survival was not different according to the presence
of SPSS in the 3 stages of Child.
Conclusions: SPSS are very common in cirrhosis and their prevalence
increases with the deterioration of liver function. The most frequent
SPSS found is splenorenal. The presence of SPSS is associated with
frequent and severe HE-episodes and poorer quality of life, and more
portal hypertension complications (ascites/bleeding) in Child A. No
association with mortality was observed.
FRI-045
Non-invasive measures to predict the presence of oesophageal
varices in real life practice
M. Sousa1, S. Fernandes1, L. Proença1, J. Silva1, A. Ponte1, J. Rodrigues1,
J. Carvalho1. 1Centro hospitalar de Vila Nova de Gaia e Espinho, Vila Nova
de Gaia e Espinho, Portugal
E-mail: mafalda_m_p_sousa@hotmail.com
Background and Aims: According to Baveno VI consensus, patients
with liver stiffness < 20 kPa and platelet count >150,000 have very
low risk of clinically significant varices and can avoid screening
endoscopy. The aim of our study was to evaluate non-invasive
methods as predictors of esophageal varices in real life practice,
according to Baveno VI recommendations.
Methods: Retrospective evaluation of patients with chronic liver
disease submitted to transient elastography between January 2013
and December 2015. Inclusion criteria: upper endoscopy and platelet
count within 12 months. Exclusion: non-cirrhotic portal hypertension.
Results: 766 patients were analysed and 104 patients were included;
median age 56,8 years; 69,2% male. The aetiology of liver disease was
hepatitis C in 80% of the patients (including 20% with HIV coinfection), alcohol in 12%, hepatitis B in 4%, other causes in 5%. Varices
were present in 25% of the patients and we found a significant
association with lower platelet count (<150.000/L) ( p = 0.046) and
higher liver stiffness measurement (LSM > 20 KPa) ( p = 0.004).
A LSM <20 kPa had sensitivity of 92.3%, specificity of 84.6%, positive
predictive value (PPV) of 67% and negative predictive value (NPV) of
97% for the detection of oesophageal varices. Only two patients with
LSM <20 kPa had oesophageal varices. Considering high risk varices
(small with red wales or large varices), LSM <20 kPa had 100%
sensitivity.
A platelet count >150.000/L had sensitivity of 84.6%, specificity of
64.1%, PPV of 44% and NPV of 93%. Four patients with platelet count
>150.000/L had oesophageal varices.
Applying both criteria to our patients, according to the Baveno VI
consensus, we had sensibility of 100% and specificity of 61.5%.
Analysing the subgroup of HIV-HCV co-infected patients, applying
Baveno VI criteria resulted in sensitivity of 100% and specificity of 33%
for the noninvasive diagnosis of oesophageal varices.
Conclusions: In this study, Baveno VI criteria had 100% sensibility but
relatively low specificity for the noninvasive diagnosis of oesophageal
varices. In clinical practice, it identifies all patients with varices but
many will be considered for endoscopy with a negative result. The
specificity of Baveno VI criteria was lower than LSM alone, probably
due to the inclusion of co-infected patients, since thrombocytopenia
in this subset of patients could be caused by HIV infection/treatment
and not perform as a reliable indicator of portal hypertension.

Journal of Hepatology 2017 vol. 66 | S333–S542

POSTER PRESENTATIONS
FRI-046
GR3027 reverses neurosteroid-induced, GABAA receptormediated inhibition of brain function: a human challenge study
M. Johansson1, M. Månsson1, L.-E. Lins1, B. Scharschmidt1,
M. Doverskog1, T. Bäckström1. 1Umecrine Cognition AB, Umecrine
Cognition AB, Solna, Sweden
E-mail: magnus.doverskog@umecrine.se
Background and Aims: Enhanced GABAergic tone via neurosteroidinduced allosteric activation of GABAA receptors is emerging as
critical to the pathogenesis of Hepatic Encephalopathy (HE). GR3027
is designed to reduce GABAA receptor mediated inhibition of brain
function by antagonizing endogenous inhibitory neurosteroids such
as allopregnanolone. As part of a phase 1 pharmacokinetic (PK) and
safety study, we tested the ability of GR3027 to reverse the inhibitory
effect of exogenous allopregnanolone on the objective measurement
of saccadic eye velocity (SEV), which is modulated via GABAA.
Methods: PK and safety were assessed in 48 subjects randomized
(2:6) to receive single doses of placebo or GR3027 ranging from 1 to
200 mg. Eighteen subjects were randomized in a three-part crossover design study to receive orally administered placebo, 3 mg
GR3027 or 30 mg GR3027 followed 90 min later by intravenous (i.v.)
allopregnanolone challenge (0.05 mg/kg) and underwent repeated
measurement of SEV and sedation over 3 hours.
Results: GR3027 was well tolerated up to the prespecified maximum
dose of 200 mg; no pre-specified dose escalation safety stopping
criteria were met. PK was linear over the entire dose range.
Allopregnanolone decreased SEV in the placebo group. Prespecified
statistical analysis (Wilcoxon signed rank test) of Delta;SEV AUCt (0–
180 min) demonstrated significant improvement in SEV at 30 mg
GR3027 relative to placebo ( p = 0.0302; figure) and provided
evidence that GR3027also reduced the self-rated sedation produced
by allopregnanolone.

Conclusions: In a single ascending dose study, GR3027 exhibited
satisfactory safety and linear PK. A human challenge study further
indicate that GR3027 enters the CNS and can reverse the inhibitory
effects of allopregnanolone on brain function. Collectively, the
findings indicate that GR3027 shows promise as novel treatment
for HE.
FRI-047
Changes in the Model for End-Stage Liver Disease (MELD) scores
on day 7 predict mortality in acute on chronic liver disease: the
delta-MELD project
M.B. Protty1, H.N. Haboubi1, A.D. Yeoman1. 1Royal Gwent Hospital,
Newport, United Kingdom
E-mail: majd+easl@protty.net
Background and Aims: Death in acute on chronic liver disease
(AOCLD), or decompensated liver cirrhosis, is potentially predictable

via prognostic scores such as the Model for End Stage Liver Disease
(MELD). Such scores can be used to risk-stratify patients and to
prioritse them for further management. Dynamic changes in MELD
scores (deltaMELD or ΔMELD) have been shown to predict mortality
in the outpatient waiting-list setting. The aim of our study was to
investigate the relationship between 7-day ΔMELD and mortality for
hospitalized patients.
Methods: We carried out a single-centre retrospective analysis of all
patients admitted with AOCLD to the Hepatology ward at our hospital
between May 2010 and Dec 2012. Biochemical data was collected on
admission and on day 7 to calculate ΔMELD. All patients were
followed up to Nov 2016 to determine effect on mortality with Cox
regression analysis.
Results: A total of 542 patient-episodes were included in this study.
Mean age was 58.0 (s.d: 12.2) with 312 (57.6%) being male. The mean
length of hospital stay was 14.5 days (s.d.: 18.4) with 57 (10.5%)
admissions requiring intensive care. A subtotal of 269 records had
complete data variables for ΔMELD calculations. Compared to the
baseline group (ΔMELD less than −3), the 90-day hazard ratios for
mortality was 1.14 (95% confidence intervals 0.53–2.45) for group 1
(ΔMELD −3 to −1), 1.37 (95% CI 0.75–2.50) for group 2 (ΔMELD 0 to 2),
2.40 (1.11–5.17, p < 0.05) for group 3 (ΔMELD 3 to 4) and 6.03 (95% CI
3.00–12.23, p < 0.05) for group 4 (ΔMELD 5 or more). The corresponding 90-day mortality rates were 22.5% (baseline group), 25.0%
(group 1), 29.1% (group 2), 45.8% (group 3) and 75.0% (group 4).

Conclusions: ΔMELD at 7 days is an independent predictor of
mortality in patients admitted with AOCLD. A ΔMELD of 3 or more
significantly increases risk of death at 90-days in this patient group.
Clinical teams need to be vigilant to identify this high-risk group to
prioritise interventions such as liver transplantation.
FRI-048
Effect of terlipressin treatment in liver transplant-eligible
patients with hepatorenal syndrome
M. Nguyen-Tat1,2, M.-T. Häring1,2, T. Zimmermann1,2, M. Nagel1,2,
J. Weinmann-Menke1, J.W. Rey3, M.A. Wörns1,2, P.R. Galle1,2,
J.U. Marquardt1,2. 1First Department of Medicine; 2Cirrhosis Center
Mainz, University Medical Center, Mainz; 3Internal Medicine II, Horst
Schmidt Hospital, Wiesbaden, Germany
E-mail: nguyentat.marc@gmail.com
Background and Aims: Hepatorenal syndrome (HRS) is a severe
complication of patients with liver cirrhosis and associated with high
short-term mortality rates if left untreated. While vasoconstrictor
therapy with terlipressin can effectively resolve renal failure, and is
associated with improved survival, the effect on outcome in the
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subgroup of liver transplant (LTX)-eligible patients is subject of
ongoing debate since treatment response could result in lowering
MELD score. Aim of the study is to examine the effectiveness of
terlipressin treatment as well as clinical outcome in patients with
cirrhosis and HRS awaiting LTX.
Methods: Between January 2013 and January 2016, LTX-eligible and
LTX-non-eligible patients with cirrhosis who developed HRS in our
liver unit were prospectively followed. We assessed clinically relevant
parameters including treatment outcomes, need for renal replacement therapy, liver transplant and survival.
Results: 106 patients with HRS treated with terlipressin were
included (LTX-eligible: n = 39, LTX-non-eligible: n = 67). In contrast
to LTx-non-eligible patients, terlipressin treatment response was not
associated with better overall survival in the subgroup of LTX-eligible
patients ( p = 0.76). MELD score was higher in patients with nonresponse after terlipressin treatment course (24 vs. 17, p = 0.04).
During follow-up 25/39 patients underwent LTX. Patients with nonresponse to terlipressin treatment had a significantly higher rate of
LTX (16/20 vs. 9/19; p = 0.03), and a a shorter median waiting time
from development of HRS to LTX (12 vs. 130 days: p = 0.03). There was
no significant difference in peritransplant outcomes (ICU treatment
days, ventilator days, need for renal replacement therapy). 6-month
survival rate after LTX was 76%.
Conclusions: In LTX-eligible patients with HRS, response to terlipressin treatment is associated with decreased likelihood of
undergoing liver transplantation and longer waiting times. Since
treatment response is not associated with improved overall survival,
its main effect could be deferral of liver transplantation in patients
who respond to treatment with an organ-saving potential in limited
organ-donor settings.
FRI-049
Prevalence and clinical implications of hemophagocytic
syndrome in patients with infection-induced acute on chronic
liver failure – a retrospective pilot study
M.V. Machado1, P.M. Costa1, C. Freitas1, C. Baldaia1, A.I. Valente1,
J. Velosa1. 1UCIGEH, Serviço de Gastrenterologia, Hospital de Santa
Maria, CHLN, Lisbon, Portugal
E-mail: mverdelhomachado@gmail.com
Background and Aims: Hemophagocytic syndrome (HFS) is an
under-recognized condition characterized by defective NK cells
activity and macrophage activation, phagocyting blood elements,
which has high mortality when untreated. It can be triggered by
infection, affecting up to 10% of patients with severe sepsis. Patients
with liver cirrhosis frequently have decreased NK cells number and
function. It is not known the prevalence of HFS in patients with
cirrhosis and infection-induced acute on chronic liver failure (ACLF).
We aimed to evaluate the prevalence and clinical implications of HFS
in cirrhotic patients with ACLF induced by infection.
Methods: Retrospective study of patients admitted, on a Hepatology
ICU, during a ten years period, with ACLF induced by infection,
evaluating the prevalence of HFS, as well as, early and late mortality.
Patients with cancer or immunosuppression not related to liver
specific therapy were excluded. HFS was defined by the Henter’s
criteria updated in 2004 and by the HScore.
Results: We included 108 patients, 76% male, mean age 58 ± 12 years,
mean follow up 12.9 ± 2.3 months. Etiology of cirrhosis: alcohol in
64%, viral infection ± alcohol in 26% and nonalcoholic fatty liver
disease in 5%. Infection site: pulmonary in 48%, spontaneous bacterial
peritonitis in 29% and urinary in 19%. Severity of liver failure: MELDsodium 29 ± 8, Child Pugh Turcotte classe A in 1%, B in 17% and C in
82%. Mean CLIF-SOFA 12 ± 3. Overall, mortality on admission was 49%,
21% in the first week and 50% in the first month. HFS was diagnosed in
34.3% according to Henter’s criteria and 12% according to HScore. The
presence of HSF associated with mortality on admission (OR 31.0
[8.5–112.9]), at first week (OR 9.2 [3.2–26.5]) and at first month (OR
19.6 [6.1–62.4]). Mortality on admission independently associated
S388

with lactate levels, presence of HSF according to Henter’s criteria, AST,
bilirubin, CLIF-SOFA and ACLF class. Survival was markedly decreased
in patients who fulfilled criteria for HFS (0.6 ± 0.2 vs. 31.7 ± 5.7
months, p < 0.001, Log Rank test).
Conclusions: HFS seems to be a frequent condition in cirrhotic
patients admitted with infection-induced ACLF, with up to one
third of patients affected. In these patients, HSF seems to associate
with a dismal prognosis, with early mortality. Because HSF and
decompensated cirrhosis share many features, prospective studies
are needed to confirm these findings and to evaluate the clinical
significance of a specific intervention on HSF in infection induced
ACLF.
FRI-050
The emerging role of Enterococcus spp. and multidrug-resistant
bacteria causing pyogenic liver abscesses
M.M. Mücke1, J. Kessel2, V.T. Mücke1, K. Sosnowsky1, M. Hogardt3,
C. Stephan2, S. Zeuzem1, V.A.J. Kempf3, C.M. Lange1. 1Department of
Internal Medicine 1; 2Department of Internal Medicine 2; 3Institute of
Medical Microbiology and Infection Control, University Hospital
Frankfurt, Frankfurt am Main, Germany
E-mail: marcus.m.muecke@gmail.com
Background and Aims: Pyogenic liver abscesses (PLA) remain a
significant clinical problem. Unfortunately, little is known about
current bacterial susceptibility profiles and the incidence of multidrug resistant organisms (MDROs) causing PLA in Western countries.
Yet, this crucial information is pivotal to guide antibiotic therapy. Aim
of this study was to provide detailed characteristics of PLA with a
special focus on involved bacterial isolates and their susceptibility to
antibiotics.
Methods: A retrospective study of patients diagnosed with PLA from
2009 to 2015 in a large tertiary reference center in Germany was
performed in order to characterize PLA and antimicrobial susceptibility profiles of causative bacterial isolates.
Results: Overall, 86 patients were included. The most common
causes of PLA were bile duct stenosis/obstruction (31.4%) and leakage
of biliary anastomosis (15.1%). Frequent predisposing diseases were
malignancies (34.9%), diabetes (24.4%) and the presence of liver
cirrhosis (16.3%). Of note, Enterococcus spp. were the most frequently
cultivated bacterial isolates (28.9%), and in 1/3 of cases vancomycin
resistance was observed. In addition, a relevant frequency of gramnegative MDROs was identified. In particular, an alarming 10% and
20% of gram-negative aerobe bacteria were resistant to carbapenems
and tigecycline, respectively. The mortality rate in our series was
16.3%.
Conclusions: Our study demonstrates an emerging role of
Enterococcus spp., often associated with vancomycin resistance, as
well as of gram-negative MDROs causing PLA.
FRI-051
Abnormalities in skin temperature and its 24-hour rhythm in
patients with cirrhosis: sleep-wake and general clinical
implications
M. Garrido1, D. Saccardo1, M. De Rui1, E. Vettore1, A. Verardo1,
P. Carraro2, N. Di Vitofrancesco3, A.R. Mani4, P. Angeli1, M. Bolognesi1,
S. Montagnese1. 1Medicine, University of Padova, Padova; 2Laboratorio
Analisi, Azienda ULSS 12 Veneziana, Mestre; 3Laboratory Medicine,
University of Padova, Padova, Italy; 4Division of Medicine, University
College London, London, United Kingdom
E-mail: sara.montagnese@unipd.it
Background and Aims: Sleep preparation/onset are associated with
peripheral vasodilatation and a decrease in body temperature. It is
possible that the hyperdynamic syndrome exhibited by patients with
cirrhosis may impinge on sleep preparation mechanisms, thus
contributing to the difficulties falling asleep exhibited by these
patients. The aim of this study was the assessment of skin
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temperature/their 24-hour rhythm in patients with cirrhosis of
varying severity, in relation to sleep-wake patterns.
Methods: Twelve outpatients with cirrhosis (CO), 13 inpatients with
cirrhosis (CI), 11 inpatients without cirrhosis (NCI) and 10 healthy
volunteers were recruited. All underwent baseline sleep-wake
evaluation (sleep quality, diurnal preference, daytime sleepiness)
and bleeding for inflammatory markers and morning melatonin
levels. Proximal/distal skin temperature and their gradient (DPG)
were recorded for 24 hours by a wireless device (iButton) and over
this period subjects were asked to keep a sleep-wake diary.
Results: CI slept significantly less well than all other groups. CI/CO
had higher baseline proximal temperature and blunted rhythmicity
compared to the other groups. CI/NCI had higher baseline distal
temperature and blunted rhythmicity compared to the other groups.
CI/CO had significantly lower DPG values compared to the other
groups, and DPG reached near-zero values several hours later.
Significant correlations were observed between temperature and
sleep-wake variables (minimum proximal temperature vs. sleep
latency: r = 0.50, p < 0.05) and also between temperature and
inflammatory markers/melatonin [minimum proximal temperature
vs. C reactive protein: r = 0.42, p < 0.05].
Conclusions: Alterations of distal/proximal skin temperature, their
gradient and their time-course were observed in patients with
cirrhosis. These may contribute to the sleep disturbances exhibited
by these patients.

(% field) after 7 (11 ± 1, n = 6), 14 (13 ± 2, n = 8), 21 (22 ± 1, n = 4) and 28
(34 ± 4, n = 5) days of induction, while sham group preserved normal
liver architecture. CS treatment reduced collagen content on BDL
group after 21 days (13 ± 1, n = 4) and significantly ( p < 0.001) after
28 days (16 ± 2, n = 5). We verified increased caspase-3 activity
(AFU.min−1.mg−1) on BDL 7d group (65 ± 16, n = 7) and 14d group
(89 ± 11, n = 17) when compared to the respective sham groups (7d:
29 ± 10, n = 3; 14d: 28 ± 7, n = 8, p = 0.003). Interestingly, CS reduced
significantly ( p = 0.043) the caspase-3 activity after 14 days of
treatment (47 ± 7, n = 9) when compared to BDL 14d group. There
were no significant changes on cathepsin B activities of all studied
groups.

Cirrhosis and its complications: Experimental
and pathophysiology

FRI-053
Glutamine synthetase in endothelial cells of the blood-brain
barrier: less but not insignificant?
M.M. Oliveira1, M. Tremblay1, C.F. Rose1. 1Dept. of Medicine, HepatoNeuro Laboratory, CRCHUM, Université de Montréal, Montreal, Canada
E-mail: marianaoliveira39@yahoo.com.br

FRI-052
Chondroitin sulfate protects liver in the experimental model of
extra-hepatic cholestasis induced by common bile duct ligation
P.L.R. Guedes1, M.L. Gazarini2, M.Y. Icimoto3, J.A. Aguiar4,
M. Kouyoumdjian5, M.R. Nagaoka2. 1Medicine, Unifesp, Sao Paulo;
2
Biosciences, UNIFESP, Santos; 3Biophysics, UNIFESP, Sao Paulo;
4
Biochemistry, UFJF, Juiz de Fora; 5Biochemistry, UNIFESP, Sao Paulo,
Brazil
E-mail: marcia.nagaoka@gmail.com
Background and Aims: One of the many causes of hepatic fibrosis is
cholestasis, which triggers cytokines and chemokines release,
leading to leukocyte infiltration and extracellular matrix deposition.
The current treatment of hepatic fibrosis is based on withdrawal of
the causing agent, so it is important the investigation of new and
effective strategies for the treatment of liver fibrosis. Many studies
highlight the action of chondroitin sulfate (CS) in different cell types,
leading to the reduction of cytokines expression. The aim of this work
was to analyze effects of CS on experimental model of extra-hepatic
cholestasis induced by common bile duct ligation (BDL).
Methods: Wistar rats (6–8 weeks) were submitted to BDL, treated
with CS (120 mg/kg body) or vehicle for 7, 14, 21 or 28 days
intraperitoneally, and then euthanized; sham animals were used as
control. We analyzed serum alanine and aspartate aminotransferases
(ALT and AST, respectively) activities and performed histomorphometric analyses on Picrosirius-stained (PS) liver specimens using the
Axiovision software. To analyze cell death and inflammation,
caspase-3 and cathepsin B activities on liver homogenates were
measured using fluorometric substrates Ac-DEVD-AMC and AbzGIVRAK(Dnp)-OH, respectively. Statistical analysis of standardized
values was performed by one-way ANOVA with Tukey’s post-hoc.
Results are expressed by mean ± SEM.
Results: BDL rats presented ALT and AST serum activities 2–3 times
greater than sham. BDL group led to progressive fibrotic septa
development, which was confirmed by measuring collagen content

Conclusions: This work shows that CS may reduce first signs of
apoptosis, slow down development of liver fibrosis and therefore
cirrhosis, on experimental model of common bile duct ligation.
Supported by CAPES and FAPESP.

Background and Aims: The liver plays a major role in regulating
ammonia levels in the blood. Therefore, impaired hepatic function
leads to hyperammonemia and consequently hepatic encephalopathy (HE). Ammonia easily crosses the blood brain barrier (BBB); the
interface between the blood and the brain. Glutamine synthetase
(GS), an enzyme which during the process of amidating glutamate to
glutamine removes ammonia, plays an important compensatory role
during liver disease. GS is expressed in muscle and brain but has
never been thoroughly explored in the endothelial cells of the BBB.
Methods: Using primary rat brain microvascular endothelial cells
(ECs), the presence of GS was assessed using rtPCR, western blot,
immunohistochemistry and activity assay. Furthermore, we isolated
cerebral microvessels (CMV) from the frontal cortex of naïve rats and
measured GS activity and protein expression (brain lysate was used as
positive control). GS was also evaluated by immunohistochemistry
(co-localized with caveolin-1 (marker for ECs). In addition, GS activity
was assessed in ECs exposed to 1 mM of ammonium chloride for 48 h.
Finally, GS activity and protein expression were evaluated in ECs
exposed to plasma from 6-week bile-duct ligated (BDL) rats or shamoperated controls for 72 h.
Results: ECs expressed mRNA, protein and activity of GS. However,
EC’s expression (normalized to g/protein) of GS was lower compared
to brain lysate control samples ( p < 0.05). The quantity of GS protein
in CMV was similar to that found in brain but the activity of GS was
significantly less in CMV ( p < 0.05). Using immunohistochemistry, GS
was detected in ECs and in CMV from naïve rats. When ECs were
exposed to ammonia (1 mM), an increase in GS activity was
demonstrated ( p < 0.05). However, when exposed to conditioned
medium from BDL rats, GS activity and protein expression were
decreased when compared to sham-operated controls ( p < 0.05).
Conclusions: These results demonstrate for the first time that GS is
present in ECs. Interestingly, ammonia stimulates GS activity in ECs,

Journal of Hepatology 2017 vol. 66 | S333–S542

S389

POSTER PRESENTATIONS
but is reduced following treatment with plasma from BDL rats. This
suggests other factors such as oxidative stress and inflammation
( present in BDL rats), could inhibit GS activity. We speculate that a
downregulation of GS in the BBB allows for a faster entry of ammonia
into the brain and therefore may play a significant role in the onset of
HE. We anticipate upregulating GS in ECs of the BBB could become a
new therapeutic target for HE.
FRI-054
Plasma lipid mediator (LM) profiling identifies hyper- and hypoactivated groups of patients with ACLF and targeted 20% human
albumin solution infusion recalibrates abnormalities
L. China1, A. Maini1, R. Colas2, L. Ly2, J. Dalli2, D. Gilroy1, A. O’Brien1 and
ATTIRE (Albumin To prevenT Infection in liveR failurE) Trial
Management Group. 1Division of Medicine, UCL; 2William Harvey
Research Institute, Barts and The London School of Medicine and
Dentistry and Queen Mary College, London, United Kingdom
E-mail: louise.china@ucl.ac.uk
Background and Aims: Infection is a major cause of death in
advanced liver disease. We previously identified prostaglandin E2
(PGE2) mediated immune suppression in ACLF was antagonised by
albumin. Here we examined pro-resolving lipid mediators (LMs),
which have potent leukocyte directed and host protective actions.
Methods: ACLF patients with a serum albumin <30 g/L were recruited
(n = 10) as part of the ATTIRE feasibility trial. Daily 20% Human
Albumin Solution (HAS) was infused according to serum albumin for
up to 14 days. Plasma samples were taken daily. Plasma was prepared
as previously for Liquid Chromatography-tandem mass spectrometry
(LC-MS/MS) based profiling.
Results: We identified LMs from each major essential fatty acid
metabolome including 13 series resolvin (RvT) 1, protectin (PD)1 and
lipoxin (LX) A4. Overall levels pre and post albumin did not
demonstrate changes. Therefore we questioned whether responses
in LMs by albumin treatment were dependent on pre-treatment LM
levels. Principal component analysis identified 2 distinct groups
characterized by 5 patients each. Assessment of LM profiles pre
treatment demonstrated a hypo-activated profile (with reduced
concentrations of pro-resolving and inflammation initiating mediators including n-3 docosapentaenoic acid derived Protectins, AA
derived lipoxins and Prostaglandins, Thromboxane B2, and
Leukotriene B4) . The second hyper-activated group was characterized
by elevated LMs . Hyper-activated patients had elevated WCC,
temperature, cytokine, CRP levels and statistically significant
increases in plasma endotoxin. Investigation of LMs post-albumin
administration demonstrated a re-equilibration of several mediator
families with those in hyper-activated group decreased, whilst in the
hypo-activated group LMs increased post albumin treatment.
Conclusions: Plasma LM profiling identifies 2 distinct groups,
hypo and hyper-activated and regulation of plasma lipid mediator
profiles by albumin treatment is distinct in each group suggesting that
HAS activates different protective mechanisms according to phenotype. Sepsis immunophenotyping studies have shown both hyper and
hypo-activated profiles have a negative outcome. The potential role
of these LMs has never been described in liver disease. Although
the hyper-activated group had elevated concentrations of endotoxin
and cytokine pre-treatment, these levels were not affected by HAS
infusion. These data offer an exciting and completely novel opportunity to study the effects of albumin on the immune system.
FRI-055
Albumin binding capacity is impaired in decompensated liver
cirrhosis and dysfunction is reversed by targeted in vivo 20%
human albumin solution infusions
L. China1, A. Maini1, D. Gilroy1, A. O’Brien1 and ATTIRE (Albumin To
prevenT Infection in liveR failurE) Trial Management Group. 1Division
of Medicine, UCL, London, United Kingdom
E-mail: louise.china@ucl.ac.uk
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Background and Aims: Circulating albumin binds and may catalyse
biologically functional ligands such as immunosuppressive PGE2.
However albumin concentration is low and dysfunctional in acute on
chronic liver failure (ACLF). Albumin infusion could therefore be used
as an immune restorative drug by increasing plasma concentration
and providing albumin with an improved PGE2 binding capacity. We
aimed to compare PGE2 binding in plasma samples of healthy
volunteers vs patients with ACLF and whether targeted 20% HAS
infusion improved this. We also examined differences in binding
capacity between commercial providers of albumin.
Methods: ACLF patients with albumin <30 g/L were recruited from 10
centres as part of the ATTIRE feasibility trial. Daily 20% HAS was
infused according to serum albumin for up to 14 days. Plasma
samples were taken daily. Albumin-PGE2 binding was examined
using a Thermo Scientific Single-Use rapid equilibrium dialysis
plate. 3H-PGE2 was incubated with HAS, plasma or control for
30mins. Samples were dialysed against PBS at 37°C. Counts from
sample and buffer were measured and bound % calculated.
Phosphoimaging confirmed PGE2 was binding to plasma albumin
not other proteins.
Results: The Kd of healthy albumin-PGE2 was 280 uM (very low
binding affinity). ACLF plasma (n = 8) bound less PGE2 than healthy
(n = 8) (mean 15.2% decrease, CI −23.3, −7.15, p = 0.0012). 52 paired
patients samples were blindly analysed pre and post 20% HAS
treatment. Mean increase in %PGE2 bound post treatment following
HAS was 7.7% (CI 4.5, 11.0%, p < 0.0001). 23 patient samples were
selected with ≥8% improvement in %PGE2 bound post HAS. Binding
may have improved due to increased albumin concentration post
treatment. Pre and post treatment plasma were diluted to the same
albumin concentration (18 g/L) and post treatment plasma still
bound significantly more PGE2 than pre-treatment (mean increase
10.9%, CI 5.2,16.7%, p = 0.0007). There were significant differences in
PGE2 binding in 4 different commercial and recombinant albumins.
However when concentration differences were corrected for, variation in binding was no longer significant.
Conclusions: This is the first study to demonstrate decreased
albumin binding capacity with a biologically significant ligand in
ACLF. Binding function significantly improves after infusion of
“healthy” human albumin solution demonstrating a potential
beneficial mechanism. Clinically beneficial outcomes of this treatment will be evaluated in the ATTIRE RCT (n = 866) which began
recruitment in 2016.
FRI-056
Survival predictors in cirrhotic patients with refractory ascites
treated with transjugular intrahepatic portosystemic shunt
M. Aicart-Ramos1, L. Ibáñez-Samaniego2,3, H. Martínez-Lozano2,
M.-V. Catalina2, E. Rodríguez-de Santiago1, R. Bañares2,3,4,
A. Albillos1,3,5. 1Servicio de gastroenterología y hepatología, Hospital
Ramón y Cajal; 2Servicio de medicina del aparato digestivo, Instituto de
investigación sanitaria Gregorio Marañón. Hospital general universitario
Gregorio Marañón; 3Centro de investigación biomédica en red:
Enfermedades hepáticas y digestivas (CIBERehd), Instituto de salud
Carlos III; 4Facultad de Medicina, Universidad Complutense; 5Facultad
de Medicina, Universidad de Alcalá, Madrid, Spain
E-mail: marta.aicart@gmail.com
Background and Aims: Transjugular intrahepatic portosystemic
shunt (TIPS) is increasingly used in the management of refractory
ascites in cirrhosis. Controversy exists regarding the predictive factors
of survival that could be useful for patient selection. The aim is to
identify predictive factors of survival in patients with cirrhosis
undergoing TIPS for refractory ascites.
Methods: Observational, retrospective, multicentric study, that
included all cirrhotic patients treated with TIPS for refractory
ascites since 1992. Patients with previous liver transplant were
excluded. Demographic, clinical, laboratory and hemodynamic data
were collected at baseline and consecutively until dead, liver
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transplant or end of follow-up. Kaplan-Meier model was used to
analyze survival, and Cox model to identify predictive factors of
survival.
Results: (mean ± SD): 129 patients (72% men) were included (71%
covered shunts) with a follow-up of 2.2 ± 2.7 years. Age, MELD and
Child were 54.6 ± 9 yr, 14.6 ± 5 and 8.9 ± 1 points, respectively. The
etiology of cirrhosis was alcoholic in most patients (65%). Portal
pressure gradient (PPG) after TIPS insertion was 7.1 ± 2 mmHg. Nonalcoholic etiology (Hazard Ratio [HR] 2.1 95%CI 1.07–4.01), renal
impairment (Cr > 1.5 mg/dL) (HR 2.15, 95%CI 1.12–4.15), INR at
baseline (HR 4.99, 95%CI 1.65–15.1), covered shunt (HR 0.29, 95%CI
0.15–0.57) and PPG post-TIPS (HR 0.79, 95%CI 0.68–0.91) were the
only independent predictive factors of survival in multivariate
analysis. In the covered TIPS group, prognosis worsened if ≥2 of
those variables were present (fig.1).

Conclusions: Etiology, renal impairment and INR before TIPS,
covered shunt and PPG after TIPS strongly influence survival in
patients with cirrhosis undergoing TIPS for refractory ascites. The
association of two or more predictive factors identifies those patients
with worse prognosis.
FRI-057
Intestinal inflammation worsens epithelial barrier function in
rats with cirrhosis and ascites: role of commensal gut flora
L. Muñoz1,2, M.-J. Borrero1,2, M. Ubeda1,2, L. Paule1,2, M. Lario1,2,
D. Díaz1,2,3, E. Conde4, M. Rodríguez-Serrano4, A.-M. Sánchez-Díaz5,
R. del Campo5, Ó. Pastor6, L. García-Bermejo4, M. Álvarez-Mon1,2,3,
A. Albillos1,2,7. 1Dept Medicine and Medical Specialties, University of
Alcalá, Alcalá de Henares; 2CIBERehd, Instituto de Salud Carlos III,
Madrid; 3Immune System Diseases and Oncology Service, University
Hospital Príncipe de Asturias, Alcalá de Henares; 4Biomarkers and
Therapeutic Targets in Prevalent Diseases Group; 5Dept Microbiology;
6
Dept Clinical Biochemistry; 7Gastroenterology and Hepatology Service,
University Hospital Ramón y Cajal, IRYCIS, Madrid, Spain
E-mail: leticia.munoz@uah.es
Background and Aims: Intestinal barrier damage plays a key role in
the pathogenesis of gut bacterial translocation (GBT) in cirrhosis.
However, it remains unclear whether intestinal inflammation is
present in cirrhosis as a contributing factor. In rats with CCl4cirrhosis, this study examined (i) the presence of intestinal
inflammation, (ii) its impact on intestinal barrier function, and (iii)
the role of intestinal microflora in its pathogenesis.
Methods: The following variables were analysed in pre-ascitic (ASC-)
and ascitic (ASC+) rats with cirrhosis, and in ASC+ rats after bowel
decontamination: intestinal intraepithelial and lamina propria
lymphocytes (IELs and LPLs) and their cytokine production (flow
cytometry, qRT-PCR, and immunofluorescence), GBT (lymph nodes
culture), intestinal permeability (faecal albumin and intercellular

junction expression), and ileum faecal load and composition (culture,
qRT-PCR and pyrosequencing).
Results: Intestinal inflammation was present in ASC- rats indicated
by IELs recruitment. As cirrhosis progressed (ASC+ rats), the
inflammatory infiltrate was localized at the lamina propria. In ASC+
rats, LPLs showed marked expansion of interferon-gamma producing
T-helper and T-cytotoxic, T-regulatory and activated B lymphocytes,
as well as innate defence cells (gammadelta-T and NK). This
expansion was associated with depletion of interleukin-17 secreting
T-helper lymphocytes. Intestinal inflammation in ASC+ was also
accompanied by the aberrant distribution of ZO-1 and E-cadherin
and greater faecal albumin loss (ASC+: 15 ± 6; ASC-: 8 ± 2; controls:
9 ± 2 ng/mg stool; p < 0.05). Compared to controls, ASC+ rats showed
a higher intestinal bacterial load (6.9 ± 0.2 vs. 5.4 ± 1.1 CFU/g stool)
and dysbiosis (greater % of Proteobacteria, Bacteroidetes and
Deferribacteres, and lower % of Firmicutes and Candidatus). Intestinal
inflammation (% of interferon-gamma producing T-cytotoxic LPLs)
directly correlated with barrier damage (faecal albumin) (r = 0.65, p <
0.01) in ASC+ rats. Direct correlation was also detected between Tregulatory LPL frequency and Clostridium XIVa (r = 0.69, p < 0.05).
Intestinal inflammation and functional abnormalities were more
severe in ASC+ rats with GBT (76%) than without, and improved after
bowel decontamination with antibiotics.
Conclusions: Intestinal inflammation is present in cirrhosis with
ascites and seems to be driven by commensal bacteria causing GBT.
These observations suggest intestinal inflammation as a novel
therapeutic target to control GBT in cirrhosis with ascites.
FRI-058
Cannabinoid receptor 1 mediates M1 polarization of bone
marrow-derived monocytes/macrophages via RhoA/NF-κB p65
and ERK1/2 signaling pathways respectively in mouse fibrotic liver
L. Tian1, L. Yang1, W. Li1, X. Fan1, J. Yang1, N. Chang1, J. Xie1, L. Yang1,
L. Li1. 1Department of Cell Biology, Capital Medical University, Beijing,
China
E-mail: liliying@ccmu.edu.cn
Background and Aims: Emerging evidence has demonstrated
cannabinoid receptor 1 (CB1) can be involved in liver fibrosis by
affecting the activities of bone marrow (BM)-derived monocytes/
macrophages (BMMs). However, the knowledge of whether CB1 is
involved in the polarization of BMMs remains limited.
Methods: ICR mice were lethally irradiated and received BM
transplants from enhanced GFP transgenic mice. Four weeks later,
mice of BM reconstruction were subjected to CCl4-induced liver
fibrosis. CB1-siRNA in vivo injection was performed to analyze CB1
function in fibrotic livers. Expressions of M1 (CD86 etc.) and M2 (Arg1
etc.) gene signatures in livers or cultured primary BMMs were
measured by RT-qPCR, Western blot and Cytometric Beads Array. In
vitro, the signaling pathways of CB1 mediating BMM polarization
were analyzed by RT-qPCR, Western blot and High Content Screening
for immunofluorescence.
Results: By detecting the dynamic changes of M1 and M2 gene
signatures in mouse liver at different time points after liver injury
using mouse models induced by bile duct ligation or CCl4, we found
M1 gene signatures were significantly elevated in both models, while
that of M2 type macrophages had little change. Furthermore, the
proportion of total M1 type cells increased markedly in nonparenchymal cells in CCl4-induced damaged livers. Our preceding study
confirmed that CB1 was involved in CCl4-induced liver fibrosis and
CB1 expression was increased in fibrotic livers. Here, we found that
the expression of CB1 showed positive correlation with CD86, but not
with Arg1. Blockade of CB1 by its antagonist or siRNA in vivo downregulated the mRNA and protein levels of M1 markers in fibrotic
livers. Further, these pretreatments also reduced the proportion of
M1 type of BMMs, but had no effect on the amount of M1 type of
Kupffer cells in fibrotic livers. Focusing on BMMs, we discovered
that CB1 was involved in the polarization of BMMs towards M1 type.
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The CB1-involved M1 polarization was apparently impaired by PTX
(G(α) i/o protein inhibitor), Y27632 (ROCK inhibitor) and PD98059
(ERK inhibitor), while SB203580 ( p38 inhibitor) and compound C
(AMPK inhibitor) had no such effects. We found the mechanism of
activated CB1 promoting M1 polarization of BMMs was depended on
G(α) i/o /RhoA/NF-κB p65 signaling pathway and G(α) i/o /ERK1/2
signaling pathway, respectively.

in the cirrhotic rat livers and in cirrhotic human livers. Interestingly,
up-regulations of COX-2 and SSTR-2 in cirrhotic rat liver were
inhibited by a highly selective COX-2 inhibitor celecoxib. In L02 cells,
TAA and overexpression of COX-2 induced a dose dependent upregulation of COX-2 and SSTR-2, but were inhibited by celecoxib.
Conclusions: Octreotide ameliorates portal hypertension via the
inhibitory effects on angiogenesis and inactivation of SSTR-2/p-ERK/
HIF-1α/VEGF signaling pathway. COX-2 up-regulated hepatic SSTR-2,
while DNA methylation is less likely attribute to this process.
FRI-060
Novel isolation and high purity enrichment of liver progenitor cell
populations
H. Julich-Haertel1, M. Tiwari1, C. Mehrfeld1, F. Lammert1, M. Kornek1,
V. Lukacs-Kornek1. 1Internal Medicine II, Saarland university, Homburg,
Germany
E-mail: henrike.julich-haertel@hotmail.com

Conclusions: CB1 plays a crucial role in regulating M1 polarization of
BMMs in liver fibrosis via RhoA/NF-κB p65 and ERK1/2 signaling
pathways, respectively.
FRI-059
Beneficial effects of octrotide on intrahepatic angiogenesis via
somatostatin receptor 2 in portal hypertensive and cirrhotic rats
S. Tang1, J. Gao1, Y. Lu1, C. Tang1. 1Department of Gastroenterology, West
China Hospital, Sichuan University, Chengdu, China
E-mail: gjh731@foxmail.com
Background and Aims: Abnormal angiogenesis is critical for portal
hypertension in cirrhosis. Except for etiological treatment, no
efficient medication or regime has been explored to treat the early
stage of cirrhosis when angiogenesis is initiated. In this study, we
explored an anti-angiogenesis effort through octreotide to treat early
stage of cirrhotic portal hypertension in an animal model.
Methods: Peritoneal injection of thiacetamide (TAA) was employed
to induce liver cirrhosis (200 mg/kg every 3 days for 16 weeks). Male
Sprague-Dawley rats were randomized into control, TAA and
TAA + octreotide group with 15 rats in each group. In vivo, parameters
for fibrosis, portal venous pressure, angiogenesis and integrated
signal pathways were determined. Methylation of somatostatin
receptor (SSTR-2) was determined by using the bisulfite sequencing
and sequenom MassArray. In vitro, the mechanism of octreotide on
angiogenesis was determined in HUVEC. The L02 cell was used to
investigate the mechanism of SSTR-2 up-expression. Liver tissue
microarrays were applied to determine levels of SSTR-2, SSTR-5 and
cyclooxygenase-2 (COX-2) in cirrhotic human livers.
Results: Firstly, compared with the TAA group, liver fibrosis and
portal pressure in the TAA + octreotide group were remarkably
decreased. The micro-hepatic arterioportal fistulas, intrahepatic and
splanchnic angiogenesis in the TAA + octreotide group were dramatically reduced. Secondly, the up-regulation of VEGF, HIF-1a, c-Fos and
p-ERK induced by TAA were significantly inhibited by octreotide in
rats. SSTR-2 and SSTR-5 were up-regulated in cirrhotic rat livers and
in cirrhotic human livers. Octreotide inhibits tube formation and
endothelial cell migration via SSTR-2/p-ERK/HIF-1a/VEGF signaling
pathway in HUVEC cells. Finally, DNA methylation of SSTR-2 remains
unchanged in cirrhotic rat livers. Levels of COX-2 were up-regulated
S392

Background and Aims: During chronic liver injuries, progenitor cells
expand in a process called ductular reaction, which also entails the
appearance of inflammatory cellular infiltrate and epithelial cell
activation. The progenitor cell population during such inflammatory
reactions has mostly been investigated using single surface markers,
either by histological analysis or by flow cytometry-based techniques. However, novel surface marker combination in our laboratory
using CD133 and gp38 has recently identified various functionally
distinct subsets within the liver progenitor compartment (Eckert et al.
2016 AJP, PMID: 26564718). We aimed to isolate and enrich the various
subsets of liver progenitor cells with high purity using a novel
automated magnetic separation.
Methods: We have developed magnetic bead-based automated cell
isolation for liver progenitor subsets. Using a novel simplified cell
dissociation protocol and surface markers such as gp38 and CD133,
we performed magnetic bead separation and flow cytometry
analyses of liver progenitor subsets.
Results: Using simplified digestion technique with a new enzyme
mix containing, dispase, DnaseI and collagenase P (DDP mix), liver
single cell suspension and its progenitor cell content could be
significantly increased compared to conventional isolation technique
from the murine liver (Collagenase D: gp38−CD133+ 29.7% ± 2.1, DDP
mix: gp38−CD133+ 45.3% ± 3.1; Collagenase D: MFI 6,288 ± 393.4,
DDP mix: MFI 8,150 ± 302, p < 0.0025). gp38 and CD133 labeled
magnetic beads combined with multistep automatic cell separation
resulted in high purity (88% ± 1.4, p < 0.0001) and maintained the
viability of the isolated cells (61.7% ± 4.3 (CD133 MACS), 70% ± 2.5
(gp38 MACS). This enabled the preparation of high quality RNA for
further genetic analyses and for using the cells for in vitro
differentiation assay.
Conclusions: Overall, we have developed a novel detailed isolation
and analysis of liver progenitor subsets. By employing a new enzyme
combination, rare progenitors could be analyzed by flow cytometry
measurements. Additionally, progenitor cells could be enriched with
high purity, using an automated microbead-based technique.
Importantly, the isolation of these rare cell populations maintained
their high viability that is superior in comparison to other existing
methods.
FRI-061
Systemic delivery of gene therapy – a proof of concept study in a
model of cirrhosis and portal hypertension
H. Jones1, A. Habtesion1, G. Mehta1, R. Jalan1, N.A. Davies1,
R.P. Mookerjee1. 1Institute for Liver and Digestive Health, UCL, London,
United Kingdom
E-mail: helen.jones@ucl.ac.uk
Background and Aims: Chronic liver disease is associated with
down-regulation of many genes. Restoration of function by infusion
of recombinant proteins has been suggested as therapies for different
aspects of chronic liver disease. Drawbacks to this approach include
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the need for frequent re-administration. Gene therapy using AAV for
liver expression is an attractive alternative offering a much longer
time before repeat administration is required. However, current trials
have all been in patients with healthy livers. In this study we used the
bile duct ligation (BDL) rat model of cirrhosis and portal hypertension
(PH) to determine whether systemic delivery of AAV for liver
transgene expression is feasible in advanced liver disease with PH.
Methods: Male Sprague Dawley rats underwent BDL surgery. 2 weeks
later AAV2/8 expressing luciferase from the liver specific TBG
promoter were delivered by IV injection into the jugular vein under
anaesthesia. Rats received either 9e10, 9e11, or 9e12 vector genomes
per kg body weight. An additional group of rats did not receive any
AAV. Following AAV delivery, luciferase expression was measured 3
times per week for 2 weeks by in vivo bioluminescent imaging under
anaesthesia using an IVIS system (Perkin Elmer). 4 weeks following
BDL surgery, haemodynamic measurements were performed under
terminal anaesthesia. Plasma was collected for biochemical analysis,
and liver tissue for histological analysis.
Results: In vivo luciferase expression was seen in the liver, but not
elsewhere, in all three dose groups (see figure). Quantitative analysis
showed a dose response. Expression peaked between days 5–8 post
administration and remained stable until the end of the study, 28
days post BDL surgery. There was no increase in portal pressure in the
AAV-treated rats compared to untreated BDL rats. There was no
increase in the plasma levels of ALT, AST, and bilirubin in the AAVtreated rats compared to untreated BDL rats. H&E stained liver
sections showed no change in liver architecture nor increase in
inflammation in the AAV treated groups compared to untreated BDL
rats.

Conclusions: We have demonstrated that systemic administration of
AAV2/8 can successfully direct liver expression of transgenes in a rat
model of cirrhosis and PH. Infection with AAV2/8 did not have
deleterious effects on the existing level of disease. This opens up the
possibility of using gene therapy to restore gene expression in
cirrhotic patients with portal hypertension.
FRI-062
Functional cortical connectivity is disturbed in patients with
cirrhosis even when neuropsychometric performance is
unimpaired
H.D. Zacharias1, C.D. Jackson2, A.M. Drewes3, M.Y. Morgan1,
S.S. Olesen3. 1UCL Institute for Liver & Digestive Health, Department of
Medicine, Royal Free Campus, University College London; 2Department
of Neurophysiology, Royal Free Hospital, Royal Free London NHS
Foundation Trust, London, United Kingdom; 3Mech-Sense, Department
of Gastroenterology and Hepatology, Aalborg University Hospital,
Aalborg, Denmark
E-mail: marsha.morgan@ucl.ac.uk
Background and Aims: Disordered brain connectivity, generally
defined as failure of effective functional integration within/between
brain areas, is thought to be the core deficit in several mental health
disorders. Functional connectivity is the term used to define the
temporal synchrony or correlation among signals of two or more

segregated regions. The aim of this study was to investigate EEG
functional connectivity, measured by the phase-lag index (PLI), in a
large well-characterized population of patients with cirrhosis.
Methods: The study population comprised 268 patients with
cirrhosis (174 men: 94 women: mean [range] age 55.3 [24–81] yr;
67% alcohol-related) and 137 healthy individuals (73 men: 94
women; mean age 39.2 [17–75] years). Psychometric performance
was assessed using the Psychometric hepatic Encephalopathy
Syndrome (PHES) battery. The raw PHES data were evaluated using
UK normative values and patients ranked by their composite final
score into the following groups: PHES > 0; PHES −2 to −0; PHES −4 to
−2; and PHES <−4; composite scores of <2SD below mean reference
values were considered abnormal. EEG recordings were undertaken;
the PLI was calculated and divided into standardized frequency bands
viz: delta (1–4 Hz), theta (4–8 Hz), alpha (8–12 Hz) and beta (12–
32 Hz), employing the implementation from The Neurophysiological
Biomarker Toolbox (NBT) (http://www.nbtwiki.net/).
Results: Significant EEG changes were observed in patients in whom
the PHES would ordinarily be considered normal viz PHES scores −2
to 0, compared to the reference population: Delta (0.139 ± 0.014 vs.
0.144 ± 0.014; p < 0.01), Alpha (0.141 ± 0.036 vs. 0.154 ± 0.036; p <
0.01) and Beta (0.065 ± 0.008 vs. 0.069 ± 0.011; p < 0.05). More
pronounced changes were observed with increasing psychometric
impairment; viz PHES scores −4 to −2: Delta (0.138 ± 0.012 vs. 0.144 ±
0.014; p < 0.01), Theta (0.117 ± 0.018 vs. 0.103 ± 0.009; P < 0.0001):
Alpha (0.124 ± 0.026 vs. 0.154 ± 0.036; P < 0.0001) and Beta (0.062 ±
0.006 vs. 0.069 ± 0.011; P < 0.0001). Significant correlations were
observed between individual psychometric test results and functional connectivity in all but the delta band.
Conclusions: Cortical connectivity is disturbed in patients with
cirrhosis even when neuropsychometric performance is unimpaired.
These finding attests to the spectral nature of the neuropsychiatric
changes in this patient population and may provide a new and
objective mean for assessments and early identification of clinically
relevant hepatic encephalopathy.
FRI-063
Inhibition of macrophage infiltrations by thalidomide improves
muscle wasting of cirrhotic rats
H.-C. Lin1, T.-H. Li1, P.-C. Lee1, W.-C. Liu1, S.-F. Huang1, K.-C. Lee1,
M.-C. Hou1, Y.-Y. Yang1 and Division of Gastroenterology and
Hepatology, Taipei Veterans General Hospital. 1Division of
Gastroenterology & Hepatology, Taipei Veterans General Hospital, Taipei,
Taiwan
E-mail: hclin1956@yahoo.com
Background and Aims: Muscle wasting is a common cirrhotic
complication. Increased circulating CD16+ monocytes with upregulation of TNF-α and iNOS are reported in relation to M1 macrophage
polarization and down-regulation of myogenic factors; and these
mechanisms are all involved in muscular atrophy. Besides the
benefical effects on hepatic fibrosis and hyperdynamic circulation
in experimental cirrhotic models, thalidomide also acts as a TNF-α
inhibitor that suppresses the NFκB-iNOS pathway. In this study, we
aimed to investigate the effect of thalidomide on cirrhotic muscle
wasting.
Methods: Common bile duct-ligated (BDL) cirrhotic rats were treated
with vehicle or thalidomide (100 mg·kg−1·day−1) for 14 consecutive
day starting 2 weeks after BDL. Animals were sacrificed for
experiments at 4 weeks after BDL. Circulating and intramuscular
inflammatory status as well as macrophage polarization, and muscle
wasting profiles were analyzed. Additionally, acute in vitro effects of
thalidomide on C2C12 myoblasts were also evaluated.
Results: Compared with BDL-vehicle group, thalidomide treatment
significantly ameliorated the elevation of circulating CD16+ (inflammatory) monocytes (36.9% vs. 47.8%, p < 0.05) in cirrhotic rats. By
down-regulation of NFκB-iNOS pathway, thalidomide also normalized the skeletal muscle weight (0.99 ± 0.51 g vs. 0.72 ± 0.05 g of
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anterior tibialis muscle, p < 0.05), cross section area of muscle fiber
(3,944 ± 536 vs. 3,066 ± 211 μm2, p < 0.05) and muscular protein
content (211 ± 10 mg/g vs. 151 ± 9 mg/g, p < 0.05), inhibited myotropic markers expression (MuRF1 and MAFbx, p < 0.05), M1 macrophage infiltration ( p < 0.05), muscular nitrotyrosine concentration
(229.4 ± 11 vs. 320 ± 43 pmol/mg, p < 0.05) and normalized myogenic
markers expression (MyoD1 and MHC, p < 0.05). Moreover, acute
thalidomide incubation in TNF-α pretreated C2C12 myoblasts
normalized the abnormal expressions of NFκBp65/iNOS, myotropic
and myogenic markers ( p < 0.05). However, the in vitro beneficial
effects of thalidomide were reduced by concomitant pre-incubation
of amioguanidine.
Conclusions: By down-regulating of NFκBp65-iNOS pathway, chronic
thalidomide treatment decreased circulating CD16+ (inflammatory)
monocytes, inhibited muscular macrophage infiltration, suppressed
myotropic signals and normalized myogenic signals expression.
Taken together, thalidomide is a potential agent for treatment of
cirrhotic muscle wasting.
FRI-064
Considerable aquaretic effects in experimental ascitic cirrhosis
achieved through blunting of adrenergic function with α2A
adrenergic receptor agonists
G. Sansoe’1, M. Aragno2, R. Mastrocola2, M. Ayoubi1, M. Parola2.
1
Division of Gastroenterology, Humanitas Gradenigo Hospital;
2
Department of Clinical and Biological Sciences, University of Torino,
Torino, Italy
E-mail: giovannisan@iol.it
Background and Aims: Catecholamines trigger proximal tubular
fluid retention and decrease Na+ and water delivery to the diluting
segment of the Henle’s loop, thereby reducing renal excretion of
solute-free water. In advanced cirrhosis, non-osmotic hypersecretion
of vasopressin (ADH) has a role in causing dilutional hyponatremia,
but the advantage of ADH V2 receptor antagonists is still controversial
in the treatment of ascites. We meant to test the hypothesis that
adrenergic hyperfunction might greatly contribute to water retention
in experimental ascitic cirrhosis.
Methods: Hormonal status, renal function and tubular free-water
reabsorption (TFWR) were assessed in six groups of rats with ascitic
cirrhosis: rats with cirrhosis due to 13-week CCl4 administration
(group G1); cirrhotic rats receiving, from 11th to 13th weeks of CCl4,
daily diuretics alone (0.5 mg/kg furosemide plus 2 mg/kg K+canrenoate) (G2), or diuretics associated with guanfacine oral
prodrug (α2A adrenergic receptor agonist and sympatholytic agent)
2 (G3), 7 (G4), or 10 mg/kg (G5), or diuretics plus SSP-004240F1 (V2
receptor antagonist) 1 mg/kg (G6).
Results: Natriuresis was lower in G1 than in G2, G4 and G6 (all P <
0.05). Low-dose guanfacine, added to diuretics in G3, reduced serum
norepinephrine from 423 ± 22 (in G2) to 211 ± 41 ng/L (in G3) (P <
0.05), plasma renin activity from 35 ± 8 to 9 ± 2 ng/mL/h (G2 vs. G3)
(P < 0.05), and TFWR from 45 ± 8 to 20 ± 6 microL/min (G2 vs. G3) (P <
0.01). Compared to G1 (untreated ascitic cirrhosis) or G2 (ascitic
cirrhosis treated with sole diuretics), TFWR was reduced to the same
extent in groups G3 (low-dose guanfacine plus diuretics) and G6 (V2
antagonist plus diuretics). TFWR correlated only with plasma
aldosterone (r = 0.51, P < 0.01) and urinary potassium excretion (r =
0.90, P < 0.001).
Conclusions: In ascitic cirrhosis, reduced volaemia with secondary
aldosteronism and adrenergic hyperfunction, especially when exacerbated by potassium-depleting diuretics (furosemide), contributes
to tubular retention of water and dilutional hyponatremia. In this
case, suitable doses of sympatholytic agents are as effective as V2
antagonists when the aquaretic effect is needed.
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FRI-065
Activation of proinflammatory citokines is involved in muscle
wasting in mice model of carbon tetrachloride induced liver
cirrhosis
M. Giusto1, L. Barberi2, F. Di Sario1, E. Rizzuto3, C. Nicoletti2,
F. Ascenzi2, A. Renzi4, N. Caporaso5, G. D’Argenio5, E. Gaudio4,
A. Musarò2, M. Merli6. 1Gastroenterology, Department of Clinical
Medicine; 2DAHFMO-Unit of Histology and Medical Embryology;
3
Department of Mechanical and Aerospace Engineering; 4Department of
Anatomical, Histological, Forensic Medicine and Orthopedics Sciences,
Sapienza university of Rome, Rome; 5Gastroenterology Unit, Department
of Clinical and Experimental Medicine, Federico II University of Naples,
Naples; 6Gastroenterology Unit, Department of Clinical and
Experimental Medicine, Sapienza university of Rome, Rome, Italy
E-mail: vincenzadg@yahoo.it
Background and Aims: Muscle wasting is a common feature in
cirrhosis. Our aim was to investigated main molecular pathways
contributing to muscle wasting in an experimental model of carbon
tetrachloride induced liver cirrhosis (CCl4).
Methods: 12-week old male wild-type (FVB) mice were used.
Cirrhosis was induced by intraperitoneal injection, twice a week, of
CCl4 for 12 weeks according to a well-established model. Control
animals received intraperitoneal injections of vehicle only (CTR).
Twelve weeks after body weight was recorded and mice were
sacrificed. Liver histological analysis was performed to confirm
cirrhosis. Peripheral muscles were rapidly dissected at the sacrifice
and weighed. Contractile properties of extensor digitorum longus
(EDL) was studied in vitro in both isometric and isotonic conditions.
Muscle samples were then rapidly stored for histological and
biological analysis. mRNA and proteins were quantified using real
time qRT-PCR and immunoblots.
Results: Results refer to fourteen mice, 7 CCl4 and 7 CTR. At the end
of 12 weeks, cirrhosis was histological confirmed in all the CCl4
treated mice. Compared with CTR, CCl4 mice had a reduction
in skeletal muscle weights, mainly in quadriceps and gastrocnemius.
The average cross sectional area (CSA) and The total myofiber
number of the quadriceps were significantly reduced in CCl4 vs CTR.
The frequency distribution of muscle fibers’ revealed a shift toward a
smaller size in CCl4 treated mice. Muscle atrophy was not associated
with a significant modification in muscles’ contractile properties.
Main molecular pathways involved in muscles atrophy were
subsequently investigated. Neither myostatin, AKT and mTOR
expressions was modified in CCL4 vs CTR. Upregulation of
proinflammatory citochines TNFα and IL6, mRNA and protein
expressions, were observed in CCl4 mice. Since TNF-alfa mediates
its effect on muscle by activation of NF-kB, we have also investigated
the expression of NFkB which was found to be significantly
increased in CCL4 mice. An upregulation of MuRF-1 expression
was also observed confirming activation of NF-κB-mediated gene
transcription.
Conclusions: Muscle atrophy is a characteristic complication in
experimental models of CCl4 induced cirrhosis. NF-κB overexpression
in skeletal muscle is activated by inflammatory cytokines, particularly tumor necrosis factor α (TNFα), suggesting that inflammation is
an important trigger of muscle atrophy in this model of liver cirrhosis.
FRI-066
Vascular morphology alterations during liver cirrhogenesis in rats
G. Peeters1, C. Debbaut1, W.H. De Vos2,3, P. Cornillie4, T. De Schryver5,
D. Monbaliu6,7, W. Laleman8,9,10, P. Segers1. 1IBiTech – bioMMeda, Dept.
Electronics and Information Systems, Ghent University, Gent; 2Lab. Cell
Biology and Histology, Dept. Veterinary Sciences, University of Antwerp,
Antwerpen; 3Cell Systems and Imaging, Dept. Molecular Biotechnology;
4
Dept. Morphology, Faculty of Veterinary Medicine; 5Centre for X-Ray
Tomography, Dept. Physics and Astronomy, Ghent University, Gent;
6
Abdominal Transplant Surgery, University Hospitals Leuven; 7Dept.
Microbiology and Immunology, KU Leuven; 8Gastroenterology &
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Hepatology, University Hospitals Leuven; 9Dept. Clinical and
Experimental Medicine, KU Leuven, Leuven; 10Jessa Hospital, Hasselt,
Belgium
E-mail: Geert.Peeters@UGent.be
Background and Aims: To date, little is known about the hemodynamic consequences caused by liver cirrhosis, especially at the
microlevel. To gain more insight in the vascular deterioration during
cirrhogenesis, accurate 3D reconstructions of the hepatic circulation
are a necessity. We have optimized two complementary techniques
to acquire detailed 3D geometrical data of the rat liver circulation,
covering the entire length scale of the hepatic vasculature, and
applied it to an established rat model of cirrhosis.
Methods: Cirrhosis was induced in rats according to the thioacetamide (TAA) protocol [1]. Prolonged TAA intoxication induces
centrilobular necrosis and eventually homogenous macronodular
cirrhosis after 18 weeks. Rats (n = 36) were sacrificed at 0, 6, 12 and 18
weeks. At each time point, 5 rats were assigned to the vascular
corrosion casting (VCC) technique and 4 rats to immunohistochemistry (IHC).
VCC entails injecting the casting resin PU4ii in the portal vein and
hepatic artery. Lipiodol was added to the arterial mixture as a contrast
agent to ensure a clear distinction between the vascular trees after
high resolution micro-CT scanning. The resulting datasets enabled
reconstructing detailed 3D geometries of the hepatic macro- and
microcirculation.
The IHC method includes staining 350 μm thick liver slices with a
generic endothelial marker antibody (RECA). To increase the liver
slices’ transparency and microscopic penetration depth, an adapted
version of the clearing protocol CUBIC was applied. Image stacks were
subsequently recorded with a confocal microscope, and automatically segmented and 3D analysed using in-house developed software
(DeLiver) allowing quantification of the microcirculation.
Results: We were able to analyse and compare morphological
parameters (radius, tortuosity, length, etc.) during cirrhogenesis.
Our IHC results suggest that microcirculatory alterations deteriorate
hepatic perfusion as the porosity (i.e. the number of sinusoids per
unit of volume) steadily declines from 20.8 ± 2.3% (normal) to 11.4 ±
3.1% (cirrhosis), and the mean sinusoidal radius significantly
decreases ( p < 0.05) for cirrhosis (3.9 ± 0.4 μm) compared to normal
liver tissue (4.4 ± 0.3 μm).
Conclusions: Our methodology allows examining the impact of liver
cirrhosis on the morphology of the hepatic vasculature at different
scales.

Drug-induced liver injury
FRI-434
NOX4 dependent activation of hepatic stellate cells with
conditioned medium derived from Isoniazid treated hepatocytes:
an In-vitro study
S. Santra1, A. Chowdhury1, D. Bishnu1, G.K. Dhali1, A. Santra1. 1IPGMER,
Kolkata, India
E-mail: achowdhury2002@yahoo.co.in
Background and Aims: Isoniazid (INH), administered for prolonged
periods, can lead to liver fibrosis. The present in vitro study was
designed to look for evidence with regards to answer the following
questions: (i) Whether soluble mediators released from INH exposed
hepatocytes can activate Heaptic stellate cells (HSC); (ii) the
mechanism of HSC activation and fibrogenesis by mediators, released
from hepatocytes during INH treatment.
Methods: To examine the role of soluble mediators released from INH
treated hepatocytes in the activation of HSC, we adopted either coculture model using Boyden’s Chamber to culture INH treated HepG2
expressing human CYP2E1 and LX2 cells in a non contact dependent
manner or using conditioned medium derived from INH treated
hepatocytes for the in-vitro culture of LX2 cells. Mouse primary
hepatocytes and hepatic stellate cells were used to examine the HSC
activation from conditioned medium (CM) derived from INH treated
primary hepatocytes. Intra cellular ROS, NOX activity and collagen
production were evaluated. Isoforms of NOX, phenotypic markers of
HSC activation and fibrogenesis were assessed by real time PCR and
Western blot analysis. Involvement of NOX4 in this process was
studied by knockdown of this gene using shRNA. Further, relevant
signaling pathways were looked at using pharmacological inhibitors.
Results: Conditioned medium from INH treated E47 cells and in
primary mouse hepatocytes elicited a burst of reactive oxygen species
in LX-2 cells as well as primary mouse HSCs and activated these cells
into proliferative and collagen producing phenotype. The catalytic
subunit of non phagocytic NOX, NOX1/4 was over expressed as
evidenced by real time PCR and Western blot analysis. ERK1/2 and
PI3K/AKT pathways, downstream of NOX signaling, were found to be
over expressed and were involved in enhanced collagen synthesis as
evident by using inhibitors of these signaling pathways. NOX
inhibitor (DPI) and silencing NOX4 gene by shRNA inhibited
conditioned medium induced activation of LX-2 cells and collagen
synthesis by these cells in presence of conditioned medium.
Conclusions: Apart from cellular cross talk in the hepatocyte
microenvironment, conditioned medium derived from INH treated
hepatocytes is fibrogenic through its effect on HSC activation,
proliferation and fibrogenesis through enhanced NOX4 up regulation,
ROS generation and ERK1/2 and PI3K pathways.
FRI-435
Alpha Toocotrienol causes apoptosis of activated Hepatic Stelate
cells through lysosome mitochondrial axis in INH induced liver
fibrosis: an in-vitro study
S. Santra1, A. Chowdhury1, D. Bishnu1, G.K. Dhali1, A. Santra1. 1IPGMER,
Kolkata, India
E-mail: achowdhury2002@yahoo.co.in
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Background and Aims: Isoniazid (INH) induced chronic liver injury
(CLD) is associated with trans-differentiation of quiescent hepatic
Stellate cells (HSCs) into proliferative and matrix producing myofibroblasts through an oxidant dependant pathway. Apoptosis of
activated HSCs may be a therapeutic option in INH / drug induced
CLD. In this study we examine the role of alpha tocotrienol in
inducing death of activated HSCs.
Methods: Human HSCs line LX-2 cells were exposed to conditioned
medium (CM) derived from INH treated HepG2 cells over expressing
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CYP2E1 (E47 cells) to generate more activated phenotypes. LX2 cells
both activated and quiescent (cultured with only low serum)
isoforms were treated with alpha tocotrienol (20 μmol/L) derived
from edible crude red palm oil. We focused on cell death and
upstream pathways. We performed flowcytometry, qRT-PCR, Western
blots and immunocytochemistry for assessment of cell death.
Further, lysosomal membrane permeabilization (LMP); mitochondrial membrane potential (MMP) and their stability were evaluated.
Results: Alpha tocotrienol treatment caused significant reduction of
expression of various profibrotic genes like TGF-beta, SMA, collagen
1A1. This was further confirmed by Western blot. Treatment of
tocotrienol caused demise of activated HSCs but not the quiescent
HSCs. The mode of cell death was predominantly apoptosis as
evaluated by flow cytometry and confocal microscopy. This was
further confirmed by increased expression of various pro apoptotic
proteins like Bax, caspase 3 and cytochrome c whereas on the other
hand, anti apoptotic protein Bcl2 expression gets decreased with
treatment with tocomin as revealed by western blot analysis. The
upstream events of tocotrienol induced apoptosis of more activated
phenotype of LX2 cells were studied that revealed increased LMP
associated with release of cathepsin D and loss of MMP as an early
event of cell death. Further loss of MMP was found to be the
downstream event of LMP. Stabilization of lysosomal membrane with
baffilomycin prevented tocotrienol induced apoptosis of more
activated phenotype of LX2 cells.
Conclusions: The present findings provide evidence to support that
alpha tocotrienol selectively induce apoptosis of the activated HSCs
through lysosomal-mitochondrial axis.
FRI-436
TAK1 signaling is essential for NLRP3 activation in mouse druginduced damage-associated hepatitis
L. Jiang1, S. Yue2, C. Li1, M. Ke1, R.W. Busuttil1, J.W. Kupiec-Weglinski1,
J. Li3, Q.-L. Ying2, B. Ke1. 1The Dumont-UCLA Transplant Center,
Department of Surgery, David Geffen School of Medicine at UCLA;
2
Department of Stem Cell Biology & Regenerative Medicine, Keck School
of Medicine, University of Southern California, Los Angeles, United
States; 3Department of Infectious Diseases, First Affiliated Hospital of
Nanjing Medical University, Nanjing, China
E-mail: bke@mednet.ucla.edu
Background and Aims: Transforming growth factor-β-activated
kinase 1 (TAK1) plays an important role in the regulation of
inflammatory and immune signaling pathways. Activation of TAK1
results in increased pro-inflammatory cytokine production and
inflammatory response. However, little is known the functional
roles and molecular mechanisms of TAK1 in the regulation of innate
immunity in liver inflammatory injury. This study was designed to
dissect the innate immune network regulated by TAK1 in acetaminophen (APAP)-induced liver injury.
Methods: Myeloid-specific TAK1 knockout (TAK1M-KO) and floxed
TAK1 (TAK1flox/flox) mice (n = 6/group) were intraperitoneally injected
with APAP (400 ug/g) or PBS. The animals were sacrificed at the
indicated time. In the parallel in vitro study, bone marrow-derived
macrophages (BMMs) from these conditional knockout mice were
transfected with CRISPR/Cas9-expressing β-catenin ( p-β-catenin) or
β-catenin knockout vector ( p-β-catenin KO) followed by LPS (100 ng/
mL) stimulation.
Results: Myeloid-specific TAK1 knockout (TAK1M-KO) ameliorated
liver damage, as evidenced by decreased sALT levels, macrophage and
neutrophil accumulation, and hepatocellular necrosis/apoptosis.
Unlike in TAK1flox/flox controls, TAK1M-KO increased β-catenin and
reduced NF-kB, phosphorylated JNK, NLRP3, cleaved caspase-1 and
IL-1β levels in APAP-challenged livers. LPS stimulation augmented
TAK1 and its adapter proteins TAB1/TAB2 and TRAF6 expression with
increased NLRP3 activation in BMMs from TAK1flox/flox mice.
However, TAK1M-KO increased β-catenin but reduced JNK and NLRP3
activation in LPS-stimulated BMMs. Moreover, knockdown of βS396

catenin with p-β-catenin KO transfection promoted TRAF6, NF-kB,
JNK and NLRP3 activation but diminished IL-1β levels in TAK1deficient BMMs after LPS stimulation.
Conclusions: This study demonstrates that TAK1 deficiency suppresses NLRP3-mediated innate immunity by activating β-catenin,
which in turn inhibits the TAB1/TAB2/JNK pathway in APAP-induced
liver inflammation. Our novel findings underscore the crucial role of
the TAK1 signaling cascade in the modulation of NLRP3 function in
APAP-triggered liver inflammation. This might imply a novel
therapeutic potential for drug-induced damage-associated lethal
hepatitis.
FRI-437
The novel macrophage activation marker soluble Mannose
Receptor, and soluble CD163, are elevated after acetaminophen
intoxication in relation to liver disease severity
C.B. Siggaard1, K. Kazankov1, H.J. Møller2, M.C. Donnelly3,
K.J. Simpson3, H. Grønbæk1. 1Department of Hepatology and
Gastroenterology; 2Department of Clinical Biochemistry, Aarhus
University Hospital, Aarhus C, Denmark; 3Department of Hepatology
and Scottish Liver Transplant Unit, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom
E-mail: cecisigg@rm.dk
Background and Aims: The macrophage activation markers, soluble
mannose receptor (sMR) and soluble (s) CD163, are associated with
liver disease severity and prognosis in chronic and acute liver
diseases. We aimed to investigate sMR and sCD163 in patients with
mild and severe acetaminophen (APAP) intoxication.
Methods: We investigated sMR and sCD163 levels in two independent cohorts of APAP overdosed patients. 49 patients with early mild
APAP overdose, unselectively included at Aarhus University Hospital
and 33 patients from Edinburgh Royal Infirmary with severe acute
liver injury (ALI) following APAP overdose. Blood samples were
collected from within 24 hours of admission. Levels of sMR and
sCD163 were measured using in-house ELISA assays.
Results: We observed increasing median levels of sMR and sCD163
with increasing liver involvement assessed by alanine aminotransferase (ALT) (Figure 1). In the Aarhus cohort, patients with normal ALT
on admission had lower levels of sMR (0.17 [0.13–0.24] vs. 0.22 [0.15–
0.39]) and significantly lower levels of sCD163 (1.29 [IQR 1.02–1.69]
vs. 2.92 [2.00–5.75], P = 0.009) compared to patients with elevated
ALT on admission. In the ALI cohort, both markers showed markedly
higher levels compared to the unselected group with mild APAP
overdose (sMR: 0.80 [IQR 0.63–1.14]; sCD163: 10.73 [IQR 5.79–14.62],
p < 0.001). In the Aarhus group, we found significant correlations
between baseline levels of sMR and sCD163 with ALT (R² = 0.27 and
R² = 0.63, respectively, P < 0.001). This was confirmed in the ALI
cohort for sMR (R² = 0.21, P = 0.01), but was not significant for sCD163
and ALT (R² = 0.09, P = 0.11). There was no difference in sMR levels
between survivors or non-survivors in patients with ALI. However, as
previously reported in ALI patients from Edinburgh patients sCD163
levels were higher in patients who died or underwent liver
transplantation compared to survivors and in patients who met the
Kings College Criteria compared to patients who didn’t.
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Conclusions: We showed that macrophage activation markers sMR
and sCD163 are elevated in patients with liver injury following
acetaminophen overdose and associated with the degree of liver
injury. However, only sCD163 showed an association with prognosis
in ALI patients.
FRI-438
Characterisation of the immune response in patients with drug
induced liver injury
C. Bergamo1, G. Germani1, D. Bizzaro1, C. Frasson2,3, G. Basso2,
A. Ferrarese1, A. Zanetto1, S. Shalaby1, I. Bortoluzzi1, M. Senzolo1,
M. Gambato1, F.P. Russo1, P. Burra1. 1Department of Surgery, Oncology
and Gastroenterology, Padova University Hospital, Multivisceral
Transplant Unit; 2Departement of Woman and Child Health, University
of Padova, Haemato-Oncology Laboratory; 3Fondazione Città della
Speranza, Istituto di Ricerca Pediatrica, Padova, Italy
E-mail: chiarab2@hotmail.it
Background and Aims: Drug Induced Liver Injury (DILI) represents
the leading cause of acute liver failure and liver transplantation in
Western countries, however pathogenesis, features and outcomes of
the disease are not still well defined. The aim of the study was to
assess the clinical presentation, outcome and characterisation of the
immune pattern in patients with DILI.
Methods: Ppatients admitted at Multivisceral Transplant Unit of
Padova University Hospital for suspected DILI, from 2013 to October
2016, were included. Demographic and clinic characteristics and
transplant free survival were evaluated in all patients.
In a subgroup of patients mononuclear cells from peripheral blood
were isolated by a density gradient centrifugation with Ficoll. Isolated
cells were analyzed by flow cytometry for the following populations:
monocytes (immature, early and mature), B lymphocytes, T helper
and T cytotoxic lymphocytes. Data were compared with healthy
controls.
Results: 31 DILI patients were evaluated, 55% women with a median
age of 46.7 years (range 33–70). The most frequent class of drugs
involved in DILI was antimicrobials (42%). Transplant free survival
rate at 1 year was 73%, with 16% patients who underwent liver
transplantation. The cytofluorimetric analysis, performed in 7 DILI
patients and in 4 healthy controls, showed a significant decrease of B
lymphocytes in DILI patients compared to healthy controls (2.4% ± 0.9
vs. 7.9 ± 0.5%, p = 0.01). Patients with DILI due to antimicrobials
showed a significant decrease of B lymphocytes (0.6 ± 0.4% vs. 7.9 ±
0.4%; p = 0.004) and of T Helper (8.3 ± 7.7% vs. 20.9 ± 12.2%; p = 0.05)
compared to patients with DILI due to other drugs. Male patients
showed a higher percentage of immature and early monocytes with
pro-inflammatory properties (12.9 ± 3.3% vs. 2.7 ± 2.7%, p = 0.007 and
9.7 ± 1.6% vs. 3.0 ± 2.9%, p = 0.03 respectively) and a higher percentage
of memory T cells (CD7-CD4+) (22.5 ± 2.8% vs. 3.8 ± 1.7%, p < 0.001)
compared with female patients. No differences were detected, in
terms of immune response, according different pattern of liver injury.
Conclusions: The most frequent class of agents involved in DILI was
antimicrobials, which seem to induce a marked immunodeficient
status, especially towards B lymphocytes, suggesting a possible
cytotoxic T cell-mediated liver damage. Despite the incidence of DILI
was higher in women, male patients seems to have a more enhanced
pro-inflammatory status.
FRI-439
Drug-induced effects on mtDNA homeostasis in HepaRG cells and
modulation by steatosis
D. Le Guillou1, S. Bucher1, D. Hoët2, G. Labbe2, B. Fromenty1. 1INSERM
U991, Université de Rennes 1, Rennes; 2SANOFI, Investigative Toxicology,
Alfortville, France
E-mail: dounia.leguillou@univ-rennes1.fr
Background and Aims: Although a major mechanism of druginduced liver injury (DILI) is mitochondrial dysfunction, little is
known regarding the deleterious effects of drugs on mitochondrial

DNA (mtDNA), which encodes 13 polypeptides of the respiratory
chain including ND1 and COX2. However, some studies suggest that
mitochondrial accumulation of drugs might favor the disturbance of
mtDNA maintenance. Moreover, there is no information concerning
the impact of steatosis on drug-induced impairment of mtDNA
homeostasis. We have recently shown that HepaRG cells incubated
with some fatty acids could be a valuable model to study druginduced hepatotoxicity in the context of NAFLD (Michaut et al.,
Toxicol Appl Pharmacol 2016). Nine drugs known (or suspected) to
accumulate within mitochondria thanks to the membrane potential
(i.e. OXPHOS uncouplers) were selected: amiodarone, atorvastatin,
lovastatin, imipramine, perhexiline, troglitazone, ritonavir, terbinafine and carbamazepine.
Methods: Steatotic and non-steatotic HepaRG cells were treated for
14 days with these drugs and their effects on mtDNA replication,
transcription and translation were investigated. Notably, we performed preliminary investigations to determine the IC50 for cytotoxicity (ATP levels) for all drugs and to ascertain that our cell model
could detect zalcitabine-induced mtDNA depletion and linezolidinduced inhibition of mtDNA translation.
Results: By using drug concentrations that did not induce major
cytotoxicity, we found that most of the selected drugs enhanced
mtDNA levels in non-steatotic HepaRG cells while this effect was less
evident in steatotic cells. These effects were in general paralleled by
variations of the mRNA expression of ND1, COX2, COX4 and PGC1a/b.
For ritonavir, these effects were also associated with a significant
increase in TFAM and NRF1 mRNA expression. Interestingly, we found
that ritonavir significantly reduced the protein expression of ND1 and
COX2 but not of COX4 (suggesting a specific alteration of mtDNA
translation) and strongly decreased complex I activity. However,
these latter effects were less pronounced in steatotic HepaRG cells,
which present lower CYP3A4 activity.
Conclusions: Drugs that uncouple OXPHOS consistently trigger some
mitochondrial biogenesis, which is occasionally dampened by
steatosis. Ritonavir, which impairs mtDNA translation, induces a
more robust mitochondrial biogenesis that was insufficient to
alleviate mitochondrial dysfunction.
FRI-440
p62/sqstm1 in a drug-induced model of hepatotoxicity: a novel
role beyond autophagy
F. Alegre1,2, M. Polo1,2, A. Marti-Rodrigo1, A.B. Moragrega1,
J.V. Esplugues1,2,3, A. Blas-Garcia1,2,3, N. Apostolova1,3. 1Farmacologia,
Facultad de Medicina, Universidad de Valencia; 2FISABIO; 3CIBERehd,
Valencia, Spain
E-mail: fernando.alegre@uv.es
Background and Aims: SQSTM1/p62 is a stress-induced scaffold
protein involved in multiple cellular processes such as autophagy,
inflammation and redox homeostasis. It has been associated with
several liver diseases, including NASH and cancer. We have previously
described a complex effect of the antiretroviral drug Efavirenz (EFV)
on hepatic cells, manifested in mitochondrial dysfunction and ER
stress and paralleled by enhanced autophagy. We aimed to evaluate
the role of p62 in this complex model of drug-induced liver injury.
Methods: Hep3B cells, primary human hepatocytes and cells with
reduced mitochondrial respiratory function (Hep3B rho0) were
exposed to clinically relevant concentrations (10, 25 and 50 μM) of
EFV (4–48 h). Key experiments were carried out in Hep3B cells
transiently transfected with p62 or CHOP (an ER stress-inducible
transcription factor) siRNA.
Results: Despite activation of autophagic flux, protein expression of
p62 was increased in EFV-treated hepatic cells, due to enhanced p62
mRNA transcription. This increase was substantially less marked in
rho° Hep3B cells. Of note, EFV produced an increase of p62 content in
both mitochondrial and cytosolic extracts, but only in the cytosolic
fraction when cells were exposed to pharmacologically induced ER
stress (Thapsigargin). The opposite was detected with Rotenone (ETC
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complex I inhibitor), which produced an increase in p62 only in the
mitochondrial fraction. p62 levels were mediated through the
transcription factor CHOP, while other well-known regulators (NFkB and Nrf2) are not involved. Western blot and RT-PCR analysis
revealed that EFV enhanced expression of the NLRP3 inflammasome.
Silencing of the p62 gene enhanced EFV-induced mRNA expression of
the NLRP3 inflammasome and rendered hepatocytes more susceptible to EFV-induced mitochondrial damage, made evident by
enhanced mitochondrial superoxide production; however, p62
silencing had no effect on LC3 expression, a key marker of autophagy.
Conclusions: CHOP-induced p62 plays an autophagy-independent
and protective (alleviating mitochondrial oxidative stress and
exerting an anti-inflammatory action) role in an in vitro model of
drug-induced hepatotoxicity characterized by mitochondrial dysfunction and ER-stress. These findings are of potential clinical
relevance as they may help to understand the off-target hepatic
effects of pharmacological agents.
FRI-441
The S-ademetionine role in the prevention of liver injury in
patients with acute leukemias in the polychemotherapy dynamics
I. Skrypnyk1, G. Maslova1. 1Internal Medicine, Ukrainian Medical
Stomatological Academy, Poltava, Ukraine
E-mail: scrin69@yandex.ru
Background and Aims: The polychemotherapy (PCT) is associated
with a high risk of hepatotoxic reactions, that cause a review of the
treatment tactics of patients with acute leukemia (AL), reduction the
dose of cytotoxic drugs, increasing the interval between cycles, which
reduces the effectiveness of a specific treatment. The aim – to assess
the effectiveness of S-ademetionine (S-AME) in the prevention of
medication liver injury in patients with AL in PCT dynamics.
Methods: The study involved 82 patients with AL (61–acute myeloid
leukemia (AML), 21–acute lymphoblastic leukemia (ALL)), mean age
17–72 years, men 48 (58.5%), 34 women (41.5%). The study included
patients with newly diagnosed AL, ECOG I-II. The activity of alanine
aminotransferase (ALT), aspartate (AST) aminotransferase, lactate
dehydrogenase (LDH), alkaline phosphatase (ALP), gamma-glutamyltranspeptidase (GGT) was determined before chemotherapy and after
two induction of remission cycles according to the protocols of ALL
and AML treatment. Depending on the assigned treatment, the
patients were divided into 2 groups: I (n = 42) – PCT + S-ademetionine (S-AME) 800 mg/day; II (n = 40) – control – PCT.
Results: Before chemotherapy in AL pts of group I the ALT activity was
65.11 ± 15.08 U/L, AST – 53.1 ± 12.03 U/L, alkaline phosphatase –
232.2 ± 22.21 U/L, GGT – 65.2 ± 19.26 U/L, LDH – 815.4 ± 91.07 U/L,
in the group II ALT activity was 61.9 ± 16.18 U/L, AST– 59.3 ± 14.13 U/L,
alkaline phosphatase – 262.1 ± 23.01 U/L, GGT– 71.04 ± 21.76 U/L,
LDH– 804.5 ± 81.27 U/L.
After 2 courses of chemotherapy in pts of group I, who received the
S-AME, ALT activity decreased in 2.2 times (29.9 ± 13.3 U/L), AST – in
2.3 times (22.7 ± 12.3 U/L), ALP – in 1.2 times (187.1 ± 17.6 U/L), GGT –
in 1.3 times (49.5 ± 11.7 U/L), LDH – in 1.7 times (421.9 ± 51.1 U/L) ( p <
0.05), reaching the value of the norm. The hepatotoxicity was
observed in 5 (11.9%) pts, which was associated with low efficiency of
chemotherapy. In group II pts didn’t get S-AME and the development
of hepatotoxicity was observed in 17 (42.5%) pts. In general, the ALT
activity in this group was 58.08 ± 16.14 U/L, AST – 41.2 ± 15.15 U/L,
ALP – 244.9 ± 23.15 U/L, GGT – 53.5 ± 17.1 U/L, LDH – 641.3 ± 51.82 U/L.
Hepatotoxic reactions in the comparison groups were characterized
by the development of cytolytic and cholestatic syndromes of
moderate activity.
Conclusions: Thus, in order to prevent the development of
hepatotoxic reactions in the polychemotherapy dynamics in pts
with AL S-AMe 800 mg/day can be recommended.

FRI-442
Reprogramming of human umbilical cord-derived mesenchymal
stromal cells into hepatocyte-like cells by over-expression of
hepatocyte nuclear factor 1-alpha
K. Buyl1, R.M. Rodrigues1, V. Rogiers1, J. De Kock1, T. Vanhaecke1 and
In Vitro Toxicology & Dermato-Cosmetology. 1Department of In Vitro
Toxicology & Dermato-Cosmetology, Faculty of Medicine and Pharmacy,
Vrije Universiteit Brussel, Brussels, Belgium
E-mail: karobuyl@vub.ac.be
Background and Aims: Stem cell technology holds great promise for
the generation of human liver-based in vitro models to screen out
hepatotoxic drug candidates. Recent research showed that human
umbilical cord-derived mesenchymal stromal cells (hUC-MSCs)
could represent a valuable cell population to generate human
hepatocyte-like cells as they already express several key liver-specific
transcription factors as well as hepatic progenitor markers. However,
they still lack the hepatocyte nuclear factors 1-alpha (HNF1a) and 4alpha (HNF4a), indispensable for their reprogramming towards
hepatocyte-like cells. Therefore, in this study, we aimed to investigate
the influence of HNF1a lentiviral over-expression on the phenotype
of hUC-MSCs.
Methods: hUC-MSCs were transduced with HNF1a-encoding lentiviral vector using a multiplicity of infection of 1. Further, HNF1atransduced hUC-MSCs were cultured in hepatogenic differentiation
medium during 21 days. Undifferentiated and differentiated hUCMSCs were used as control conditions. Whole genome microarray
analysis was performed using Affymetrix microarray technology.
Analysis of the transcriptomics results was carried out by using the
Partek Genomics Suite and the Affymetrix Transcriptome Analysis
Console. Gene expression was compared to that of human primary
hepatocytes (HuHep). Statistical analysis was performed using twoway ANOVA followed by a bonferroni post hoc test (p < 0.05).
Results: We found that the expression of the nuclear receptor
retinoid X receptor (RXR) gamma and the nuclear transcription factor
HNF4a, in HNF1a-transduced hUC-MSCs, were significantly upregulated compared to the control conditions. This expression was even
higher than found in HuHep. The same was observed for the uridine
5′-diphospho-glucuronosyltransferase (UGT) 1A family, important
phase II biotransformation enzymes. Further, a significant upregulation was observed compared to the control conditions for the serum
proteins alpha-foetoprotein (AFP), alpha1-antitrypsin (A1-AT), the
phase I biotransformation enzymes cytochrome P450 (CYP) 1A2
and CYP2A6 and the drug transporter multidrug resistance protein
(MDR) 1.
Conclusions: We believe that this strategy might therefore be
suitable to generate hepatocyte-like cells necessary for the development of functional human liver-based in vitro models for pharmacotoxicological purposes. However, additional experiments, including
liver functionality assays are required to further characterize these
hUC-MSCHNF1a-derived hepatocyte-like cells.
FRI-443
Free cholesterol accumulation in liver sinusoidal endothelial cells
exacerbates acetaminophen hepatotoxicity in mice,
T. Teratani1, K. Tomita2, T. Suzuki1, H. Furuhashi2, R. Irie3, S. Hida4,
Y. Okada2, C. Kurihara2, H. Ebinuma1, N. Nakamoto1, H. Saito5, T. Hibi1,
S. Miura2, R. Hokari2, T. Kanai1. 1Department of Internal Medicine, Keio
University School of Medicine, Tokyo; 2Department of Internal Medicine,
National Defense Medical College, Saitama; 3Department of Pathology,
National Center for Child Health and Development, Tokyo; 4Department
of Molecular Oncology, Institute for Biomedical Sciences, Shinshu
University Graduate School of Medicine, Matsumoto; 5Graduate School
of Pharmeceutical Sciences, Keio University Faculty of Pharmacy, Tokyo,
Japan
E-mail: kengo@boreas.dti.ne.jp
Background and Aims: Acute acetaminophen (APAP)-induced liver
injury is the most frequent cause of acute liver failure in the USA. As
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obesity is a risk factor for acute liver failure, high cholesterol intake,
which often underlies obesity, is suggested to play a role in the
mechanism. In the present study, we aimed to elucidate the effect of
high-cholesterol (HC) diet on acute APAP-induced liver injury.
Methods: C57BL/6 wild-type, toll-like receptor 9 (TLR9) knockout
(KO), caspase-1 KO, and apoptosis-associated speck-like protein
containing a caspase recruitment domain (ASC) KO mice were fed a
HC diet for 4 weeks, followed by treatment with APAP. Liver
sinusoidal endothelial cells (LSECs) were isolated from the mice for
in vitro analyses.
Results: The HC diet significantly increased acute APAP-induced liver
injury. In TLR9 KO mice, the exacerbating effects of the HC diet on
disease pathology disappeared. Similarly, the HC diet did not
exacerbate APAP-induced liver injury in both caspase-1 KO and ASC
KO mice. In response to acute APAP-induced liver injury, the
expression of liver pro-IL-1β and pro-IL-18 mRNA increased significantly. The HC diet significantly enhanced this effect. In contrast, in
the livers of TLR9 KO mice, the enhancement effect with HC intake
disappeared. In acute APAP-induced liver injury, cholesterol loading
significantly increased the production of mature IL-1β and IL-18
proteins by LSECs, but yielded no change in immune cells. Free
cholesterol (FC) accumulation was significantly higher in LSECs
isolated from HC mice than in those derived from mice fed a control
diet. DNA from dying hepatocytes (dying DNA) significantly
enhanced the production of pro-IL-1β and pro-IL-18 mRNA in LSECs
from control mice and this enhancement was significantly greater
in LSECs from HC mice, in a TLR9 signal-dependent manner.
Furthermore, in LSECs with increased cellular FC following treatment
with both acetyl low-density lipoprotein and the acyl-CoA:cholesterol acyltransferase inhibitor, dying DNA significantly increased the
expression of pro-IL-1β and pro-IL-18 mRNA compared with control
LSECs in a TLR9 signal-dependent manner.
Conclusions: HC intake exaggerated acute APAP-induced liver injury
via the accumulation of FC in LSECs, which enhanced TLR9-mediated
signaling, thereby exacerbating the disease pathology through
activation of the TLR9/inflammasome pathway.

Methods: We analysed data from 847 DILI episodes that occurred in
816 patients enrolled by the Spanish DILI Registry. Cases were
categorized and compared according to age; 65 years or older (N =
279) or younger than 65 years (N = 568).
Results: Equal gender distribution was seen among younger DILI
patients, while more males (56%) were found in the elderly group.
Pattern of liver injury was significantly different between the two
groups with the majority of the younger population being hepatocellular (70%), whereas the elderly were equally distributed between
hepatocellular and cholestatic/mixed patterns (P < 0.001). Cases with
mild severity were more common in the younger group (36% vs. 18%),
while cases of moderate severity were more common among the
elderly (68% vs. 52%) (P < 0.001). Comorbid conditions such as
diabetes, hypertension and dyslipidemia were more frequent in the
elderly (P < 0.001) who were characterized by a higher body mass
index (BMI). Jaundice and lymphopenia were significantly more
common in the elderly (P < 0.001). Percentage of spontaneous
recovery was higher in the younger group (64% vs. 57%) whereas
the need for hospitalization was significantly higher among the
elderly (64% vs. 47%, P < 0.001). Older patients required more time to
recover (median of 116 vs. 100 days, P = 0.028). While overall
mortality due to any reason was higher among the elderly, liverrelated death/transplantation rates did not differ significantly.
Pharmacologic drug classes most commonly implicated in DILI
were antiinfectives (35%) and central nervous system agents (14%)
for younger patients and antiinfectives (47%) and cardiovascular
agents (14%) for the elderly.
Conclusions: Male gender, cholestatitc/mixed pattern of injury and
higher BMI are the main features that characterize older DILI patients.
Increasing age was linked to higher proportions of jaundice and
lymphopenia, less spontaneous recovery rates and longer recovery
periods. Despite significantly higher proportions of comorbidities,
differences in liver-related death and transplantation rates did not
reach statistical significance.
Funding: AEMPS and ISCIII-FEDER (PI12/00378, PI15/01440,AC-00732013, CIBERehd).

FRI-444
Clinical characteristics and outcomes of elderly included in the
Spanish Drug-Induced Liver Injury (DILI) Registry
M. Slim1, J. Sanabria1, M. Robles-Díaz1, I. Medina-Cáliz1,
A. González-Jiménez1, A. Ortega1, M. García-Cortés1,
B. Garcia-Muñoz1, R. Sanjuán-Jiménez1, M.C. Fernandez2,
A. Castiella3, E. Zapata3, H. Hallal4, E. Montane5, G. Soriano6,
E. Roman6, J.M. Navarro7, M. Jimenez8, M. Prieto9, I. Conde9,
A. Aldea10, M. Hernández-Guerra10, J.M. Moreno11,
M. Romero-Gomez12, E. Gomez-Dominguez13, M.I. Lucena1,
R.J. Andrade1. 1Instituto de Investigación Biomédica de Málaga (IBIMA),
Hospital Universitario Virgen de la Victoria., Universidad de Málaga,
Malaga; 2Hospital Torrecardenas, Almeria; 3Hospital de Mendaro,
Guipuzcoa; 4Hospital Morales Meseguer, Murcia; 5Hospital Germans
Trias i Pujol, Badalona; 6Hospital de la Santa Creu i Sant Pau. CIBERehd,
Barcelona; 7Agencia Sanitaria Costa del Sol; 8Instituto de Investigación
Biomédica de Málaga (IBIMA), Hospital Regional de Málaga, Malaga;
9
Hospital Universitario y Politécnico La Fe. CIBERehd., Valencia;
10
Hospital Universitario de Canarias, Tenerife; 11Complejo Hospitalario
de Albacete, Albacete; 12Hospitales Universitarios Virgen MacarenaVirgen del Rocío. CIBERehd, Sevilla; 13Hospital 12 de Octubre, Madrid,
Spain
E-mail: mahmoud.slim@gmail.com

FRI-445
Prevalence and severity of liver injury after pulsed
methylprednisolone therapy in multiple sclerosis patients
M. Biolato1, V. Nociti2, G. Marrone1, A. Liguori1, C. De Fino2, A. Bianco2,
M. Mirabella2, A. Grieco1. 1Liver Transplant Medicine Unit,
Gastroenterological Area, Gastroenterological and EndocrinoMetabolical Sciences Department; 2Multiple Sclerosis Center,
Neuroscience Area, Neuroscience, Aging, Head and neck and
Orthopaedics Sciences Department, Fondazione Policlinico Universitario
Gemelli, Catholic University of Sacred Heart, Rome, Italy
E-mail: marcobiolato@gmail.com

Background and Aims: DILI is a rare adverse drug reaction that can
be associated with morbidity and mortality. Characterisation and
classification of phenotypic sub-groups is crucial for improving
diagnosis and causality assessment in DILI. We aimed to compare
clinical characteristics and outcomes between elderly and younger
patients diagnosed with DILI.

Background and Aims: Few cases of high dose pulsed methylprednisolone-related liver injury in patients with Multiple Sclerosis are
reported in literature but a prospective investigation was never been
performed. The aim of the study is to evaluate the prevalence and
severity of liver injury in patients affected by Multiple Sclerosis and
treated with pulsed methylprednisolone because of clinical relapses.
Methods: Prospective observational single-center study on patients
with multiple sclerosis, in relapsing phase of the disease, treated with
i.v. methylprednisolone 1,000 mg/day for 5 days. We tested liver
function tests (aspartate aminotransferase, alanine aminotransferase,
alkaline phosphatase, total bilirubin) before treatment and after two
weeks. In case of severe liver injury, defined according to “Hy’s law”, a
comprehensive hepatologic work-up was performed.
Results: During 12 month observation period, we collected 251 cycles
of i.v. high dose steroid treatment from 175 patients (65.1% females,
mean age of 40.8 ± 12.2 years; mean Expanded disability status scale
2.8 ± 2.1). After excluding 8 cycles presenting basal alteration of liver
function tests, serum aminotransferase elevation (any grade) was
observed on twenty-one cycles two weeks after methylprednisolone
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therapy ( prevalence 8.6%). Six of them ( prevalence 2.5%) presented a
severe liver injury according to Hy’s law; after comprehensive
hepatologic work-up, three out of them received a final diagnosis of
drug-induced liver injury and other three a final diagnosis of
autoimmune hepatitis.
Conclusions: Liver injury should be considered a possible adverse
event in patients with multiple sclerosis treated with pulsed
methylprednisolone therapy for clinical relapse. Aminotransferase
monitoring two weeks after pulsed methylprednisolone treatment is
useful for clinical management.
FRI-446
Jnk2 is indispensable in murine and human Ibuprofen-induced
acute liver failure
M.E. Zoubek1, M.M. Woitok1, S. Sydor2, L.J. Nelson3, L.P. Bechmann2,
M.I. Lucena4,5, R.J. Andrade4,5, A. Bast6, G.H. Koek7, C. Trautwein1,
F.J. Cubero1. 1Department of Internal Medicine III, University Hospital
RWTH Aachen, Aachen; 2Department of Gastroenterology and
Hepatology, University Hospital, University Duisburg-Essen, Essen,
Germany; 3 Laboratory Department of Hepatology, Royal Infirmary of
Edinburgh, University of Edinburgh, Edinburgh, United Kingdom;
4
IBIMA, H. Virgen de la Victoria, Universidad de Málaga, Malaga;
5
CIBERehd, Barcelona, Spain; 6Department of Pharmacology and
Toxicology, Maastricht University; 7Division of Gastroenterology and
Hepatology, Department of Internal Medicine, Maastricht University
Medical Centre, Maastricht, The Netherlands
E-mail: mzoubek86@yahoo.de
Background and Aims: Ibuprofen is a frequently used non-steroidal
anti-inflammatory drug (NSAID). Although it is generally welltolerated it can, nevertheless, cause serious liver injury. Our earlier
investigations clearly demonstrated that the JNK pathway plays a
relevant role in the pathophysiology of Ibuprofen-induced ALF, thus,
we aimed to analyze the role of Jnk1 and Jnk2 which, at present,
remains unknown.
Methods: First we investigated activation of essential pathways in
liver sections of Ibuprofen-induced ALF patients. Next we developed
a novel murine model of Ibuprofen intoxication. Overnight fasted
male C57BL/6 mice (6–8 weeks of age) were i.p injected with either
vehicle or Ibuprofen 600 mg/kg for 8 h. To assess the role of JNK, we
used animals carrying constitutive deletion of Jnk1 (Jnk1-/-) or Jnk2
(Jnk2-/-) expression and, later, expanded our investigations to animals
with either genetic deletion of Jnk1 (Jnk1Δhepa) or siRNA-mediated
deletion of Jnk2 (siJnk2Δhepa) exclusively in hepatocytes.
Results: JNK phosphorylation was increased in the cytoplasm of
hepatocytes and other non-LPCs derived from Ibuprofen-induced ALF
liver samples of human and murine origin, compared with healthy
tissue. Ibuprofen overdose produced a significantly stronger degree of
liver injury compared with vehicle-treated controls as evidenced by
transaminases, macroscopic as well as microscopic analysis of liver
tissues. Next, we sought to investigate the molecular pathways
associated with Ibuprofen overdose in mice. Interestingly, we found
increased activation of PKCα, AKT and JNK, and decreased p38 protein
levels, 8 h after Ibuprofen intoxication. Constitutive Jnk1-/- and Jnk2-/deficient mice exhibited a greater liver dysfunction than wildtype
(WT) animals. In contrast, siJnk2Δhepa animals showed a remarkable
decline of liver injury during Ibuprofen-induced ALF, which correlated with significantly higher serum liver enzymes and worsened
liver histology, compared to Jnk1Δhepa or WT animals.
Conclusions: In our study, cytoplasmic JNK activation in hepatocytes
and other non-LPCs is a hallmark of human and murine Ibuprofeninduced ALF. Ibuprofen overdose activates PKCa/AKT/JNK- and
attenuates p38-signaling in mice. Functional analysis in vivo
demonstrates that JNK2 in hepatocytes is essential in mediating
protection during Ibuprofen-dependent ALF and thus is a molecular
target for treatment.
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Development of a novel 3D organotypic human HepaRG-based
non-invasive imaging platform for pre-clinical drug screening
N.J. Martucci1, K. Morgan1, G. Anderson1, P.C. Hayes1, J.N. Plevris1,
P.O. Bagnaninchi2, L. Nelson1. 1Hepatology; 2MRC Centre for
Regenerative Medicine, University of Edinburgh, Edinburgh, United
Kingdom
E-mail: v1nmartu@exseed.ed.ac.uk
Background and Aims: Drug-induced liver injury (DILI) is the
leading cause of attrition in pre-clinical drug development and
withdrawals, hampered by both the lack of physiologically-relevant
human models and reliance on animal data. Therefore, strong
incentives exist to create new human-based, in vitro liver models,
which would offer better pre-clinical prediction of DILI. Human
hepatic HepaRG (hepatocyte: cholangiocyte) coculture maintain
in vivo-like liver-specific functions and functional polarity and are
considered a sustainable surrogate to primary human hepatocytes.
We aimed to develop organotypic 3D liver spheroids, coupled with a
novel imaging platform based on optical coherence tomography
(OCT), as a high throughput amenable approach for drug toxicity
screening using paracetamol as a model hepatotoxin.
Methods: HepaRGs were cultured at different densities (0–50,000/
well) to optimize 3D spheroid size using ultra low-adherence plates
[InSpheroTM]. OCT was used to monitor 3D spheroids in real time and
to quantify cell viability, proliferation; and correlated with biochemical assays. H&E staining was performed (d7; d14) to verify viability
(presence/absence of necrotic core) of spheroids. The optimal
spheroid size was defined as having a round spheroidal shape with
no necrotic core. To further validate the 3D model, viability (OCT;
ATP), metabolic competency (Prestoblue) and cell proliferation (wst8) was quantified following 24-hour dose-response to paracetamol.
Results: Enhanced viability, proliferation, and metabolic competency
was observed with an optimal spheroid size of 2,500 HepaRG cells
(also vs 2D HepaRG model). OCT was able to image 200 μm
Ø spheroids non-destructively with a 5 μm resolution (depth/
penetration); whilst time-lapse OCT image-acquisition with optical
fluctuation -maps were found to correlate directly to cell viability and
calculated at each dose; giving unique insight into both drug
penetration and toxicity. Finally, OCT cell viability values were
integrated all over the samples and correlated to biochemical assays.

Conclusions: The 3D-HepaRG-OCT platform has the potential to
assess noninvasively and label-free drug toxicity/penetration in
organotypic 3D-models providing an easily reproducible model
system for improved predictive drug toxicity screening and potentially to reduce the 3Rs. Future work involves further validation of the
model’s similarity to liver function in vivo, and testing other modes of
DILI, such as cholestasis.
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The characterization of esophagogastric varices associated with
oxaliplatin administration
N. Hattori1, R. Shigefuku1, T. Watanabe1, N. Matsumoto1, H. Nakano1,
H. Ikeda1, K. Matsunaga1, C. Okuse1, M. Suzuki1, F. Itoh1. 1St. Marianna
University School of Medicine, Kawasaki, Japan
E-mail: tsunamasa@gmail.com
Background and Aims: Oxaliplatin (L-OHP) is a key drug for
chemotherapy in colorectal carcinoma. Although L-OHP is one of
the cause of sinusoid obstruction syndrome (SOS) and portal
hypertension (PH), the frequency and severity underlying the
development of PH caused by L-OHP are not yet completely revealed
in Japan. The aim of this study is to retrospectively elucidate the
characteristics of patient status treated with L-OHP, and of their
esophagogastric varices (EGV).
Methods: This study included a total of 180 patients with colorectal
carcinoma, who were treated with chemotherapy including L-OHP as
the first line treatment between October 2010 and January 2016. The
SOS and PH caused by L-OHP was incorporated as platelet counts
decreased more than 20% of pre-chemotherapy or spleen size
detected by computed tomography (CT) increased more than 10% in
longest length compared to those of pre-chemotherapy, and an
appearance of EGV in CT or endoscopic findings.
Results: Of 180 patients with colorectal carcinoma treated with LOHP, thrombocytopenia accounted for 102 cases (56%), splenomegaly
for 61 cases (34%), and EGV for 7 cases (4%). In cases with an
appearance of EGV, the median duration of chemotherapy was 8.3 (3–
17) months, the median number of treatment session was 15.7 (8–29)
times, and the median durations from the commencement of L-OHP
to the varices treatment intervention was 20.8 (0–47) months.
Moreover, platelet counts were decreased from 27.2 ± 7.0 × 104/μL at
pre-chemotherapy to 9.8 ± 2.9 × 104/μL at appearance of EGV (P =
0.0007), and spleen size was increased from 9.7 ± 1.6 cm to 13.1 ±
1.5 cm (P = 0.0002). There were 2 cases with ruptured esophageal
varices (EV) underwent endoscopic variceal ligation, 3 cases with
unruptured EV underwent endoscopic injection sclerotherapy, and 2
cases with unruptured gastric varices underwent balloon-occluded
retrograde tranvenous obliteration. There was no variceal rupture
related death, and 4 dead cases due to primary disease, 3 cases with
EGV still alive under treatment intervention.
Conclusions: All cases of PH caused by L-OHP showed marked
thrombocytopenia and splenomegaly. Even if the treatment duration
was less than 1 year, there is a possibility of varication after a lapse of
more than 3 years since the commencement of L-OHP. We speculate
that SOS induced by L-OHP has a long lasting effect in liver. Therefore,
all cases underwent chemotherapy including L-OHP need to be
monitored for varication on regular gastroscopy even after completion of chemotherapy.
FRI-449
Drug-induced liver injury: presentations, causes and outcomes:
an Egyptian study
O. Alhadad1, M. Elsabaawy1, E.A. Sameea1, A. Roshdy2, A. Shaban1,
M. Salama1. 1Hepatology Department, National Liver Institute,
Menoufiya University; 2Epidemiology and Preventive Medicine
Department, National Liver Institute, Menoufiya University, Shebin El
Kom, Egypt
E-mail: eabdelsameea@liver-eg.org
Background and Aims: Drug-induced liver injury (DILI) is frequent
cause of liver injury and acute liver failure and is the most common
rationale for elimination of approved drugs from markets.
Methods: In this prospective study; liver injury was defined based on
levels of alanine aminotransferase more than 3-fold and/or alkaline
phosphatase levels more than 2-fold the upper limit of normal. Drug
history along with liver biopsy whenever feasible and Causality
assessment using Roussel Uclaf Causality Assessment Method
(RUCAM) were the diagnostic prerequisites after exclusion of other

etiologies of acute liver injury either: viral, biliary, hemodynamic, or
malignancy. Cases were followed up over one year with complete
data registry.
Results: DILI occurred due to one drug in 93.3% of cases, and by two
drugs in 6.7% of cases. In order of frequency the incriminated drugs
were: Diclofenac (31 cases, 41.3%), amoxicillin-clavulanate (14 cases,
18.7%), halothane toxicity (8 cases, 10.7%), ibuprofen (4 cases, 5.3%),
Khat (3 cases, 4%), and tramadol (3 cases, 4%), Sofosbuvir with ribavirin
(2 cases, 2.7%), and acetyl salicylic acid(2 cases, 2.7%). Forty four cases
(58.7%) were males and fifty six cases (74.7%) having background of
HCV related chronic liver disease. Thirty two cases (42.7%) presented
with hepatocellular injury, while 23 cases (30.7%) were with
cholestasis, and 20 cases (20.7%) with mixed pattern of injury. one
case received transplant (0.75%), 7 cases died (9.3%), 23 cases (30.6%)
developed liver decompensation (hepatic encephalopathy and
ascites), and forty four cases showed complete resolution (58.7%). In
patients with complete resolution; 23 cases were having hepatocellular injury (52.3%). In univariate analysis; chronic liver disease ( p <
0.001), cholestasis ( p < 0.001), age ( p = 0.004), absence of eosinophilia
(0.031) and low prothrombin concentration ( p = 0.001) were independent risk factors for DILI bad outcome. Multivariate analysis; only
advanced age ( p < 0.001), and low prothrombin concentration ( p =
0.001) as predictors of unfavorable outcomes.
Table 1: Frequency of received hepatotoxic drugs among studied
group of patients.
Total
(n = 75)
Studied variables

No

%

Amoxicillin Clavulinic acid
Halothane
Diclofenac
Interferon & sofosbuvir & ribavirin
Chemotherapy (indoxan,vincrystin)
Acetyl salicylic acid
Khat
Tramadol
Ibubrufen
Sofosbuvir + ribavirin
Carbimazole
Tenoxicam
Metimazole
Hormonal therapy (progesterone)
Carbamazepine

14
8
31
1
2
2
3
3
4
2
1
1
1
1
1

18.7
10.7
41.3
1.3
2.7
2.7
4
4
5.3
2.7
1.3
1.3
1.3
1.3
1.3

Table 2: Factors associated with outcome among studied group of
patients (n = 75).
95% CI
Variables

P-value

OR*

Lower

Upper

Age
Prothrombin
concentration

<0.001
0.001

1.113
0.943

1.055
0.912

1.174
0.975

Conclusions: Diclofenac is the most common offender in DILI
occurrence in an Egyptian cohort. Age and prothrombin concentration were the only predictors of DILI unfavorable outcomes.
FRI-450
Influence of host characteristics and pharmacological properties
on type of liver injury in hepatotoxicity
A. Gonzalez-Jimenez1, M. Chen2, K. McEuen2, C. Stephens1,
I. Medina-Caliz1, M. Robles-diaz1, M. Slim1, M.I. Lucena1, A. Suzuki3,
R. Andrade1. 1IBIMA, H. Virgen de la Victoria, Universidad de Malaga,
CIBERehd, Malaga, Spain; 2Division of Bioinformatics and Biostatistics,
National Center for Toxicological Research, US Food and Drug
Administration, Jefferson, AR; 3Deparment of Medicine, University of
Arkansas for Medical Sciences, Little Rock, AR, United States
E-mail: kolidri@gmail.com
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Background and Aims: The clinical course of drug-induced liver
injury (DILI) is typically categorized as hepatocellular, cholestatic, or
mixed. This categorization is important for the diagnosis of causative
drugs and the assessment of possible clinical outcomes. Here we
aimed to evaluate host and pharmacological factors that were
associated with the development of liver injury pattern.
Methods: 564 DILI cases classified according to biochemical parameters as having hepatocellular and cholestatic type of liver injury
were selected out of 692 cases enrolled in the Spanish DILI registry.
Univariate analyses and logistic regressions (R software) were
performed to compare the pharmacological properties of causative
drugs and host factors between the two groups (hepatocellular vs
cholestatic injury).
Results: Of the study cohort, 437 (77%) cases had hepatocellular
and 127 (23%) cholestatic type of liver damage. Seven parameters
were identified as being best predictors for liver injury pattern by
using the logistic regression analysis. Parameters increasing the
risk of hepatocellular damage included: age < 60 years (Odds ratio or
OR = 2.06; p = 0.0029), previously known allergic records (OR = 2.61;
p = 0.0493), >50% hepatic metabolism (OR = 1.70; p = 0.0417), enterohepatic circulation (OR = 4.94; p < 0.0001) and causative drugs with
a chemical double/single bond ratio >0.5 (OR = 2.04; p = 0.0285). In
contrast, presence of co-medications for cardiac disease and causative
drugs with a higher number of heterorings (OR = 0.68, p = 0.0270)
were found to decrease the risk of a hepatocellular injury pattern
(OR = 0.47, p = 0.0030). Interaction between older age (≥60 y) and
culprit drugs with low hepatic metabolism, but not high hepatic
metabolism, increase the risk of cholestatic damage (OR = 3.49,
p = 0.0001).
Conclusions: Host factors and pharmacological properties seem to
play a complementary role in the prediction of injury pattern in DILI.
The pharmacological properties facilitating hepatocellular damage
seem to be related with increased drug exposure or hepatocyte
damage. A high drug metabolism could be associated with an
increased possibility of generating reactive metabolites.
Funding: AEMPS and ISCIII-FEDER (PI15/01440, AC-0073-2013,
CIBERehd)
FRI-451
Liver progenitor cells significantly contribute to hepatocyte pool
in chronic liver injury and cirrhosis: a kinetic study in mice
R. Manco1, L.-A. Clerbaux1, I. Leclercq1. 1Université Catholique de
Louvain, Brussels, Belgium
E-mail: rita.manco@uclouvain.be
Background and Aims: Self-renewal of mature hepatocytes supports
homeostasis and regeneration of adult liver. Recent studies indicate
that liver progenitor cells (LPC) are recruited upon injury as a
facultative reservoir for generation of hepatocytes, although only a
small number of mature hepatocytes were shown to derive from LPC
in vivo. Models used for these studies do not recapitulate long lasting
chronic hepatocellular damage and fibrosis seen in human chronic
liver disease and cirrhosis. Our aim is therefore to follow the
dynamics of ductular reaction (DR) and the LPC’s fate during
chronic liver injury in mice.
Methods: We used tamoxifen-inducible Osteopontin-Cre (OPNCreERT2) mice crossed with yellow fluorescent protein (YFP) reporter
mice to follow the fate of LPC and biliary cells with an efficiency >85%.
Long-term chronic injury was induced by repeated carbon tetrachloride (CCl4) injections 3x/week for 4, 6, 8, 16 and 24 weeks,
resulting in chronic fibrosis and eventually cirrhosis.
Results: After 4 weeks CCl4, DR is minimal with few ck19+/YFP+
positive cells in periportal area and LPC-derived hepatocytes (traced
as YFP+ hepatocytes) are inconspicuous. After 6 weeks, DR is similar
in intensity but small foci of YFP+ hepatocytes adjacent to portal area
are readily seen; these have a median size of 3,010 μm². As fibrotic
disease increases in severity, the DR is negligible while patches of
YFP+ hepatocytes become larger (median size of 3,850 μm² and
S402

7,040 μm² at 8 and 16 weeks, respectively) and extend to into the
parenchyma. In the cirrhotic liver (24 weeks CCl4) some regenerative
nodules are entirely composed of YFP+ hepatocytes. The number of
YFP+ hepatocytes does no rise accordingly to the size of the patches as
they represent 4.2 ± 2.4% of the lobule area in 6 weeks’ samples,
increases up to 11.5 ± 3.8% in 8 weeks’ samples and stabilizes around
5% thereafter, suggesting that not all YFP+ hepatocytes expand into
growing patches. At 6 weeks, YFP+ hepatocytes are significantly
smaller cells than YFP− native hepatocytes (750 vs. 981 μm²) but in 16
weeks’ samples YFP+ and YFP− hepatocytes have the same size (996
and 1,001 μm²).
Conclusions: Our data demonstrate a significant contribution of LPCdriven regeneration in a model of chronic liver injury leading to
cirrhosis. The kinetic study supports that when DR is present, LPC
differentiate into small hepatocytes, some of these subsequently
increase in number and in size. Clonality studies are ongoing to test
this hypothesis.
FRI-452
Benzo[a]pyrene and ethanol exert a high toxicity potential in
steatotic HepaRG cells: possible role of low NDUFA4L2 expression
S. Bucher1, D. Le Guillou1, K. Begriche1, C. Coulouarn1, B. Fromenty1.
1
INSERM U991, Université de Rennes 1, Rennes, France
E-mail: simon.bucher@univ-rennes1.fr
Background and Aims: In non-alcoholic fatty liver disease (NAFLD),
progression of fatty liver to non-alcoholic steatohepatitis (NASH)
could be favored by different xenobiotics including ethanol and some
environmental pollutants such as benzo[a]pyrene (BaP). However,
the mechanisms involved in NAFLD aggravation are not precisely
determined. We wished to assess the toxicity of ethanol (EtOH), BaP
or the combination of the two molecules (EtOH + BaP) in steatotic
HepaRG cells (SHC) in comparison with non-steatotic cells (NSHC).
Methods: To this end, SHC and NSHC were treated for 14 days with
these molecules and investigations were performed at the end of the
treatment to determine cell viability, triglycerides accumulation,
mitochondrial function, ROS production and genome-wide expression profiling. Notably, we have recently shown that HepaRG cells
incubated with some fatty acids could be a valuable model to study
drug-induced hepatotoxicity in the context of NAFLD [1]. In most
experiments, EtOH concentration was 25 mM whereas BaP concentrations were 1 or 2.5 mM. These BaP concentrations were significantly below the EC50 determined for BaP in NSHC cultured without
EtOH.
Results: We showed that EtOH + BaP is more toxic in SHC when
compared to NSHC and that this toxicity is higher compared to EtOH,
or BaP alone. The toxicity mediated by EtOH + BaP in SHC was
associated with low cytochrome P450 3A4 expression and activity, a
relatively high formation of the toxic BaP metabolite 7,8-dihydroxy7,8-dihydro-BaP, elevated ROS and interleukin 6 (IL-6) production as
well as high rate of mitochondrial fatty acid oxidation. Interestingly,
the latter effect was associated with lower triglyceride levels in SHC.
Furthermore, our microarray data and recent data [2] suggested that
these cellular and mitochondrial effects could be linked to the
profound suppression of NDUFA4L2 expression, which plays a major
role in respiratory chain function and ROS production.
Conclusions: Our results suggest that the co-exposure of EtOH and
BaP could be particularly deleterious for fatty liver and could
participate to the progression toward NASH, in particular by
promoting ROS generation at the mitochondrial level. We plan to
perform investigations to determine whether the collapse of
NDUFA4L2 expression induced by EtOH + BaP is the main mechanism
responsible for its high toxicity potential.
References
[1]
[2]

Michaut et al., Toxicol Appl Pharmacol 2016.
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Modelling the impact of targeted interventions on the HCV
epidemic in Pakistan: the road to HCV elimination
A.G. Lim1, H. Qureshi2, H. Mahmood2,3, S. Hamid4, C. Davies1,
A. Trickey1, N. Glass5, Q. Saeed6, H. Fraser1, J.G. Walker1,
C. Mukandavire1, M. Hickman1, N.K. Martin1,7, M. May1, F. Averhoff5,
P. Vickerman1. 1School of Social and Community Medicine, University of
Bristol, Bristol, United Kingdom; 2Pakistan Health Research Council,
Islamabad, Pakistan; 3TEPHINET, Centers for Disease Control and
Prevention, Atlanta, United States; 4Aga Khan University, Karachi,
Pakistan; 5Division of Viral Hepatitis, Centers for Disease Control and
Prevention, Atlanta, United States; 6World Health Organization,
Islamabad, Pakistan; 7Division of Global Public Health, Department of
Medicine, University of California San Diego, San Diego, United States
E-mail: aaron.lim@bristol.ac.uk
Background and Aims: Pakistan harbours the second-largest
number of hepatitis C virus (HCV) infections in the world.
Transmission is associated with healthcare and community exposures as well as injecting drug use. We use modelling to project the
epidemic burden in Pakistan, and treatment requirements with new
direct acting antivirals (DAA) to achieve the World Health
Organisation HCV elimination targets.
Methods: A HCV transmission model capturing the increasing
population and demographics in Pakistan was developed, and
calibrated using chronic HCV prevalence estimates from a national
survey conducted in 2007 (3.6%) and surveys among people who
inject drugs (56–69%). Blood donor HCV prevalence data over time
was used to estimate changes in HCV prevalence in the general
population over time. The model projects HCV burden through 2030,
the contribution of selected risk factors on transmission, and
estimates the number of DAA treatments coupled with interventions
to prevent transmission for achieving an 80% reduction in incidence
and a 65% reduction in HCV disease mortality by 2030.
Results: From 2016 to 2030, the model projected an increase in
population size and chronic prevalence (3.9–5.1%) in Pakistan if
treatment and prevention interventions are not scaled up, representing an increase from 7.5 to 12.6 million prevalent infections and 0.7 to
1.1 million incident infections annually. About 14% of new infections
over this period will be due to injecting drug use, and a further 29%
due to high medical and community risk factors. To reach the WHO
elimination targets for HCV by 2030, 900,000 annual treatments will
be needed if there is no prevention scale-up or targeting of
treatment; decreasing to 750,000 if 80% of cirrhotics are preferentially treated annually and PWID are treated at double the rate of nonPWID, and 500,000 if overall transmission risk in all groups is also
halved.

Conclusions: Without scaling up prevention and HCV treatment
interventions, the HCV burden in Pakistan is likely to increase
markedly by 2030, reaching nearly 10% of the current global HCV
burden. Substantial scale-up of prevention and treatment interventions is needed to bring down the massive HCV epidemic in Pakistan.
FRI-454
The evaluation of homelessness on HCV treatment outcomes
among current and former people who inject drugs
A. Singh1, A. Alimohammadi1, T. Raycraft1, R. Shahi1, G. Kiani1,
B. Conway1. 1Vancouver Infectious Diseases Centre, Vancouver, Canada
E-mail: arpreet.singh@vidc.ca
Background and Aims: Recent European guidelines have identified
people who inject drugs (PWID) as a priority population to receive
HCV treatment. Achievement and maintenance of a sustained
virologic response (SVR) may be influenced by a number of social
issues, including unstable housing. We sought to evaluate the impact
of homelessness on the achievement and maintenance of SVR in
HCV-infected PWID (with or without HIV co-infection) receiving
treatment within a multidisciplinary system of care.
Methods: The target population consisted of HCV-infected PWID
receiving HCV therapy according to contemporary clinical guidelines
within the Vancouver Infectious Diseases Center (VIDC) program,
providing care to address medical, psychological, social and addiction-related needs. Demographic information was collected including patterns of recreational drug use. Self-declared homelessness was
ascertained by a self-administered questionnaire. The endpoint of
this analysis was achievement and maintenance of SVR, with patients
followed every 6 months after SVR, more frequently in the setting of
suspected HCV re-infection, with such re-infection post-SVR considered a failure of treatment.
Results: The study population included 74 individuals (61 male, 20
HIV co-infected, 44 genotype 1, 36 on opiate substitution therapy).
There was a mixed pattern of recreational drug use (31% opiates, 49%
stimulants, 26% no recent use). Homelessness was present in 43
(58%), with 88% (38/43) achieving SVR, as compared to 97% (30/31)
among those with stable housing (p = 0.19). Both cases of HCV reinfection were observed in homeless individuals.
Conclusions: Within the multidisciplinary VIDC program, many
PWID, including those who are homeless, can be engaged in HCV
treatment with high rates of success. There is a non-significant trend
towards a lower SVR rate and a higher risk of re-infection among the
homeless. Programs providing HCV therapy to PWID may need to
address housing-related issues to improve treatment outcomes in
this population.
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Pilot validation study of a rapid test in oral fluid for population
screening of hepatitis C virus infection
C. Pallarés1,2, A.S. Carvalho-Gomes1,2, I. Conde3, T. Di Maira2,
V. Hontangas2, V. Aguilera1,2, F.X. López-Labrador4,5, M. Berenguer1,2,6
. 1CIBEREHD, Madrid; 2Laboratorio de Hepatología y Trasplante
Hepático; 3Hepatología Experimental, Instituto de Investigación
Sanitaria La Fe, Hospital U. y P. La Fe; 4Virology Laboratory, Genomics and
Health Area, FISABIO-Salud Pública, Valencia; 5CIBERESP, Madrid;
6
Department of Medicine, Universitat de Valencia, Valencia, Spain
E-mail: angela.carvalho@uv.es
Background and Aims: In the US, the CDC recommends population
screening for individuals born between 1945 and 1965, whereas in
Spain and other EU countries there is no recommendation because of
lack of data on the true hepatitis C virus (HCV) prevalence in the
general population.
Aim: To validate a non-invasive anti-HCV test in oral fluid for
population screening of chronic HCV infection.
Methods: A proposal for free screening was offered by regular mail to
individuals older than 18 years of age, randomly selected for each age
range from the health care department ( population 200,000), in
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order to obtain a study sample size representative of the overall
population. All Individuals who agreed to participate to date (n = 582)
had to fill in an HCV risk factor questionnaire before anti-HCV
screening was performed using a simple noninvasive test-OraQuick.
To calculate the sensitivity and specificity of the methods in our
hands, we used positive (anti-HCV and HCV-RNA positive, n = 48 and
anti-HCV positive but HCV RNA negative, n = 41) and negative
controls ( patients with – non viral – other liver diseases, n = 28).
Results: Among the 582 persons so far included in the study, only 5
(0.9%) were reactive according to the oral fluid OraQuick HCV test.
These persons were already aware of their infection. The clinical
sensitivity and specificity of the test was 87.64% (95% CI 78.9–93.7)
and 100% (95% CI 87.66–100), respectively. More specifically, among
the anti-HCV positive patients, the sensitivity was higher (97.92; 95%
CI 88.9–99.9) among those who were viremic (anti-HCV+/HCV-RNA+)
with only one false negative case detected in an HIV co-infected
patient. In contrast, the sensitivity fell to 75.61% (95% CI 59.7–87.6) in
the subgroup of patients with past viral infection (anti-HCV+/HCVRNA negative following an anti-HCV therapy).
Conclusions: The OraQuick HCV test in oral fluid has a high
sensitivity and specificity that decreases substantially in anti-HCV
positive HCV-RNA negative patients previously treated for their
HCV infection. In our department, the prevalence of anti-HCV+ was
only 0.86%, and there were no new diagnosis made. While these
preliminary data suggest a different epidemiological profile in our
area compared to other regions (such as the US) no firm conclusions
can be made until adequate sample size is reached.

regimens. Previous therapy during the 2007–2014 period was found
for 29.6% of these patients. In 2015, Peg-IFN/ribavirin bitherapy was
still initiated by more than 500 patients. They were mainly men (82.4
vs. 64.4% for 2nd-gen DAA) with a mean age of 38.4 (vs. 54.9 for 2ndgen DAA).

Conclusions: Gradual advances in HCV treatment have been rapidly
and largely implemented in France. The annual numbers of patients
who initiated new therapies were high, yet close to the number of
patients starting bitherapy in 2007. Improving HCV screening
effectiveness rapidly followed by DAA treatment is the new challenge
in France.

FRI-456
Rapid and large implementation of HCV treatment advances in
France, 2007–2015
C. Brouard1, M. Boussac-Zarebska1, C. Silvain2, J. Durand1,
V. De Lédinghen3, C. Larsen1, J. Pillonel1, E. Delarocque-Astagneau4,5,6.
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Screening for HCV in pregnant women and their partners
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Dept of Obstetrics and Gynecology; 5Dept Clin Microbiology, Faculty of
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E-mail: ann-sofi.duberg@orebroll.se

Background and Aims: The last decade was marked by major
advances in HCV treatment with the introduction of first-generation
protease inhibitors (1st-gen PI) and second generation direct-acting
antiviral drugs (2nd-gen DAA) that followed Peg-interferon (IFN)/
ribavirin bitherapy. We aim to assess the use of these new therapies in
France, where they have been available respectively since 2011 and
2014 and mainly reserved for patients with advanced fibrosis.
Methods: Data were collected from the national health insurance
information system. Initiations of HCV treatment, defined by the
reimbursement of a drug in the absence of a reimbursement of the
same drug in the six previous weeks, were analyzed from 2007 to
2015.
Results: Between 2007 and 2015, 72,277 patients initiated at least
one HCV treatment. The annual number of patients initiating
treatment decreased from 2007 to 2010 before increasing with the
introduction of 1st-gen PI until a fall in 2013, followed by a marked
increase with the introduction of 2nd-gen DAA in 2014 (Figure).
Patients remained predominantly men (around 65% throughout the
period). Mean age at initiation increased slowly between 2007 and
2011 (from 47.0 to 48.6 years for men, from 52.4 to 54.3 for women),
but more sharply from 2011, reaching 54.2 and 64.9 for men and
women respectively in 2015.
In 2014, 8,702 patients initiated 2nd-gen DAA treatment, mainly with
sofosbuvir (SOF) + daclatasvir (34.6%), SOF alone (31.0%) or SOF +
simeprevir (22.8%). Almost 90% were IFN-free regimens. Between
2007 and 2014, 45.0% of these patients had had previous treatment.
In 2015, the number of patients starting a 2nd-gen DAA therapy
reached 14,650. The main combinations were SOF + ledipasvir
(59.6%) and SOF + daclatasvir (20.4%). More than 99% were IFN-free

Background and Aims: The hepatitis C virus (HCV) prevalence in
Sweden is estimated to <0.5% but about 1% in the population born in
the 1950s and 1960s. The dominating route of transmission is
injection drug use (IDU), but blood transfusions constituted a risk
before 1992. It has been estimated that about 30,000 neonates got
transfusions 1965–1991, now being adults and unaware of the risk.
The aim was to study if general screening at antenatal clinics could
identify undiagnosed HCV-infections in both women and men, and to
assess the HCV prevalence in this population.
Methods: Every pregnant woman and her partner in Örebro county
and in Southern part of Stockholm (288,000 and 300,000 inhabitants,
respectively) were offered HCV-screening when visiting an antenatal
clinic October 2013 – March 2015 (Örebro) or October 2013 –
February 2016 (Stockholm). They completed a form about country of
birth, former HCV-status and risk factors, and had a blood test for
anti-HCV.
Results: All 28 antenatal clinics in Örebro County and 10 clinics in
Stockholm participated. In Örebro 2,857 women and 773 men were
tested. Anti-HCV was positive in 14 (7 women, 7 men) of which 5
were previously unknown. Two were HCV-RNA negative (one
spontaneously, one after treatment). The risk factor for transmission
in all 14 was IDU, 12 also had a partner with HCV-infection, and 13/14
were born in Sweden. In southern Stockholm totally 1,255 women
and 301 men participated. There were 19 (17 women, 2 men) who
had positive anti-HCV, of which 4 were previously unknown. Nine
were HCV-RNA negative (8 spontaneously and 1 after treatment). The
risk factor in 13/19 was IDU, 10 had a partner with HCV-infection, and
12/19 were born in Sweden.
Conclusions: Screening at antenatal clinics can be used to identify
HCV-infected women and men who need follow-up or therapy. The
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interest in screening was high among pregnant women, additionally
about 25% of their partners were tested. These results indicate a
prevalence of viremic HCV infections of approximately 0.4% in the age
group represented by parents to be in Sweden. About 25% were
previously unknown HCV-infections and the majority were infected
by IDU.
FRI-458
The Cost-effectiveness of a one time hepatitis C virus antibody test
followed by treatment for all Americans ages 18 and older as
compared to current testing recommendations in the United
States
D.B. Rein1, J.S. Wittenborn1, M.C. Dougherty1. 1Public Health
Department, NORC at the university of Chicago, Atlanta, United States
E-mail: rein-david@norc.org
Background and Aims: In 2012, the U.S. CDC recommended a onetime hepatitis C virus (HCV) antibody test of all persons born during
the years 1945–1965 in addition to their prior recommendation to
test those with HCV risk factors (RF). Since 2013, treatment
effectiveness has increased and its costs decreased suggesting that
expanding the current birth-cohort recommendation (BC) to include
a one-time test of the full population (FP) ages 18 and older may be
cost-effective.
Methods: We simulated the incremental outcomes and costeffectiveness of a FP testing compared to BC testing, using the
healthcare perspective, a lifetime time-horizon, and 3% discount rate.
For comparison, we estimated the incremental cost-effectiveness
ratio (ICER) of FP as compared to BC, BC as compared to RF, and FP as
compared to RF. Rates of testing, treatment uptake and effectiveness,
disease progression, mortality, and HCV disease stage costs were
taken from published sources. For each genotype treatment costs
were set to the market share weighted average wholesale acquisition
cost of all recommended drugs. HCV antibody prevalence in both the
BC and FP population was estimated from national examination
survey data after excluding those who ever injected drugs under the
assumption these patients would be identified by RF.
Results: Compared to BC, FP increased net costs by $59 and quality
adjusted life years (QALYs) by 0.0012 per person at an incremental
cost of $48,988 per QALY saved. Using the same costs and testing
uptake rate, BC cost $80,689 per QALY saved compared to RF. FP cost
$56,694 per QALY saved compared to RF extendedly dominating the
BC strategy. Assuming 28.1% testing adherence, FP would increase
QALYs by 74,737, costs by $3.7 bn, and save an additional 10,719 lives
compared to BC. Results were highly sensitive to drug costs,
treatment uptake, and testing uptake. The better cost-effectiveness
of FP is attributable to the longer life expectancy of those born after
1965 and the relatively low contribution of testing costs to the ICER
estimate.
Conclusions: Expanding testing recommendations to include all
Americans 18 and older was cost-effective compared to current
recommendations, resulted in substantial QALY gains and saved a
large number of lives even at low rates of testing. At a cost of $48,988
per QALY saved, FP is more cost-effective when compared to BC than
BC was when compared to the prior recommendation of RF testing
alone at the time of its adoption.
FRI-459
Prevalence of hepatitis B virus and hepatitis C virus infection
among six ethnic groups living in Amsterdam, the Netherlands –
The HELIUS study
F. Zuure1,2, J. Bil1, M. Visser1, G. van Rijckevorsel3, M. Snijder4, P. Blom5,
G. Sonder1, J. Schinkel5, M. Prins1,2. 1Department of Infectious Diseases,
Public Health Service of Amsterdam; 2Department of Internal Medicine,
Center of Infectious Diseases and Immunology, Academic Medical Center,
University of Amsterdam, Amsterdam; 3National Coordination
Communicable Disease Control, Center for Infectious Disease Control,
National Institute for Public Health and the Environment, Bilthoven;

4

Department of Public Health; 5Department of Medical Microbiology,
Academic Medical Center, University of Amsterdam, Amsterdam, The
Netherlands
E-mail: fzuure@ggd.amsterdam.nl

Background and Aims: The prevalence of hepatitis B virus (HBV) and
hepatitis C virus (HCV) infection among migrants living in highincome countries is not well known. We aimed to study HBV and HCV
prevalence among first-generation migrants and Dutch origin
residents of Amsterdam participating in a large-scale multi-ethnic
population-based cohort study: the HELIUS (HEalthy LIfe in an Urban
Setting) study.
Methods: Stored blood samples of 2,500 randomly selected firstgeneration migrants of South Asian (SA-)Surinamese, Moroccan,
African (Af-)Surinamese, Turkish, and Ghanaian origin (500 per
ethnicity), and 500 Dutch origin participants from the HELIUS study
were tested for serological markers of HBV (antiHBc, HBsAg, HBeAg,
HBV-DNA) and HCV (HCV-RNA) infection. Infection prevalence
estimates were calculated for each ethnic group. Logistic regression
analyses were used to assess determinants of chronic HBV (cHBV)
infection.
Results: Overall antiHBc and HBsAg prevalence estimates were 25.6%
(758/2,962; 95%CI = 24.0% > 27.2%) and 2.1% (64/2,987; 95%CI = 1.7% >
2.7%), respectively. Stratified by ethnicity, antiHBc and HBsAg
prevalence estimates were 2.8% and 0.4% (Dutch); 13.1% and 0.6%
(SA-Surinamese); 17.1% and 0.8% (Moroccan); 26.2% and 1.9% (AfSurinamese); 28.3% and 3.8% (Turkish); and 66.1% and 5.2%
(Ghanaian), respectively. In multivariable analyses, ethnic origin
and sex were significantly associated with cHBV infection, whereas
age, age at migration, educational level, previous surgery or blood
transfusion in non-Western country, and lifetime number of sexual
partners were not. Participants of Ghanaian (aOR = 14.2; 95%CI =
3.4–60.3), Turkish (aOR = 9.8; 95%CI = 2.3–42.4) and Af-Surinamese
(aOR = 5.1; 95%CI = 1.1–23.9) origin were at increased risk for cHBV
infection compared to Dutch, and men were at increased risk
(aOR = 1.8; 95%CI = 1.1–3.1) compared to women. Of the 64 HBsAg+
patients, 3.1% were HBeAg+; 15.5% had HBV-DNA levels >2,000 IU/
mL; and 3.1% had HBV-DNA levels >20,000 IU/mL. Overall HCV-RNA
prevalence was 0.1% (4/2,993; 95%CI = 0.0% > 0.3%); 0.4% among
Dutch and Af-Surinamese participants and 0% among the other
groups.
Conclusions: The burden of cHBV infections seems relatively high
among Ghanaian,Turkish and Af-Surinamese first-generation
migrants in Amsterdam, whereas HCV prevalence among all groups
is low. These data can guide the development and implementation of
screening strategies in high-income countries, to identify those in
need of treatment.
FRI-460
HCV elimination among people who inject drugs. What would
happen after the WHO HCV elimination target is achieved?
I. Gountas1,2, I. Gamkrelidze1, K. Pasini1, S. Blach1, D. Razavi-Shearer1,
C. Estes1, H. Razavi1. 1Center for Disease Analysis, Lafayette, CO, United
States; 2Dept. of Hygiene, Epidemiology and Medical Statistics, Medical
School, National and Kapodistrian University of Athens, Athens, Greece
E-mail: hgkoyntas@med.uoa.gr
Background and Aims: Significant developments in antiviral
treatment of hepatitis C virus (HCV) have improved the management
of the infection, making HCV curable and its global elimination (90%
reduction in HCV incidence) by 2030 a realistic and achievable target.
Reduction of HCV could be accomplished by either increasing
treatment coverage only, or by scaling up both treatment and harm
reduction (HR) coverage. The aims of this study are to compute the
minimum necessary oral antiviral therapies to achieve elimination; to
quantify the contribution of HR programs and to examine what
would happen if there is complacency following HCV elimination.
Methods: A dynamic discrete-time, stochastic individual-based
model was developed to simulate HCV transmission among PWID,
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incorporating the effect of HCV treatment and HR strategies. Three
chronic hepatitis C (CHC) prevalence settings (30%, 45% and 60%)
were considered, with baseline HR coverage of 40%.
Results: The model shows that baseline incidence of infection was
6.2% (95% CI: 2.3%, 11.1%), 7.9% (3.9%, 14.1%) and 10.6% (7.5%, 27.8%)
under 30%, 45% and 60% CHC prevalence, respectively. Under 30% CHC
prevalence, the necessary treatment rate to achieve HCV elimination
by 2030 would be 3.8% (3.6%, 4.1%) per year. Increasing HR coverage
by 10% reduces the required annual HCV treatment rate by about
0.33%. In the setting with 45% CHC prevalence, the necessary
treatment rates would be 7.8% (7.5%, 8.0%) per year, while a 10%
increase in the HR coverage would reduce the required annual
treatment rate by 0.66%. Regarding a 60% CHC prevalence setting, the
necessary treatment rate would be 12.5% (12.3%, 12.7%) per year and a
10% increase in HR coverage reduces the required annual treatment
rate by 1.1%.
The need for scaled-up harm reduction interventions to maintain the
results of treatment and prevent the disease from rebounding is
underscored in the figure. Specifically, with ≤45% baseline CHC
prevalence, increased harm reduction (to 70%) could prevent a
rebound in HCV after 2030, whereas in a high CHC prevalence setting
(60% CHC prevalence), harm reduction alone would be insufficient to
maintain the results of elimination. Thus, in high prevalence settings,
counseling and behavior change interventions are needed.

Background and Aims: Modeling has shown that substantial
decreases in the chronic hepatitis C (CHC) prevalence among
people who inject drugs (PWID) could be achieved with Hepatitis C
virus (HCV) treatment and harm reduction strategies. We use a
mathematical model of CHC transmission among PWID in Greece to:
(1) project the impact of scaling up oral antiviral therapy and harm
reduction on CHC prevalence and incidence among PWID, (2)
estimate the relationship between required treatment levels and
expansion of harm reduction programs to achieve specific targets,
and (3) examine whether HCV elimination among PWID is possible in
a high prevalence setting.
Methods: A dynamic, stochastic, individual-based model was
developed to simulate HCV transmission among PWID incorporating
the effect of HCV treatment and harm reduction strategies. The model
was parameterized to Athens, Greece, where in 2015 the anti-HCV
prevalence among PWID was 80% and 44% of PWID participated in
harm reduction programs.
Results: Moderate expansion of HCV treatment (332 (4% of PWID) to
664 (8% of PWID) treatments/year), with simultaneous annual
increase of 2% in harm reduction coverage (from 44% to 72% coverage
over 15 years), was projected to reduce CHC prevalence among PWID
in Athens by 46% > 90% in 2030, compared to 2016. Moreover, HCV
incidence would be decreased by 88% (75% > 97%) in 2030 if more
than 664 PWID received treatment per year (Figure A, B). To reduce
CHC prevalence to less than 10% in the next 4–5 years, treatment
should be administered to more than 1,370 PWID/year (16% of PWID).
Increasing the coverage of harm reduction by 10% reduces the
required annual HCV treatment rate to achieve HCV elimination by
about 0.73% (N = 60 less HCV treatments per year). Sensitivity
analysis showed that applying a change behavior intervention,
which reduces the probability of re-infection by 50%, would increase
the impact of the strategy by 39%. Elimination target would be
reached if a total number of 7,800 (7,400–8,000) PWID received
treatment during 2016–2030.

Conclusions: To maintain the results of treatment and to prevent the
disease from rebounding after achieving elimination, harm reduction
interventions are necessary in addition to treatment interventions.
FRI-461
Treatment and primary prevention in people who inject drugs
(PWID) for chronic Hepatitis C (CHC): is elimination possible in a
high prevalence setting?
I. Gountas1, V. Sypsa1, O. Anagnostou2, N. Martin3,4, P. Vickerman4,
E. Kafetzopoulos2, A. Hatzakis1. 1Dept. of Hygiene, Epidemiology and
Medical Statistics, Medical School, National and Kapodistrian University
of Athens; 2Organization Against Drugs (OKANA), Athens, Greece; 3
Division of Global Public Health, University of California, San Diego,
United States; 4School of Social and Community Medicine, University of
Bristol, Bristol, United Kingdom
E-mail: hgkoyntas@med.uoa.gr
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Conclusions: Integration of health care strategies could reduce
substantially the HCV incidence and prevalence in Athens in the
coming years. HCV elimination could be achieved by 2030 under
treatment coverage rates of 644 PWID per year. Fast track elimination
of HCV in the next 4–5 years is possible by increasing the number of
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treated PWID to more than 1,370 per year combined with moderate
increases in harm reduction coverage.
FRI-462
The impact of broader hepatitis C treatment strategies on
population health and social value in England
K. Van Nuys1, J.W. Chou1, A. Silverstein1, R. Brookmeyer2,
D.P. Goldman3. 1Precision Health Economics; 2University of California,
Los Angeles; 3University of Southern California, Los Angeles, United
States
E-mail: jacki.chou@pheconomics.com
Background and Aims: Broad administration of new hepatitis C
(HCV) drugs can reduce disease prevalence and transmission but may
strain healthcare budgets. We evaluate population benefits of two
treatment strategies for HCV in England, weighing lower treatment
costs of more limited programs against greater health and productivity benefits of broader treatment policy.
Methods: We used the HCV TaP model, an HCV transmission and
progression Markov model, to compare two direct-acting antiviral
(DAA) treatment scenarios with one interferon-based treatment
(baseline) in the HCV positive genotype 1 English population (GT1).
We focused on GT1, indicated for the greatest number of treatments
at the time of the analysis. We limited treatment capacity based on
targets set by the National Health Service assuming GT1 comprises
45% of HCV patients. All scenarios treat diagnosed patients with more
severe before those with less severe liver disease. In the baseline
scenario, diagnosed patients with Metavir fibrosis score F3 or worse
are eligible for interferon-based therapies subject to a cap of 4,500
patients per year. Comparator scenarios use DAA regimens and
expand treatment to 7,650 patients per year; scenario 1 treats those
with Metavir score F3 or worse, while scenario 2 allows treatment for
Metavir score F0 or worse. The model tracks disease prevalence and
transmission, all-cause mortality, quality-adjusted life years (QALYs),
treatment costs, medical expenditures, employment rates and
productivity over 50 years.
Results: Compared to baseline, expanding capacity but limiting DAA
therapy to patients with more severe disease (scenario 1) treats
additional patients but does little to reduce new infections. Medical
expenditures and treatment costs increase with small gains from
QALYs or productivity. Increasing capacity and eligibility (scenario 2)
generates lower medical expenditures and greater productivity over
50 years, achieving positive net social value of £7.8B—£4.3B in health
gains and £3.6B in productivity gains.

higher medical expenditures and lower productivity. In the long
term, broader HCV treatment in England would lead to greater social
value from more QALYs, lower medical expenditures and greater
productivity. Strategies that tie reimbursement to long-term benefits
while providing expanded access would be valuable in England.
FRI-463
Integrating voluntary hepatitis B, C and HIV screening in the
compulsory tuberculosis entry screening for immigrants, The
Netherlands: a pilot project
J. Bil1, P. Schrooders2, M. Prins1,3, P. Kouw1, J. Klomp4, M. Scholing1,5,
L. Huijbregts2, G. Sonder1,3, T. Waegemaekers6, H. de Vries1,3,
W. Meijer1, F. Zuure1,3, A. Tostmann7. 1Department of Infectious
Diseases, Public Health Service of Amsterdam, Amsterdam; 2Department
of Infectious Diseases, Public Health Service of Noord- en OostGelderland, Warnsveld; 3Department of Internal Medicine, Division of
Infectious Diseases, Center for Infection and Immunology Amsterdam
(CINIMA), Academic Medical Center (AMC), University of Amsterdam,
Amsterdam; 4Department of Infectious Diseases, Public Health Service of
Zuid-Gelderland, Nijmegen; 5Department of Medical Microbiology, Onze
Lieve Vrouwe Gasthuis, Amsterdam; 6National Coordination Centre for
Communicable Disease Control, National Institute for Public Health and
the Environment, Bilthoven; 7Department of Primary and Community
Care, Radboud University Medical Center, Nijmegen, The Netherlands
E-mail: jbil@ggd.amsterdam.nl
Background and Aims: First generation immigrants account for a
substantial proportion of hepatitis B virus (HBV), hepatitis C virus
(HCV) and HIV infections in the Netherlands and many infections are
undiagnosed. In this pilot project HBV/HCV/HIV screening was
integrated in the compulsory tuberculosis (TB) entry screening at
the Public Health Service for immigrants from high-endemic TB
countries. We evaluated screening uptake and HBV/HCV/HIV
prevalence.
Methods: In two regions ((1) Gelderland, October 2013-February
2015; (2) Amsterdam, July-August 2015), immigrants aged ≥18 years
were offered HBV/HCV screening during routine TB screening. Blood
was drawn for chronic HBV (HBsAg) and chronic HCV (anti-HCV and
HCV-RNA) testing. In Amsterdam, also HIV screening (antigen/
antibody-test) was offered. Demographic data of all eligible visitors
were collected, as were reasons for refusal of screening among those
who refused screening.
Results: Of 859 eligible TB department visitors, 461 (54%) accepted
screening. Participants’ median age was 29 years (IQR:26–35), 46%
were male, 53% immigrated for work/study and 34% originated from
South-East Asia, 21% from Southern/Eastern Europe, 19% from the
Western Pacific, 13% from Africa, 9% from Eastern Mediterranean and
5% from South America. Demographic characteristics and geographic
region of screening were not associated with refusal of screening.
Main reasons for screening refusal was already been tested (35%; 141/
398), time constraints (18%; 70/389) and fear of blood drawing (18%;
70/398). Chronic HBV and HCV infection prevalence was 2.2% (10/
457; 95% CI = 1.2–4.0%) and 0.4% (2/459; 95% CI = 0.1–1.6%), respectively. 83% (10/12) infections were newly diagnosed. HBV prevalence
differed between regions (Gelderland: 4.4%, Amsterdam: 0.4%, p =
0.006) as did the proportions of newly diagnosed infections
(Gelderland: 100%, Amsterdam: 0%, p = 0.015). No HIV infections
were found.
Conclusions: The uptake of HBV/HCV/HIV screening in this pilot
project was relatively high, but the prevalence of undiagnosed
infections is low except for HBV in the Gelderland region. Additional
data are needed to understand regional differences and to evaluate
the (cost-)effectiveness of potential prescreening selection criteria.

Conclusions: Limiting HCV treatment to those with severe liver
damage lowers treatment costs but generates fewer health benefits,
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FRI-464
Access to hepatitis C treatment in Europe: findings from the 2016
Hep-CORE study
J.V. Lazarus1,2, S.R. Stumo2, K. Safreed-Harmon2, F.H. Harmanci3,
M. Harris4, G. Hendrickx5, M. Jauffret-Roustide6, T. Reic7, J. Tallada8,
M. Maticic9. 1CHIP, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark; 2ISGlobal, Hospital Clínic, University of
Barcelona, Barcelona, Spain; 3Global Hepatitis Programme, World
Health Organization, Geneva, Switzerland; 4Department of Social and
Environmental Health Research, London School of Hygiene and Tropical
Medicine, London, United Kingdom; 5Viral Hepatitis Prevention Board,
University of Antwerp, Antwerp, Belgium; 6Cermes3, Inserm, Paris
Descartes University, Paris, France; 7European Liver Patients Association;
8
European AIDS Treatment Group, Brussels, Belgium; 9Clinic for
Infectious Diseases and Febrile Illnesses, University Medical Centre
Ljubljana, Ljubljana, Slovenia
E-mail: jeffrey.lazarus@regionh.dk

countries do not ensure high levels of utilisation. There is an urgent
need to modify policies and increase resources in order to reduce
barriers to access and realise the potential of the new treatment
arsenal to drive progress toward the elimination of hepatitis C as a
public health threat.

Background and Aims: While new direct-acting antivirals introduced in the last few years are effective enough to cure more than 90%
of hepatitis C cases, it is not known whether there are suitable
policies to promote access to treatment in European countries. The
Hep-CORE study collected information on viral hepatitis policy issues
from patient groups belonging to the European Liver Patients
Association (ELPA) and offers insight into this situation. Findings
will inform efforts to monitor whether countries are implementing
the World Health Organization’s first-ever global health sector
strategy on viral hepatitis, introduced in 2016.
Methods: This prospective cross-sectional study utilised a structured
39-item questionnaire administered online to ELPA member organizations in mid-2016. The study was carried out in 25 European countries,
with one patient group or coalition of patient groups providing
information for each country. The questionnaire addressed hepatitis C
treatment in items that asked about clinical guidelines, availability,
cost, treatment settings and restrictions on treatment access.
Results: According to patient groups, 24 of the 25 study countries
(96%) have national clinical guidelines for the diagnosis and
treatment of hepatitis C. All types of direct-acting antivirals were
reported to be available in 16 countries (64%), while in four (16%),
none were reported to be available. In the remaining five countries
(20%), availability varied depending on the specific drug. When
available, these drugs were predominantly reported to be free,
though patient groups in Belgium, Portugal and Turkey cited specific
payment requirements.
In five countries (20%), patients were reported to have the option of
receiving treatment in non-hospital settings. Patient groups indicated
that 17 countries (68%) provide hepatitis C treatment in prisons.
Twenty one countries (84%) were reported to have one or more types
of restrictions on access to direct-acting antivirals such as restrictions
relating to the patient’s fibrosis level or use of injecting drugs (Table 1).

Background and Aims: Upper levels of normal (ULN) for alanine
aminotransferase (ALT) and gamma-glutamyltransferase (GGT) generally take sex into account, but not age. This simplification may lead
to misclassification in determining whether liver enzymes are
elevated or not.
Methods: Patients above the age of 35 who were visiting their general
practitioners for a general check-up were asked to participate in a
study primarily intended to screen for hepatitis B and C. Blood serum
was collected and sent to a central laboratory where ALT and GGT
were measured. This is a secondary analysis of these blood sera data
taking into account age and sex. The analysis makes use of the
laboratory’s definitions of ULN (ALT: 35 U/L for women, 50 U/L for
men; GGT: 40 U/L for women, 60 U/L for men). Linear models with
logarithm of ALT or GGT as dependent variable and age category in 10year subdivisions as an ordinal factor were analysed for men and
women separately.
Results: Complete data were available from 20,265 patients (56%
women, 59 ± 14 years old). Both ALT and GGT depended on age for
both sexes ( p < 0.001), but where the linear dependence on age
dominates for ALT in men and to a lesser extent for GGT in women.
The geometric mean for ALT fell from 33.2 U/L for men aged 45–54 to
25.3 U/L for those aged 65–74. The corresponding values for women
were 21.2 U/L and 21.2 U/L. For GGT, the men’s geometric means
corresponding to the age ranges above were 42.3 U/L vs 37.1 U/L and
in women 24.6 U/L and 27.5 U/L. The proportion of patients with
elevated ALT or GGT (>1 ULN) depends strongly on sex and age, see
Figure below. This qualitative behaviour holds for other definitions of
elevated based on ULN such as 1.5, 2, or 3 ULN.

Conclusions: The widespread existence of national clinical guidelines and availability of direct-acting antivirals in many European

Conclusions: If one were to follow-up on all patients with ALT above 1
ULN, then a large proportion of men below the age of 55, but only a
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FRI-465
Do elevated liver values necessarily indicate a health problem or
could poorly defined upper limits of normal be an issue? Alanine
aminotransferase and gamma-glutamyltransferase depend
strongly on age
J. Wiegand1, D. Petroff2, O. Bätz3, K. Jedrysiak3, J. Kramer3,
I. Wolffram4, T. Berg1. 1Sektion Hepatologie, Universitätsklinikum
Leipzig, Leipzig; 2Universität Leipzig, Zentrum für Klinische Studien;
3
LADR GmbH Medizinisches Versorgungszentrum Dr. Kramer und
Kollegen, Geesthacht; 4Südstadtpraxis Paderborn, Paderborn, Germany
E-mail: johannes.wiegand@medizin.uni-leipzig.de
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fairly small fraction of men above the age of 65 would qualify. Our
data raise interesting questions regarding the meaning of “elevated”
liver values. The prognostic value of ALT and GGT for health risks
could perhaps be improved if upper limits of normal were to take age
into account. This needs to be tested in clinical studies.
FRI-466
Hepcheck Dublin: homeless, hepatitis C & competing priorities
J.S. Lambert1, C. Murphy1,2, D.L. Menezes1, W. Cullen2, T. McHugh1,
A. O’Carroll3. 1Mater Misericordiae University Hospital; 2University
College Dublin; 3Safetynet Primary Care Network, Dublin, Ireland
E-mail: murphc95@tcd.ie
Background and Aims: The Hepatitis C virus (HCV) is a leading cause
of chronic liver disease worldwide. Research previously undertaken
suggests the rates of HCV amongst homeless people remains largely
unknown. This study aimed to establish the effectiveness of
intensified screening for HCV in individuals attending homelessness
services in Dublin.
Methods: The target population was homeless people accessing the
Safetynet primary healthcare services in Dublin. Individuals were
invited to undertake a short questionnaire and HCV antibody test.
Qualitative interviews were also carried out with selected patients
(n = 49) exploring a broader range of health and lifestyle issues.
Results: 619 individuals were offered screening, of which 216
reported having had a previous HCV test (108 positive, 108 negative
and 29 unsure of the result). 547 HCV Ab tests were actually carried
out with 38% (206) testing positive, 57% (310) negative and 6% (31)
recorded as no result/awaiting result. Of the 206 testing positive, 54%
(112) were “new” positives, in that they did not report having had a
previous positive HCV AB test, while the remaining were “known
positives”. Following a positive test, 51 patients were referred to
specialist care of which 33 did not attend. The most common reasons
for non-attendance were active on-going drug use, being in prison,
fear of side effects of treatment and forgetfulness. Asked about
barriers to treatment, participants’ answers centred around on-going
drug use, mental health issues and lack of stable accommodation.
Conclusions: Community based screening interventions are effective
in determining the prevalence of HCV in homeless populations
however, referrals to secondary care are suboptimal for this cohort.
The HepCheck study was carried out during a homelessness crisis in
Dublin. Sourcing accommodation on a nightly basis was an
unfortunate reality for many of the participants, with many
additionally experiencing addiction and mental health issues.
Considering the range and magnitude of barriers faced by this
cohort in accessing hospital-based services, outreach community
based treatment provision alongside effective referral into onward
care is the primary goal for HCV screening and treatment, in order for
this hard to reach group to receive the treatment they need.
FRI-467
Effectiveness of DAA-based treatment of HCV in active people who
inject drugs living in middle income countries (MIC): the results
of a prospective cohort study in Tbilisi, Georgia
J. Bouscaillou1, T. Kikvidze2, M. Butsashvili3, K. Labartkava4,
I. Inaridze2, A. Etienne1, G. Kamkamidze3, A. Gamezardashvili3,
E. Avril5, N. Luhmann1. 1International Operations Division, Médecins du
Monde, Paris, France; 2Médecins du Monde; 3Health Research Union;
4
New Vector, Tbilisi, Georgia; 5Médecins du Monde, Paris, France
E-mail: julie.bouscaillou@medecinsdumonde.net
Background and Aims: Although they carry a high HCV burden
globally, active people who inject drugs (PWID) are often excluded
from national policies due to concerns about their ability to adhere to
care, especially in MIC. Georgia faces high HCV rates (7.1% of
antibodies in general population) with 25.6% of the cases being
among PWID. An ambitious National HCV elimination Plan was
launched in 2015, with initially 7,000 treatments dedicated to
patients with advanced liver fibrosis (≥F3). We assessed the

treatment outcomes in PWID treated in the framework of the
National Plan.
Methods: We followed a prospective cohort of PWID clients of a
needle and syringe exchange program and supported by peer
workers during treatment. PWID were treated with sofosbuvir and
ribavirin +/−pegInterferon according to the genotype, treatment
experience and level of fibrosis. We collected data concerning biomedical parameters, adherence to care, demographics, and behaviors
before and during treatment. After a descriptive analysis, we studied
the factors associated with adherence to care and sustained virologic
response at 12 weeks post-treatment (SVR12) using adjusted logistic
regressions. We additionally compared the SVR12 rate to those of
patients not reporting any history of injecting drug use (non-PWID),
treated at the same clinic, during the same period – adjusting for age,
sex, genotype, level of fibrosis, and treatment regimen.
Results: We included 244 PWID in the 2nd semester of 2015. Mean
age was 46.3 years, 0.8% were women, 54.5% had cirrhosis (liver
stiffness ≥14 kPa or Fib 4 > 3.25). Genotypes were distributed as
follows: 18.9%, 25.4%, 51.6%, and 4.1% for genotype 1, 2, 3 and mixed
genotypes, respectively. 2% (n = 5) had to prematurely stop the
treatment, due to serious adverse events. Amongst the others, 88.7%
never missed any of the bimonthly medical appointments, 79.1%
never missed a dose of medication, and 88.2% reached SVR12. Only
cirrhosis (adjusted odd ratio (aOR) 0.28; 95% confidence interval
(95CI) 0.10–0.83) was significantly associated with SVR12. Ongoing
drug use during treatment was associated with delaying medical
appointments, but not with observance nor SVR12. SVR12 rate
(80.7%) was not significantly different in the 223 non-PWID (aOR
0.94; 95CI 0.50–1.75 compared to PWID) treated at the same time.

Conclusions: In this real life experience, PWID were adherent to care
and had SVR12 rates similar to those observed in non-PWID.
Concerns about PWID ability to engage in care should not be a
reason of exclusion from HCV treatment in Georgia.
FRI-468
Smoking and metabolic syndrome components are independent
predictors of mortality in patients with chronic liver disease in
the United States
K. Wijarnpreecha1, M. Scribani2, P. Ungprasert3,4, N. Merrell5,
P. Raymond5. 1Medicine, Bassett Medical Center; 2Research Institute,
Bassett Medical Center, Cooperstown; 3Medicine, Mayo Clinic, Rochester,
United States; 4Medicine, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; 5Gastroenterology and Hepatology,
Bassett Medical Center, Cooperstown, United States
E-mail: dr.karn.wi@gmail.com
Background and Aims: Chronic liver disease (CLD) is one of the
major causes of mortality and morbidity worldwide. This study
assessed the association between CLD and overall mortality, and
predictors of mortality among CLD patients, from population-based
data.
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Table (abstract: FRI-468).
All-Cause Mortality
Variable

Age
Female Sex
Race/ethnicity
White
Black
Hispanic
Other Race
Education
No High School
High School Graduate
College or higher
Income
Hypertension
Diabetes mellitus
Smoking
Never Smoked
Former Smoker
Current Smoker:<pack/day
Current Smoker:≥pack/day
Waist circumference
Body mass index
Alcohol consumption (g/day)
Total cholesterol
HDL-cholesterol
C-reactive protein
Uric acid
Transferrin saturation
Total bilirubin
Coffee consumption
Sedentary lifestyle
History of cardiovascular
disease
Lipid lowering medication
Elevated aminotransferase

NAFLD (n = 4,508)

ALD (n = 516)

CH-B (n = 59)

CH-C (n = 250)

Multivariableadjusted HR

95% CI

Multivariableadjusted HR

95% CI

Multivariableadjusted HR

95% CI

Multivariableadjusted HR

95% CI

1.09
0.73

1.08–1.11
0.58–0.92

1.09
0.95

1.07–1.12
0.43–2.10

1.00
2.87

0.97–1.04
0.82–9.98

1.06
1.01

1.03–1.09
0.39–2.58

Reference
0.99
0.70
0.62

Reference
0.79–1.23
0.51–0.95
0.20–1.90

Reference
2.32
0.71
1.00

Reference
1.35–3.98
0.25–2.00
0.14–7.15

Reference
0.86
0.23
0.73

Reference
0.18–4.00
0.07–0.71
0.05–9.90

Reference
1.60
0.79
0.34

Reference
0.75–3.41
0.23–2.78
0.12–0.96

1.33
1.17
Reference
1.00
1.37
1.90

1.05-1.68
0.94–1.44
Reference
1.00–1.00
1.06–1.76
1.48–2.42

1.36
1.32
Reference

0.85–2.18
0.84–2.08
Reference

1.30
2.77

0.81–2.09
1.09–7.04

0.40–5.00

Reference
1.00
2.04
2.31

Reference
1.00–1.00
0.96–4.33
1.01–5.31

Reference
1.27
2.83
2.32
1.01
1.00

Reference
1.03–1.57
1.99–4.01
1.69–3.17
0.99–1.03
0.96–1.03

Reference
1.56
2.31
4.11
1.00

Reference
0.62–3.88
0.80–6.64
1.68–10.07
0.98–1.03

1.03
0.95

1.00–1.07
0.86–1.04

1.00

1.00–1.00

1.00

0.99–1.01

0.99

0.97–1.01

1.28

0.91–1.79

1.61

1.30–1.99

1.16

0.95–1.42

1.32

0.52–3.36

1.05

1.01–1.10
2.66
1.01
1.00
1.09

1.68–4.23
1.00–1.01
0.47–2.12
0.40–2.97

1.21
1.71

0.95–1.55
1.39–2.09

1.09

0.82–1.45

1.34

0.77–2.34

1.54

0.95–2.52

1.41

Bold: P < 0.05
Abbreviation: NAFLD; Nonalcoholic fatty liver disease, ALD; Alcoholic liver disease, CH-B; Chronic hepatitis B, CH-C; Chronic hepatitis C.

Methods: This study represents an analysis of the National Health
and Nutrition Examination Survey (NHANES III) conducted in the
United States between 1988 and 1994, including mortality follow-up
data through December 31, 2011. The etiologies of CLD (nonalcoholic
fatty liver disease (NAFLD), alcoholic liver disease (ALD), chronic
hepatitis B (CH-B), and chronic hepatitis C (CH-C)) was based on
clinical, serological, and ultrasonographic data. The association
between CLD etiology (relative to those without CLD) and all-cause
mortality was tested using Cox proportional hazards regression.
Etiology-specific univariate Cox proportional hazards models were
used to identify associations between patient variables and all-cause
mortality. Those variables significantly ( p < 0.05) associated with
time to death were entered into a multivariable proportional hazards
model to identify independent predictors.
Results: Of 13,209 participants, 4,508 (34%) had NAFLD, 516 (4%) had
ALD, 59 (0.5%) had CH-B, 250 (2%) had CH-C, and 7,876 (60%) had no
CLD. NAFLD, ALD, and CH-C were associated with higher overall
mortality versus no CLD (age-, sex-, race-adjusted hazard ratio (HR)
1.13 (95% CI 1.02–1.26), 1.72 (95% CI 1.30–2.27), 3.96 (95% CI 2.64–
5.93), respectively). Multivariable models demonstrated that
smoking, and components of metabolic syndrome, including diabetes mellitus (DM) and hypertension, were independent predictors
of overall mortality in NAFLD, ALD, and CH-C (all P < 0.05). Moreover,
smoking and DM were independent risk factors of cardiovascularrelated mortality in NAFLD and ALD.
S410

Conclusions: NAFLD, ALD, and CH-C increase mortality risk relative
to those with no evidence of liver disease. Smoking and metabolic
syndrome components (DM and hypertension) are associated with
increased overall mortality among those with CLD, particularly
NAFLD and ALD.
FRI-469
Chronic hepatitis C diagnosis increases sick leave and disability
pension
K. Buesch1,2, F. Hansson3, M. Holton4, M. Lagging5, J. Westin5,
J. Kövamees6, M. Sällberg7, J. Söderholm6. 1Health Economics and
Outcomes Research, AbbVie; 2Department of Medicine, Karolinska
Institutet; 3Devicia AB, Stockholm, Sweden; 4Lorimer Enterprises Inc.,
Red Deer, Canada; 5Department of Infectious Medicine, Institute of
Biomedicine, Sahlgrenska Academy at the University of Gothenburg,
Gothenburg; 6Medical, AbbVie; 7Department of Laboratory Medicine,
Division of Clinical Microbiology, Karolinska Institutet at Karolinska
University Hospital Huddinge, Stockholm, Sweden
E-mail: katharina.buesch@abbvie.com
Background and Aims: The objectives of this study were to evaluate
sick leave and disability pension in chronic hepatitis C patients overall
and in relation to diagnosis.
Methods: We performed a register-based cohort study using the
Swedish National Patient Register to identify both working-age
patients in 2012 as well as patients diagnosed between 1999 and
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2007. Sick leave and disability pension data were retrieved from
Statistics Sweden (1994–2012). Up to 5 age-, sex-, and place of
residence matched individuals from the general population were
sampled for each patient. For the prevalent patient cohort and their
matched comparators, total annual days of sick leave and disability
pension were calculated for 2012. In multivariable regression models,
the difference in work days lost between patients and matched
general population comparators, adjusting for age, sex, educational
level as well as occurrence of psychiatric diseases and history of
cirrhosis, liver cancer and/or liver transplantation, were explored. For
the longitudinal analysis, the patient cohort and their matched
comparators were followed from 5 years before index date to 5 years
after.
Results: In 2012, 43% of the 32,021 patients with chronic hepatitis C
had ≥1 registered sick leave episode or disability pension compared
with 17% in the matched general population comparator cohort. The
mean total annual days of work lost in 2012 were 126 days in the
patient cohort compared with 40 days in the matched general
population comparator cohort. Annual days lost increased from a
mean of 86 days five years before diagnosis to 136 days during the
year of diagnosis. Five years after index date, 34% of patients were
almost fully work disabled compared with 11% in the matched
general comparator cohort ( p < 0.001). In multivariable regression
models adjusted for age, sex, and educational level, psychiatric
diseases and history of cirrhosis, liver cancer or liver transplantation,
patients had on average 55 more work days lost than the general
population. Older age, lower level of education, female sex,
psychiatric diseases and history of liver-related outcomes were all
independently and significantly associated with greater number of
work days lost (P < 0.001).
Conclusions: These results suggest that patients with chronic
hepatitis C are negatively impacted in their work ability compared
with the matched general population. Thus, there are high societal
costs for chronic HCV infections, in addition to the health care costs.
FRI-470
Inadequate identification of fatty liver disease, obesity, and
metabolic syndrome by family physicians
M. Mahamid1, M. Smamamrah2, O. Abu-Elhija3, W. Nseir4.
1
Gastroenteroly and Liver Disaeses, EMMS Nazareth Hospital, Nazareth;
2
Gastroenterology, Sharee Zedeq; 3Internal Medicine, Holy Family
Hospital, Jerusalem; 4Internal Medicine, EMMS Hospital, nazreth, Israel
E-mail: mahmudmahamid@yahoo.com
Background and Aims: NASH/NAFLD prevalence is estimated to be
around one-third of the total population, NASH/NAFLD link to
metabolic syndrome (MS), liver fibrosis’ cirrhosis, hepatocellular
carcinoma and death. The aim of our study is to exam how family
physicians (FPs) identify and documented obesity, NASH/NAFLD and
MS.
Methods: 352 NASH/NAFLD patients from the liver unit of the EMMS
Nazareth hospital were included in the study, the body mass index
(BMI) was determined by the study staff and compared with FPs
database regarding the BMI documentation, obesity, NASH/NAFLD,
and metabolic syndrome diagnosis documentation in the electronic
report of the FPs.
Multivariate odds ratios (OR’s) and 95% confidence intervals (CI) were
obtained to determine the predictors of BMI, MS, and NAFL/NASH
documentation.
Results: The diagnosis of NAFLD/NASH was documented in 193 of the
352 patients (54%) in the electronic report of the FP’s.
254 (72%) of the NAFLD/NASH patients meet the criteria of MS, the
documentation of MS diagnosis in the problem list of the FP’s was in
13 from the 254 patients (5%).
97 of the 352 patients (27%) were obese with BMI > 30; and 144 (41%)
were overweight with BMI 25–29.9. BMI was documented in 43 of the
97 obese patients (44%) and in 61 of the 144 (42%) overweight’s
patients.

Older patients (OR, 2.35, 95% CI 1.28–5.31) and morbidly obese
patients (OR, 2.05, 95% CI 1.78–5.49) were more likely to have BMI
calculation “and NAFLS/NASH, obesity and MS diagnosis documentation by their FP’s.
Patients with co morbidities such diabetes mellitus (OR, 4.48, 95% CI
2.34–8.52) and hypertensive patients (OR, 3.75, 95% CI 1.98–8.67)
were also more likely to have BMI calculation “and NAFLS/NASH,
obesity and MS, diagnosis documentation.
Conclusions: FP’s failed to identify most obese and overweight’s
patients, as well as NAFLD/NASH and MS patients as seen by lack of
BMI documentation and concordant diagnosis in the medical
problem list.
FRI-471
A survey on non-alcoholic fatty liver disease amongst general
practitioners: time to bridge the gap between hepatologists and
primary care
M. van Asten1, P. Verhaegh1, D. Jonkers1,2, M. Hesselink1, J. Muris3,
G. Koek1,2,4, J. Verbeek1. 1Division of Gastroenterology & Hepatology,
Department of Internal Medicine, Maastricht University Medical Center;
2
School for Nutrition and Translational Research in Metabolism
(NUTRIM); 3Department of Family Medicine, Maastricht University,
Maastricht, The Netherlands; 4Department of General, Visceral and
Transplantation Surgery, University Hospital Aachen, 52074 Aachen,
Germany
E-mail: jef.verbeek@mumc.nl
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) and
its progressive subtype non-alcoholic steatohepatitis (NASH) are
prevalent in the general population. Being the gatekeepers of our
healthcare system, general practitioners (GPs) are confronted with
the challenge to adequately detect and manage these patients. We
studied their knowledge and practices concerning NAFLD/NASH.
Methods: A survey amongst 64 GPs (mean age of 45 yrs) was
conducted in the area of Maastricht, The Netherlands.
Results: The acronyms NAFLD and NASH were unknown by
respectively 34% and 53% of the GPs. Although 63% of the GPs
acknowledged NAFLD as an important health problem, 96% of the GPs
never or rarely screened for its presence. The importance to
differentiate isolated steatosis from NASH was acknowledged by
80% of the GPs, but only 47% of the questioned GPs intended to do this
in daily practice using liver tests (never: 24%, rarely: 24%, often: 34%,
always: 18%) or liver ultrasound (never: 20%, rarely: 36%, often: 28%,
always: 16%). Most GPs never (73%) or rarely (22%) used non-invasive
serum markers for this purpose.
Patients with liver steatosis on ultrasound and normal liver tests were
never (53%) or rarely (47%) referred to a medical specialist. Patients
with liver steatosis on ultrasound and abnormal liver tests were never
(4%), rarely (39%), often (47%) or always (10%) referred. In case of
referral, 95% of GPs referred to gastro-enterologists-hepatologists.
All GPs advised weight loss for NAFLD patients. Referral to a dietician
was never (3%), rarely (24%), often (64%) or always (9%) executed.
NAFLD patients were never (32%), rarely (59%) or often (9%) referred
to a physiotherapist. Drug therapy for NAFLD was never (80%) or
rarely (18%) prescribed by the GPs. The intentional follow-up of
NAFLD patients by the GPs ranged from never (19%), once a year
(52%), twice a year (24%) to more than twice a year (5%).
Only one of the questioned GPs consulted the clinical practice
guidelines of the EASL or the AASLD. The majority of the GPs (86%)
consulted the Dutch GP guidelines for liver diseases. The need for
increased awareness and knowledge on NAFLD in primary care was
endorsed by 84% of the GPs.
Conclusions: A systematic approach of NAFLD/NASH in primary care
is lacking. In dialogue with GPs, we should develop and validate
non-invasive tools and algorithms for the detection, referral and
( parallel) follow-up of high-risk NAFLD/NASH individuals in the
primary care setting, taking into account cost-effectiveness.
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Identification of the healthy ranges for enhanced liver fibrosis
score
M. Spreafico1, F.F. Maldini1, A. Berzuini1, L. Raffaele1, A. Colli2, D. Prati1.
1
Transfusion Medicine and Hematology; 2Internal Medicine, ASSTLECCO, Ospedale A. Manzoni, Lecco, Italy
E-mail: dprati@yahoo.com
Background and Aims: Recent guidelines (NICE, BMJ 2016 and EASLEASD-EASO, J Hep 2016), recommended the use enhanced liver
fibrosis (ELF) score, a non-invasive serum marker of liver fibrosis, in
persons diagnosed with nonalcoholic fatty liver disease (NAFLD), to
identify those at risk for progression. However, there is considerable
debate on the optimal cutoff values. The manufacturer recommends
different cutoffs according to clinical needs, i.e. 7.7. for moderate
fibrosis, 9.8 for significant fibrosis, and 11.3 for cirrhosis; more
recently, the NICE guidelines recommend a cutoff of 10.51 in subjects
with NAFLD, to select individuals needing further clinical assessment,
but doubts have been raised about its sensitivity. We aimed to define
the healthy ranges of ELF score values in individuals at very low risk
for liver disease.
Methods: The ELF score was measured in apparently healthy blood
donors attending our center using the ADVIA Centaur system
(Siemens). Data about gender, age, blood pressure, serum biochemistries (including metabolic panel, liver enzymes, HOMA index), body
fat indicators, Fatty Liver Index (FLI, according to Bedogni et al.),
alcohol intake, and US abdominal scan, were collected. Statistical
analysis were performed by the SPSS 19.0 software.
Results: ELF scores were determined in 200 donors (120 males, 80
females), equally distributed into four age groups (years 18–30, 31–
40, 41–50, 51–60). The mean ELF score was 8.18 (range 6.78–9.81).
Next, we calculated the healthy values in the subgroup of individuals
(n = 95) without evidence and risk factors for conditions influencing
liver fibrosis (FLI <30; absence of liver steatosis, metabolic syndrome,
and insulin resistance). The mean ELF score was 8.05 (5th percentile:
7.06; 95th percentile: 9.10). No significant differences was observed
between males and females, while a positive correlation with age
( p < 0.05) was found.
Conclusions: A healthy cutoff for ELF score can be safely set at 9.1,
indicating that lowering the NICE cutoff (10.51) would improve
diagnostic yield, without impairing specificity. In addition, our data
challenge the validity of the cutoff proposed by the manufacturer for
the identification moderate fibrosis, as approximately 75% of healthy
individuals without any evidence or risk factors for liver disease have
ELF scores higher than 7.7.
FRI-473
Non-steroid anti-inflammatory drugs for biliary colic
M. Fraquelli1, G. Casazza2, D. Conte3, A. Colli4. 1UO Gastroenterology
and Endoscopy, IRCCS Fondazione Ca Granda Ospedale Maggiore
Policlinico Milano, Milan; 2Department of Biomedical and Clinical
Sciences, University of Milan, Milano; 3UO Gastroenterology and
Endoscopy, Fondazione IRCCS CÀ granda ospedale maggiore policlinico,
Milan; 4Internal Medicine, Ospedale A Manzoni Lecco, Lecco, Italy
E-mail: mfraquelli@yahoo.it
Background and Aims: Biliary colic is the most common manifestation of cholelithiasis. Non-steroid anti-inflammatory drugs (NSAIDs)
have been widely used to relieve biliary colic pain, but their role
needs further elucidation.
Methods: We searched for Randomised clinical trials (RCT) recruiting
participants with biliary colic and comparing NSAIDs versus no
intervention, placebo, or other drugs. Data were analyzed as fixedeffect and random-effects model meta-analyses, depending on the
amount of heterogeneity. We controlled random errors with Trial
Sequential Analysis (TSA). GRADE criteria were used to assess
evidence.
Results: Twelve RCTs (828 r participants: 416 received NSAIDs and
412 received placebo, spasmolytic drugs, or opioids) were included.
S412

All participants were admitted to emergency departments for acute
biliary pain. Only one trial was considered at low risk of bias. None
study reported mortality and quality of life. For pain control the
comparison NSAID s vs. placebo showed a significant lower
proportion of participants without complete pain relief (RR 0.27,
95% CI 0.19–0.40; I2 = 0%; 5 trials; moderate-quality evidence
confirmed by TSA), but for complications no difference was found
(RR 0.66, 95% CI 0.38–1.15; I2 = 26%). NSAIDs showed more pain
control than spasmolytic drugs (RR 0.51, 95% CI 0.37–0.71; 4 trials;
low-quality evidence), not confirmed by TSA and a significantly lower
proportion of participants with complications (RR 0.27, 95% CI 0.12–
0.57; 2 trials; low-quality evidence), not confirmed by TSA. We found
no difference for complete pain relief comparing NSAIDs versus
opioids (RR 0.98, 95% CI 0.47–2.07; I2 = 52%; 4 trials) (very low-quality
evidence).
Conclusions: NSAIDs have been assessed in few trials with few
participants considering the common occurrence of biliary colic.
There was no mortality and none RCT reported on the quality of life.
The only strong conclusion is that NSAIDs are more effective than
placebo on pain relief; the evidence of superiority respect to
spasmolytic drugs such for the prevention of complications is poor.
The comparison with opioid is not adequately assessed.
FRI-474
Hepatitis prevention, control, and elimination program in
Mongolia: national hepatitis elimination program in a country
with the highest burden of viral hepatitis in the world
N. Dashdorj1,2, N. Dashdorj1,2,3, A.S. Bungert1,2, Z. Genden1,2,3,
B. Dendev1,2,3,4, D. Duger5,6, A. Dagvadorj1,2, D. Yagaanbuyant2,3,4,5.
1
ONOM Foundation; 2Mongolian Society of Hepatology; 3Liver Center;
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National Center for Communicable Diseases; 5Mongolian National
University of Medical Sciences; 6Mongolian Gastroenterology
Association, Ulaanbaatar, Mongolia
E-mail: n.dashdorj@onomfoundation.org
Background and Aims: Mongolia has the world’s highest rate of liver
cancer mortality—nearly eight times the global average. Prevalences
of chronic viral hepatitis B, C, and D in Mongolia are at an endemic
level and constitute the main cause for Mongolia’s world-leading
liver cancer mortality rate, which has been steadily increasing over
the last decade. At the moment, liver cirrhosis and hepatocellular
carcinoma (HCC) mortalities account for 15% of total annual
mortalities in Mongolia. In short, the viral hepatitis endemic is
wreaking a havoc in Mongolian society.
Methods: To tackle this overwhelming burden of viral hepatitis,
Onom Foundation, Mongolian Gastroenterology Association, and
Mongolian Society of Hepatology initiated the Hepatitis Prevention,
Control, and Elimination (HPCE) Program on September 8, 2014.
Thanks to the persistent and unwavering effort of these organizations, the Government of Mongolia officially adopted the HPCE
Program into the 2016–2020 Action Plan on September 9, 2016. The
MISSION 2020 of the HPCE Program to eliminate HCV in Mongolia by
2020 and to significantly reduce viral hepatitis induced liver cirrhosis
and HCC was explicitly stated in the 2016–2020 Action Plan of the
Government of Mongolia. As of November 22, 2016, branded
Sofosbuvir/Ledipasvir (Harvoni) and 4 kinds of generic Sofosbuvir/
Ledipasvir are available in Mongolia at prices of US$300 and US$150
respectively. In addition, both branded and generic Tenofovir and 2
kinds of generic Entecavir are available in Mongolia. Both branded
and generic Tenofovir are subsidized by the Health Insurance Fund,
resulting in costs of approximately US$15 (Viread) and US$3 (generic
Tenofovir) per month. Both branded and generic Sofosbuvir/
Ledipasvir will be subsidized by the Health Insurance Fund in the
near future.
Results: Within the Screening Campaign, 72,000 Mongolians were
screened for hepatitis B, C infections by Onom Foundation alone as of
November 22, 2016. Under the Treatment Campaign, over 7,000
people with chronic HCV are at different stages of treatment.
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According to analysis of several hundred randomly selected people
with chronic HCV infection, SVR is around 98%.

Conclusions: The Government of Mongolia officially adopted the
HPCE Program into the 2016–2020 Action Plan with explicit
declaration of HCV elimination by 2020 and significant reduction of
hepatitis related liver cirrhosis and HCC mortalities. The HPCE
Program in Mongolia will serve as a model for other countries in
their fight against viral hepatitis.
FRI-475
Reaching hepatitis C virus elimination targets in Australia
requires use of complementary cost-effective interventions along
the care cascade
N. Scott1, J. Doyle1, A. Wade1, D.P. Wilson1, J. Howell1, A. Pedrana1,
A. Thompson2, M. Hellard1. 1Centre for Population Health, Burnet
Institute; 2Department of Gastroenterology, St Vincent’s Hospital
Melbourne, Melbourne, Australia
E-mail: Nick.Scott@burnet.edu.au
Background and Aims: Modelling suggests that achieving hepatitis C
virus (HCV) elimination targets is possible by scaling up use of directacting antiviral (DAA) therapy. However, poor linkage and retention
to care and low treatment uptake, in particular among people who
inject drugs (PWID), presents a major barrier. We identify, and assess
the cost-effectiveness of, further interventions required to achieve
HCV elimination targets in Australia, a setting with virtually
unlimited and unrestricted access to DAA therapy.
Methods: A dynamic HCV transmission and liver-disease progression
mathematical model, capturing testing, treatment and other features
of the care cascade was used to test scenarios of: scaling up primary
care treatment delivery; using APRI scores <1 to bypass hepatic
fibrosis assessment; point-of-care RNA testing; and increased testing
of PWID.
Results: Despite treatment scale-up substantially reducing the
number of people with HCV, the model estimated that by 2030
most remaining infections would be undiagnosed and among PWID.
Delivering services through primary care settings and using APRI
scores to bypass hepatic fibrosis assessment was estimated to
produce only modest impacts but could save AU$30 million by
2030, with no decrease in health outcomes. Adding to this pointof-care RNA testing increased the healthcare cost savings to AU$60
million and further reduced the number of HCV infections; however
additional testing of PWID, such as annual RNA testing as part of OST,
were required to achieve HCV elimination targets.
Conclusions: Even with unlimited and unrestricted access to
treatments, interventions to improve the HCV cascade of care will
be required to achieve global elimination targets.

FRI-476
Eliminating hepatitis C virus from HIV-positive men who have sex
with men: a multi-modelling approach to understand differences
in sexual risk behaviour
N. Scott1, M. Stoove1, D.P. Wilson1, O. Keiser2, C. El-Hayek1, J. Doyle1,
M. Hellard1. 1Centre for Population Health, Burnet Institute, Melbourne,
Australia; 2Institute of Social and Preventive Medicine, University of
Bern, Bern, Switzerland
E-mail: Nick.Scott@burnet.edu.au
Background and Aims: Outbreaks of hepatitis C virus (HCV)
infections among HIV-positive men who have sex with men (MSM)
have been observed globally. We use a multi-modelling approach to
estimate the time and number of direct-acting antiviral treatment
courses required to achieve an 80% reduction in HCV prevalence
among HIV-positive MSM in the state of Victoria, Australia.
Methods: Three models of HCV transmission, testing and treatment
among MSM were compared: a dynamic compartmental model; an
agent-based model (ABM) parametrized to local surveillance and
behavioural data (“ABM1”); and an ABM with a more heterogeneous
population (“ABM2”) to determine the influence of extreme variations in sexual risk behaviour.
Results: Among approximately 5,000 diagnosed HIV-positive MSM
in Victoria, 10% are co-infected with HCV. ABM1 estimated that an
80% reduction in HCV prevalence could be achieved in 115 (interquartile range (IQR) 108–130) weeks with 515 (IQR 483–565)
treatments if the average time from HCV diagnosis to treatment
was six months. This could be achieved in only 79 (IQR 74–83) weeks
if the average time between HCV diagnosis and treatment commencement was reduced to 16 weeks. Estimates were consistent
across modelling approaches; however ABM2 produced fewer
incident HCV cases, suggesting that treatment-as-prevention may
be more effective in behaviourally heterogeneous MSM populations.
Conclusions: Major reductions in HCV prevalence can be achieved
among HIV-positive MSM within two years through routine HCV
monitoring and prompt treatment as a part of HIV care.
Compartmental modelling approaches produce reliable estimates
for settings where detailed behavioural data are unavailable.
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Implementing the WHO Global Health Sector Strategy on Viral
Hepatitis in Denmark – modeling the effects of community-based
care on the elimination of HCV by 2030
O. Henriksen1, P.B. Christensen2, J.V. Lazarus3, T. Awad4,
A.L.H. Øvrehus2. 1Market Access, ABBVIE, Copenhagen; 2Department of
infectious diseases, Odense University Hospital, Odense; 3Centre for
Health and Infectious Disease Research, Rigshospitalet, University of
Copenhagen; 4Medical, Abbvie A/S, Copenhagen, Denmark
E-mail: ole.henriksen@abbvie.com
Background and Aims: The WHO Global Health Sector Strategy on
Viral Hepatitis sets out a central goal to eliminate HCV by 2030, where
prevalence should be reduced by 90%. As HCV particularly affects subpopulations, who are difficult to reach through the current healthcare
set-up in Denmark, the effects and costs of implementing community-based care facilities in terms of eliminating HCV by 2030 were
analyzed.
Methods: A population-based model was developed to project HCV
prevalence and direct medical costs from 2005 to 2030. The model
was divided into three different populations: the general population,
a high-risk population of people who inject drugs (PWID) and a
population of former PWID. Model inputs relied on published
literature and national registries for both epidemiologic and cost
inputs. The model examined the effects of providing communitybased diagnostics and care on prevalence and cumulative costs
between 2017 and 2030.
Results: Continuing the current number of treatments per year (550)
led to a 71% decline in prevalence from 2017 to 2030. Implementing
community-based care facilities would lead to decreases of 73%, 79%
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and 80% respectively if 550, 1,000 or 1,500 treatments were offered
per year from 2017. If the current level of detection of HCV was
doubled, 2030 prevalence would decrease by 76%, 89% and 91%
respectively. Additional healthcare costs were estimated to be EUR
13.2, 45.2 and 53.6 million (4%, 15% and 18% increase compared to
baseline) and if in addition intensifying detection EUR 26.7, 85.4, 95.1
million (9%, 29% and 32% increase compared to baseline) for the
treatment capacities respectively from 2017 to 2030.The robustness
of the estimates was tested in sensitivity analyses. A 20% reduction on
cost of therapy would decrease the additional costs by 23%, reflecting
that cost of therapy is the major determinant of total expenditures.
Conclusions: This analysis demonstrated that the WHO goal for HCV
in Denmark is within reach, but the number of diagnosed and treated
patients each year needs to be doubled. This will increase costs by up
to 32% between 2017 and 2030, but the estimate is very sensitive to
the future cost of therapy.
FRI-478
An alternative screening strategy for hepatitis C virus infection
among americans not belonging in the baby boomer birth cohort
P. Udompap1, A. Mannalithara1, A.J. Kwong1, D. Kim1, W.R. Kim1.
1
Division of Gastroenterology and Hepatology, Stanford University,
Stanford, United States
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Background and Aims: Hepatitis C virus (HCV) screening is
recommended for Americans at high risk for infection (expected
prevalence >1%) including adults born in 1945–1965 (baby boomer
birth cohort, BBBC). However, to date, a large proportion of
individuals with HCV infection remains undiagnosed. In this work,
we consider a policy proposal of using the FIB-4 score, which may be
automatically calculated as a trigger for HCV screening.
Methods: We stratified participants in National Health and Nutrition
Examination Survey (NHANES) 1999–2012 by the FIB-4 score and ALT
levels. Abnormal ALT was defined as >30 U/L in women and >45 U/L in
men. FIB-4 was calculated using the standard formula – a score >1.45
was considered abnormal and >3.25 was considered high. The
prevalence of HCV infection was calculated in each stratum.
The study subject’s awareness of HCV infection was assessed by the
response recorded in the follow-up questionnaire administered
among respondents with HCV infection.
Results: Out of 36,071 adults (≥20 years) participants, 33,476 (92.8%)
had complete laboratory data for FIB-4 score calculation, 42% of
whom belonged in the BBBC. Overall, 11.4% had abnormal ALT, while
17.9% had abnormal FIB-4 and 1.2% high FIB-4. In the figure, the
prevalence of HCV infection was clearly higher among BBBC subjects
than those outside BBBC (3.3% versus 0.7%, respectively). Among nonBBBC subjects, women with abnormal ALT had HCV prevalence of
2.9% and men with abnormal ALT 3.7%. Non-BBBC subjects with high
FIB-4 score had a prevalence of 4.3%, whereas those with abnormal
FIB-4 only 0.8%. Of participants unaware of their HCV infection, 59%
would have been diagnosed if abnormal ALT or high FIB-4 were used
as a trigger. Of these, 34.7% did not belong in the BBBC.
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Conclusions: Programming the electronic health record system for
automatic calculation of FIB-4 and flagging subjects with a score
>3.25 would yield a high prevalence of HCV regardless of their BBBC
status. Among non-BBBC subjects, abnormal ALT should trigger HCV
screening.
FRI-479
Effectiveness and cost-effectiveness of antiviral treatment
initiation in hepatitis C related decompensated cirrhosis in France
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Background and Aims: Past interferon (IFN)-based therapies for
patients with HCV decompensated cirrhosis (DCC) were most often
contraindicated due to low efficacy and adverse events. However, the
recent availability of IFN-free direct-acting agents (DAAs), with
promising results in patients with a MELD score <20, is changing
the landscape. However, how this translates in terms of long-term
effectiveness and cost-effectiveness is unknown. Our objective was to
evaluate the cost-effectiveness of initiating IFN-free new DAAs in DCC
patients.
Methods: A Markov model simulated the natural disease progression
and treatment intervention in DCC patients with following characteristics: average age of 66, MELD < 20, 17% with a first bleeding
decompensating event, 56% with a first nonbleeding decompensating
event and 27% with more than one decompensating event. Two base
case scenarios were evaluated: a 12-week course of ribavirin (RBV)based DAAs (S1) or a 24-week course of RBV-free DAAs (S2) vs. no
treatment. Treatment cost was €46,662 in S1 and €92,000 in S2, based
on sofosbuvir (SOF = €3417) and ledispavir (LDV = €417) weekly cost
(+/−RBV = €55). In S1 9.6% of patients had to stop RBV because of the
occurrence of severe anaemia in whom 56% switched to a 24-week
course treatment duration. SVR (90% in both scenarios) translated in a
36% and 22.5% > reduction of DCC progression and transplantation
respectively. Sensitivity analysis was performed on all parameters.
We estimated incremental cost-effectiveness ratios (ICERs) and
assumed a societal willingness-to-pay (WTP) of €100,000/QALY, i.e.
3 times the French GDP/capita PPP in 2016.
Results: Initiating IFN-free new DAAs for 12 or 24 weeks to DCC
patients with MELD<20 improved life expectancy by 0.87 years and
led to an overall gain of 0.51 QALYs. The mean additional cost per
QALY gained was of 114 500 EUR and 193 800 EUR for a treatment
course of 12 and 24 weeks respectively. In sensitivity analysis, ICER
fell below the WTP when considering a reduction of IFN-free cost of
at least 20% in S1 and 60% in S2, and reduction of post-SVR disease
progression higher than 40% in S1 and 60% in S2 (Figure).
Conclusions: At current DAA costs, and considering a 36% and
22.5% > reduction of DCC progression and transplantation after SVR,
IFN-free new DAA was not found to be cost-effective. However, these
results were sensitive to drugs costs and DCC progression hypothesis.
Further research needs to be conducted to accurately evaluate the
long-term benefits of providing DAAs to patients with DCC.
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current national guidelines, but most had not sought help in the local
health care system. This study demonstrates that establishing an
outreach system for HCV screening among PWID in a defined
geographical area is feasible and should be considered to increase
treatment uptake among at-risk population s.
FRI-481
Prevalence of end of life criteria in patients with liver disease in
South West England
U. Thalheimer1, V. Giannelli2. 1Department of Gastroenterology, Royal
Devon and Exeter Hospital, Exeter, United Kingdom; 2UOC Malattie del
Fegato, Azienda Ospedaliera San Camillo Forlanini, Rome, Italy
E-mail: uthalheimer@gmx.net
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Systematic screening in an ongoing cross-sectional
epidemiological study on hepatitis C high-risk populations in
Trondheim city, Norway
T. Svendsen1, M. Skaland1, S. Zinöcker2, R. Hannula1. 1Department of
Infectious Diseases , St Olavs Hospital, Trondheim; 2AbbVie, Oslo,
Norway
E-mail: severin.zinoecker@abbvie.com
Background and Aims: Globally, the morbidity and mortality
attributable to hepatitis C virus (HCV) infection is increasing. The
nature and magnitude of the hepatitis C epidemic is poorly described
in most countries, including Norway. Reliable epidemiological data
are essential when planning health programs for treatment and
prevention, especially targeting persons who inject drugs (PWID)
who are most at risk of becoming infected and infecting others. The
main aim of this ongoing study is to assess the prevalence of HCV in
high- risk populations.
Methods: In this study, we implemented mobile, on-site HCV
screening to reach at-risk populations in Trondheim, Norway.
Inclusion started in September 2015. Two dedicated study nurses
frequently visited the local opioid substitution clinic, outpatient
clinics and day centres for PWID, as well as the local prison and
refugee healthcare centre. Demographic data, risk behavior and
clinical symptoms were obtained by a study questionnaire. Subjects
with a positive anti-HCV rapid test we resubsequently tested for
serum HCV RNA and the virus genotype d. Subjects with detectable
HCV RNA were offered transient liver elastography using a mobile
FibroScan402 unit.
Results: Recruitment of PWID was time-consuming. Word-of-mouth
within the targeted population seemed to impact recruitment. By
November 2016, 304 people had been tested. 148 (41%) had a positive
HCV rapid test result, and of these, 90 (73%) were also HCV RNA
positive. 102 had been injecting drugs; for over 10 years, 4 were
cirrhotic (≥12.5 kPa or higher). HCV genotypes 1a (29%) and 3 (59%)
were most prevalent. Of 25 subjects previously treated, 8 had
detectable HCV RNA (32%), 3 of these were likely reinfected. None
of the 52 immigrants were HCV positive. 32 of the 62 subjects
included while in prison had a history of intravenous drug use, and
HCV prevalence was similar to PWID outside of prison. All except one
person wished to be evaluated for treatment, however, many failed to
keep follow-up appointments.
Conclusions: PWID have a high prevalence of HCV, but only 17% of
HCV positive PWID had previously been treated. 22 study participants should have been considered for treatment according to

Background and Aims: Liver disease is an increasing cause of death
in England, yet end of life care is used infrequently in patients with
cirrhosis. Our aim was to assess the prevalence of factors of poor
prognosis and need for end of life care in patients with liver disease.
Methods: Over 3 months, we assessed patients seen in our liver clinic
for of any of 11 end of life criteria (EOLC), and assessed their WHO
performance status. EOLC considered were hepatorenal syndrome,
SBP/severe infection, encephalopathy (any of these within the last
year), refractory ascites, Child Pugh class C, severe malnutrition,
recurrent variceal bleeding, 2 or more non elective hospital
admissions for liver disease, consideration for liver transplantation,
hepatocellular carcinoma and ongoing alcohol intake despite
previous decompensation/alcoholic hepatitis.
Results: 650 individual patients were seen at 785 clinic appointments. 580 patients had liver disease and 208 (32%) had cirrhosis.
Aetiology in Table 1. EOLC were present in 71 patients with cirrhosis
(34%) (48 male, 23 female), but in only 8 patients without cirrhosis
(2%). 36 patients with cirrhosis (17%) met more than 1 EOLC. The most
commonly met EOLC were ongoing alcohol use (13%), two or more
non elective admissions in the previous 6months (11%), severe
malnutrition (8%) and encephalopathy (7%). WHO performance score
was worse in patients who met EOLC (Table 2). In patients with liver
disease but not cirrhosis the average WHO score was 0.15, in patients
with cirrhosis without EOLC 0.42 and in patients with cirrhosis and
EOLC 0.97.
Patients with 4 or more EOLC were more likely to be considered for
liver transplantation (64% vs 21%, p < 0.001). Interestingly, they also
had fewer follow up appointments, although this did not reach
statistical significance (mean number of consultations of 2 versus 5
for those not trasplanted; p = 0.38).
Table 1:
Aetiology

n

Alcohol
HCV
NASH
AIH/PBC/PSC
Haemochromatosis/alpha-1antitrypsin deficiency
Other

98
43
38
17
5
7

Table 2:
Any EOLC
WHO score
0
1
2
3
4
Total

Y

N

Total

90
39
6
2

27
25
14
4
1
71

117
64
20
6
1
208

137

Conclusions: A third of patients with cirrhosis seen in outpatient
clinics in the Southwest of England meet at least one EOLC and are
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assumed to have a poor prognosis with a significant risk of dying
within one year. WHO performance scores are significantly worse in
patients with cirrhosis meeting EOLC. Assessment of EOLC and
implementation of end of life care are likely to have a major impact on
the quality of life of patients with cirrhosis.
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High levels of transmission of HCV infection among people who
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Background and Aims: The World Health Organisation (WHO) has
recently called for hepatitis C virus (HCV) elimination and has
identified injecting drug users (IDUs) as a key population. In subSaharan Africa, especially in East Africa, the use of injectable drugs is
an emerging issue and data on chronic HCV in IDUs is missing. This
study aimed to assess the prevalence and severity of chronic hepatitis
C among IDUs enrolled in an opioid substitution treatment (OST)
programme in Dar-es-Salaam, Tanzania.
Methods: Between May and July 2015, consecutive patients with HCV
seropositive results, enrolled in the local OST centre, were invited to
participate in the study. All had an epidemiological questionnaire and
were offered liver assessment including fasting liver stiffness
measurement (LSM) using Fibroscan, abdominal ultrasound, liver
function tests, HCV RNA detection (CAP/CTM HCV version 2.0, Roche
Molecular Systems, Pleasanton, CA) and genotyping (NS5B gene
phylogenetic analysis) if viral load detectable.
Results: When the study commenced 1,011 IDUs were registered in
the local Methadone clinic. Out of them 731 (72%) were tested for
HCV serology. Of these 388 (53%) had a positive result. However 235
(61%) were not recruited in the study because of death, loss of followup or refusal. Therefore 153 patients with a positive HCV serology
were assessed: 141 (92%) were male, median age 38 (IQR 34–41). 41
patients (27%) had a significant history of excess alcohol intake (≥50 g
per day). The median time since the first injection of drug was 22
years (IQR 18–26). Of the 153 patients, 65 (44%) were HIV co-infected,
15 (10%) also had a positive HBs antigen, 116 (76%) had a detectable
HCV RNA, median HCV RNA 5.7 (IQR 4–6.3) Log IU/mL. Only
genotypes 1a (68%) and 4a (32%) were identified. The median LSM
was 5.3 kPa (IQR 4.4–6.5) and 21 (17%) had clinically significant
fibrosis (≥F2), 6 (5%) were considered cirrhotic (F4). None of these
patients had access to HCV antiviral therapy.
Conclusions: Although the use of injectable drugs in East Africa is a
poorly covered topic, there is clearly a significant burden of chronic
hepatitis C, with many having HIV and HBV co-infections. Screening,
access to care and treatment for HCV in IDUs in Africa should be
urgently improved in order to comply with the HCV elimination goal.

Background and Aims: One of the WHO targets for eliminating HCV
infection is reducing the number of new chronic cases by 90% by
2030. In Greece, people who inject drugs (PWID) constitute the key
population driving the epidemic. The aim of this analysis is to assess
HCV transmission among PWID injecting for up to 2 years (new
injectors) and identify associated risk factors in order to tailor
appropriate interventions.
Methods: A seek-test-treat intervention was implemented in 2012–
2013 during an HIV outbreak among PWID in Athens (ARISTOTLE
programme). Five rounds of respondent driven sampling were used to
recruit PWID. New injectors were also tested for anti-HCV. HCV
incidence was estimated: (i) using data from all new injectors, assuming
they were seronegative when they started injecting and that infection
occurred in the midpoint between the initiation of injecting and the
time of blood sample collection, (ii) using data from new injectors
withmultiple participationswhoseroconvertedduringthe programme.
Multiple logistic regression was used to identify characteristics
associated with prevalent anti-HCV status at first participation.
Results: Among 431 new injectors, anti-HCV prevalence at first
participation was 49.9% [95% CI: 45.0%, 54.7%]. The corresponding
HCV incidence was estimated at 51.1/100 person-years [95% CI: 44.7–
58.4]. Out of 63 anti-HCV negative new injectors with multiple blood
samples, 16 seroconverted during the programme. HCV incidence
based on seroconverters was 56.3/100 person-years [95% CI: 34.5,
91.8]. Predictors of anti-HCV status at first participation (adjusted
Odds Ratios [95% Confidence Intervals]) were injecting at least once/
day vs. less than once/week: 5.00 [3.04, 8.21], using cocaine as main
substance of injection vs. heroin: 4.48 [2.34–8.56], female gender vs.
male: 1.96 [1.10–3.50] and history of imprisonment vs. without: 1.58
[0.99–2.52]. At first participation, 5.8% of new injectors reported
being on opioid substitution treatment and 21.7% had received as
many or more syringes in the past month as their number of
injections. Of those found anti-HCV positive at first participation, one
third (35.6%) were aware of their serostatus and 0.9% reported having
received treatment for HCV.
Conclusions: The incidence of HCV infection is high in the population
of new injectors in Athens. It is unlikely that Greece will be able to
reach the WHO target of reducing new infections unless highcoverage harm reduction programmes are combined with increased
access to HCV treatment.
FRI-483
High prevalence of chronic hepatitis C in injecting drug users in
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Fatty liver disease: Clinical aspects
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Background and Aims: Chronic hepatitis B with comorbid nonalcoholic fatty liver disease (CHB/NAFLD) is common and increasing
rapidly in Greater China region. However, the clinical significance of
comorbidities in these patients remains elusive. We aimed to
investigate the disease progression in CHB/NAFLD compared with
CHB and NAFLD.
Methods: Total 1,326 patients with liver biopsy proved CHB (n = 721,
54.4%), NAFLD (n = 176, 13.3%) and CHB/NAFLD (n = 429, 32.3%) were
included in this study. NASH Clinical Research Network (NASH CRN)
system (NAS & Fibrosis score) was used to score the histological
features. Patients with baseline liver cirrhosis, hepatocellular carcinoma (HCC), history of alcohol abuse or other liver diseases were
excluded. One thousand and forty-six (1,046, 78.9%; CHB n = 525,
CHB/NAFLD n = 345, NAFLD n = 176) were followed for a mean of 6.4 ±
3.5 (range, 1–15) years which was included in the current analysis.
The demographic characteristics, baseline components of metabolic
syndrome, liver cirrhosis related complications, HCC and liver-related
death were noted. Kaplan-Meier survival curve was produced and the
differences among three groups were compared by log-rank test. Cox
proportional hazards model was used to evaluate the risk to
development to HCC and all-cause mortality, with adjustment of
baseline characteristics.
Results: The percentage of patients with progression to liver cirrhosis
in CHB/NAFLD group was significantly higher than that in CHB group
( p < 0.001) and NAFLD group ( p < 0.001). 1.9% patients in CHB group,
0.6% in NAFLD group, and 5.6% in CHB/NAFLD group ( p = 0.001 for the
difference) progressed to HCC after a mean of 3.9 ± 3.0 years (range:
1–9.6 yrs) from the first liver biopsy. The patients with CHB/NAFLD
had a significantly higher hazard of progression to HCC than those in
with only CHB (hazard ratio[HR] = 3.03, p = 0.008) while patients
with NAFLD had a significantly lower hazard (HR = 0.07, p = 0.014),
after adjustment of baseline characteristics. Patients with CHB/NAFLD
had a significant higher hazard of experiencing liver-related death
than those with only CHB (HR = 4.9, p = 0.003) while patients with
NAFLD had a significantly lower hazard (HR = 0.04, p = 0.005), after
adjustment of baseline characteristics. The overall survivals among
the CHB group, NAFLD group, and CHB/NAFLD group were equivalent
( p > 0.05).
Conclusions: CHB Patients with comorbid NAFLD had higher risk
of progression to HCC and experiencing liver-related death than
patients with only CHB.
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Taste and appetite disorders in patients with non-alcoholic fatty
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Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
includes a spectrum of liver abnormalities ranging from simple fat
accumulation in the liver to necroinflammation, fibrosis and
cirrhosis. The main reason of NAFLD development is overeating and
sedentary lifestyle leading to overweight, obesity and type 2 diabetes.
Nutritional problems in NAFLD are known but eventual taste
perturbations are poor explored. The aim of this study was to
evaluate potential taste alterations including all five tastes (four “old”
tastes – sweet, salty, bitter and sour, and a new one, umami taste) by
analysing the taste sensitivity, hedonic perception of taste and food
preference in NAFLD patients.
Methods: 84 consecutive NAFLD patients (44M/40F, mean age 53,4 ±
10,7) with compensated liver disease and 120 healthy volunteers
matched to the patients age and sex participated in this study. The
stage of NAFLD was assessed by elastography (Fibroscan, Echosense,
France). The study included gustatory tests (taste recognition

threshold, taste intensity with hedonic perception) and analysis of
the pleasure derived from eating.
Results: In NAFLD patients the most of observed taste perception
alterations were connected with sweet taste and umami – the taste of
monosodium glutamate. A significant increase in the recognition
threshold of sweet (p < 0,001) and umami ( p < 0,001) causing lower
intensity of these tastes perception was found. The same changes
were also observed in patients with more advanced (FIII/FIV) fibrosis
( p < 0,05 and p < 0,01 resp.) and steatosis (S3; p < 0,001 in both
tastes). Hedonic response for the highest glucose concentration was
decreased ( p < 0,05) with accompanying significant decrease the
pleasure derived from eating sweet desserts ( p < 0,01) and chocolate
( p < 0,01). Inversely, the hedonic response for the highest sodium
glutamate concentration was increased ( p < 0,01) with more intensification in patients with advanced fibrosis (p < 0,05). Moreover, the
increase pleasure related to fish and milk dishes ( p < 0,01 in both),
sour ( p < 0,05) and spicy ( p < 0,01) food products.
Conclusions: Taste alterations, especially sweet and umami taste
disorders may alter real food perception and it could be connected
with patients food preference profile. Finally it could lead to
overweight and metabolic disorders in NAFLD patients.
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Background and Aims: The Quantitative Liver-Spleen Scan (QLSS) is
a unique non-invasive test precisely measuring hepatic function by
PHM, portal hypertension from spleen volume (fSV) and hepatic
volumes (fHV). The PHM and fSV correlated closely with clinical
outcomes at 2 year or 8 year intervals in the HALT-C trial (haltc). The
fSV and fHV correlate with volumes by anatomic imaging (A2ALL).
Steatohepatitis is primarily due to alcohol (ASH) and non-alcoholic
fatty liver disease (NAFLD) which should have features different from
non-steatotic CLD (NSCLD) with serologic histologic evidence of a
definite CLD due to HCV, HBV, ACAH, PBC, PSC, A1AT, hemochromatosis. We investigated the utility of the QLSS to differentiate between
the causes of CLD.
Methods: All 408 patients were initially evaluated as outpatient
referrals, entered into a database and first scan used for this study.
QLSS was performed as previously described with PHM normal 100–
110, fSV <2.5 cc/lb IBW, and fLV N >7 <12). Patients included normals
(N) (19 patients) and ASH patients (18) presented with jaundice and
ascites with a PHM <95. 187 NAFLD patients were divided into
groups: low body weight (LBW-NAFLD) (10), good function NAFLD
(GF-NAFLD) PHM >95 (155) and cirrhotic NAFLD (C-NAFLD) PHM <95
(22). 184 NSCLD had good function (GF-NSCLD) (PHM >95) (156) and
cirrhotic NSCLD (C-NSCLD) (PHM <95). Both cirrhotic groups had
patients with ascites or variceal bleeding: C-NAFLD 82% and C-NSCLD
79% and death or transplant occurred in the next 12 months in 10 and
12% respectively, all with PHM <60. No clinical outcomes occurred in
patients with PHM >95.
Results: See figure below. fLV was significantly different ( p < .001)
and diagnostically useful in separating alcoholic and non-alcoholic
CLD from NSCLD at any severity of CLD. In patients with good hepatic
function (PHM >95), the fLV was markedly greater in those with
NAFLD. The fSV was significantly larger ( p < .001) in patients with
PHM <95 compared to patient groups with PHM >95 compatible with
portal hypertension in these groups. fSV was larger in the GF-NAFLD
and LBW-NAFLD compared to normal or GF-NSCLD compatible with
pre-cirrhotic onset of portal hypertension in these groups.
Conclusions: (1) The QLSS could effectively diagnose and stage
(function and portal hypertension) patients with steatohepatitis
compared to CLD without steatohepatitis. (2) fSV was most enlarged
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in patients with poor liver function. 3. Pre-cirrhotic NAFLD patients
can have portal hypertension.

FRI-322
Vitamin D serum levels are only marginally lower in hepatic
steatosis and do not correlate with Vitamin D dietary ingestion
J. Leitão1, S. Carvalhana2, A. Silva3, F. Velasco4, I. Medeiros5, A.C. Alves6,
M. Bourbon6, B. Oliveiros7, A. Carvalho1,8, H. Cortez-Pinto2,9. 1Internal
Medicine A, Centro Hospitalar e Universitário de Coimbra EPE, HUC,
CHUC, Coimbra; 2Department of Gastroenterology, Hospital de Santa
Maria, Lisboa; 3Department of Gastroenterology, Centro Hospitalar de
Vila Nova de Gaia e Espinho, EPE, Vila Nova de Gaia; 4Department of
Gastroenterology, Centro Hospitalar do Algarve, EPE, Hospital de Faro,
Faro; 5Department of Gastroenterology, Hospital Espírito Santo E.P.E,
Évora; 6Biosystems and Integrative Science Institute (BioISI), Instituto
Nacional de Saúde Dr. Ricardo Jorge, Lisboa; 7Laboratório de
Bioestatística e Informática Médica; 8Faculdade de Medicina da
Universidade de Coimbra, Coimbra; 9Faculdade de Medicina da
Universidade de Lisboa, Lisboa, Portugal
E-mail: jorgeapleitao@gmail.com
Background and Aims: The influence of low serum levels of Vitamin
D (VitD), on several liver diseases including non-alcoholic fatty liver
disease (NAFLD) has been emphasised in the last 5–10 years. We
aimed to evaluate the mean serum levels of VitD in a population
sample, with and without steatosis, and how they correlated with
VitD intake.
Methods: We recruited 775 adult individuals from a random sample
of the adult population. Serum VitD levels was determined for all
individuals by Elecsys Vitamin D total assay (Electro-chemiluminescence binding assay (ECLIA). They underwent a dietary intake inquiry,
using a semi-quantitative food frequency questionnaire (FFQ) as
representative of the usual intake over the previous year.
Anthropometric measures, blood tests and ultrasound were done.
Hepatic steatosis was quantified according to Hamaguchi’s ultrasonographic score and presence of steatosis was defined by a
score ≥2.
Results: 775 participants were analysed, 52.9% males, mean age 50.0
years (min: 18; max: 79 years). Prevalence of steatosis (S) was 35.4%,
and after exclusion of excessive alcohol consumption (AC) (>30 g/day
for males and >20 g/day for females), it was 28.0%. Mean VitD serum
levels were 26.0 ± 9.8 ng/mL and 69% participants, had serum
vitamine D levels <30 ng/mL. Individuals with steatosis presented
slightly lower serum VitD: levels: 25.1 ± 8.7 vs 26.5 ± 10.3, respectively ( p = 0.04) (Figure). There was no correlation between VitD in
serum and VitD intake, measured by the FFQ, r = 0.075 ( p = 0.383).
Conclusions: In this “normal” population from a sunny country,
mean serum levels of Vitamin D were in the range of deficiency (20–
30 ng/mL) and only 31% had normal values (>30 ng/mL), raising the
issue of what should be considered normal values for Vitamin
S418

D. Furthermore, there seems to exist no direct effect from dietary
ingestion of Vitamin D. Although statistical significant, the marginally
lower levels of VitD in the presence of steatosis, are clinically
irrelevant, not suggesting to be significant as a risk factor for steatosis.

FRI-323
Hepatic steatosis in an adult population: stronger correlation with
the presence of obesity and insulin resistance than with the
dietary pattern. Results from a cross-sectional study
J. Leitão1, J. Cochicho1, S. Carvalhana2, F. Velasco3, A. Silva4,
I. Medeiros5, A.C. Alves6, M. Bourbon6, B. Oliveiros7, V. Rodrigues8,
A. Carvalho1,9, H. Cortez-Pinto2,10. 1Internal Medicine A, Centro
Hospitalar e Universitário de Coimbra EPE, HUC, CHUC, Coimbra;
2
Department of Gastroenterology, Hospital de Santa Maria, Lisboa;
3
Department of Gastroenterology, Centro Hospitalar do Algarve, EPE,
Hospital de Faro, Faro; 4Department of Gastroenterology, Centro
Hospitalar de Vila Nova de Gaia e Espinho, EPE, Vila Nova de Gaia;
5
Department of Gastroenterology, Hospital Espírito Santo E.P.E, Évora;
6
Biosystems and Integrative Science Institute (BioISI), Instituto Nacional
de Saúde Dr. Ricardo Jorge, Lisboa; 7Laboratório de Bioestatística e
Informática Médica; 8Instituto de Higiene e Medicina Social; 9Faculdade
de Medicina da Universidade de Coimbra, Coimbra; 10Laboratório de
Nutrição, Faculdade de Medicina da Universidade de Lisboa, Lisboa,
Portugal
E-mail: jorgeapleitao@gmail.com
Background and Aims: Hepatic steatosis is very frequent in the
general population, mostly associated with obesity and insulin
resistance. Typical dietary patterns have been difficult to identify
with controversial information. We aimed to estimate in a random
sample of the Portuguese adult population, what was the contribution of the dietary pattern in what concerns macronutrients and food
groups for the presence of steatosis as well as the other traditional
risk factors for steatosis.
Methods: Population based study with a random sample of
Portuguese adult people (18–79 years), from National Health
System registers. Participants, underwent past medical history,
anthropometric measures, semi-quantitative food frequency questionnaire (FFQ) representative of the usual intake over the previous
year, physical activity index (IPAQ), blood tests and ultrasound to
diagnose hepatic steatosis (HS) according to Hamaguchi’s ultrasonographic score (defined by a score ≥ 2). Statistical analysis was
performed using SPSS 23.0.
Results: 834 participants were enrolled: 440 male (52.8%) mean age
49.8 ± 17.2 years. Steatosis (S) was present in 37.9% when adjusted to
national adult population. Dietary pattern showed that S had a more
elevated caloric intake, (2731.97 vs 2589.09 Kcal; p = 0.032), although
with no differences regarding the percentage calories from
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carbohydrates 44.1 ± 8.0 vs 46.7% ± 8.0,ns, lipids: 33.9 ± 3.1% vs 34.7 ±
6.9%, ns; or proteins (17.4 ± 3.2 vs 17.6 ± 3.1%, ns). There was a
significantly higher consumption of red meat in S, with no differences
in amount of soft drinks, fruits, vegetables or legumes. In univariate
analysis of other non-dietary related factors, main associations with S
were: male sex, age, increased waist circumference, BMI > 30 kg/m2,
alcohol abuse (males >30 g/day; females >20 g/day), insulin resistance (IR) (HOMA test >2.5), elevated triglycerides (HTG), and low HDL
cholesterol. When those factors were evaluated in multivariate
analysis, age 35–64 years ( p = 0.0015), BMI 25–30 and >30 kg/m2
( p = 0.001), alcohol abuse ( p = 0.002), serum glucose >100 mg/dL
( p = 0.006), IR (<0.001), HTG ( p = 0.001), and low HDL (p = 0.024),
significantly associated with steatosis.
Conclusions: In the general population, the presence of steatosis
strongly correlates with excessive alcohol consumption, obesity,
aspects of the metabolic syndrome and insulin resistance, with no
particular dietary pattern identified except increased caloric intake as
well as red meat consumption.
FRI-324
Evaluation of a novel nurse-led one-stop clinic for patients
referred for investigation of suspected non-alcoholic fatty liver
disease
K. Fancey1, K. Gamble1, J. Dowman1, R. Aspinall1, A. Fowell1.
1
Portsmouth Hospitals NHS Trust, Portsmouth, United Kingdom
E-mail: afowell@hotmail.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
affects approximately 1 in 4 adults in the UK. In our unit’s catchment
area alone there are an estimated 150,000 individuals with NAFLD,
approximately 12,000 of who are likely to have advanced liver
fibrosis. Our aim was to evaluate the utility of a weekly nurse-led
NAFLD clinic, including transient elastography (Fibroscan; TE) to
screen for advanced fibrosis. Here we present data on the first 500
patients seen in this clinic.
Methods: A designated referral pathway was devised in conjunction
with local primary care commissioners where patients with
suspected NAFLD and with a NAFLD-fibrosis score in the indeterminate or high risk range (>−1.455) were assessed in a one-stop clinic
by a clinical nurse specialist using a specific clerking template. TE was
performed on all patients with NAFLD and discharge to primary care
with lifestyle advice considered in those with TE values below the
threshold for advanced liver fibrosis (8 kPa). Prospective demographic and clinical data were collected on all patients seen in the
clinic from May 1st 2014 – May 1st 2016.
Results: 500 patients were seen during the two year evaluation
period (M = 281 F = 219). 54 patients (10.8%) consumed alcohol at
levels above those consistent with a diagnosis of NAFLD (females >14
u/week; males >21 u/week). 2 patients (0.4%) were diagnosed with
autoimmune hepatitis, 1 patient with HCV (0.2%), 1 patient with HBV
(0.2%) and 3 patients were found to have hereditary haemochromatosis (0.6%). The remaining 439 patients (87.8%) were diagnosed with
NAFLD, 8 of whom also had evidence of alpha-1-antitrypsin (A1AT)
deficiency.
Amongst the NAFLD population (n = 439) TE values ≤8 kPa were
present in 303 patients (69.0%); 281 (64.0%) of whom were
discharged to primary care. 22 NAFLD patients with TE values ≤8 kPa
were followed up in consultant clinics for other clinical reasons (e.g.
A1AT deficiency). 123 patients (28.0%) had TE readings >8 kPa, 115 of
whom were subsequently seen in a consultant clinic, as well as the 13
patients (2.6%) in whom TE was unreliable.
Conclusions: A one-stop nurse-led assessment clinic for patients
with suspected NAFLD and an indeterminate or high NAFLD fibrosis
score allowed early discharge of approximately two thirds of the
patients referred. Such clinics may be a useful way of stratifying
patient risk and utilising resources effectively in the face of rising
population prevalence of NAFLD and increasing demand on secondary care Hepatology services.

FRI-325
High liver iron in biopsy of NAFLD patients is a predictor for
cardiovascular and liver-related mortality
L. Stechemesser1, M. Strasser1, A. Feldman1, M. Schranz1, S. Zandanell1,
L. Denkmayr1, S. Ruhaltinger1, G. Strebinger1, U. Huber-Schönauer2,
D. Niederseer2, E. Müller1, B. Paulweber1, C. Datz2, E. Aigner1.
1
Paracelsus Medical University salzburg, Salzburg; 2Hospital Oberndorf,
Oberndorf, Austria
E-mail: l.stechemesser@salk.at
Background and Aims: Elevated iron stores in patients with nonalcoholic fatty liver disease (NAFLD) represent a potential risk factor
for liver disease progression and also cardiovascular disease. Data on
the link between liver iron and mortality in subjects with NAFLD is
scarce, we therefore investigated the clinical outcome in NAFLD
subjects with regard to presence and pattern of liver iron.
Methods: Between 1997 and 2014, 460 subjects were diagnosed with
NAFLD of whom 344 patients (30.5% female) were available for
follow-up. According to the biopsy results they were stratified to
groups with (N = 143, 41.6%) or without (N = 201, 58.4%) liver iron.
Additionally, subjects were analyzed regarding the pattern of iron
deposition, i.e. with (N = 88, 25.6%) and without (N = 256, 74.4%)
hepatocellular and with (N = 128, 37.2%) and without (N = 216, 62.8%)
mesenchymal iron deposition. Mortality data were obtained from a
national registry, clinical diagnoses were obtained from hospital data.
The primary endpoint was defined as death from any cause, the time
to event was recorded. Kaplan-Meier analysis was used to estimate
risk of death.
Results: Over a median follow-up time of 8.2 +− 4.1 years (range: 1–
18) 44 patients (12.7%) died. The causes of death were cirrhosis and
hepatocellular carcinoma (N = 16), extrahepatic malignancies (N =
10), cardiovascular (N = 13), and others (N = 5). NAFLD patients with
any iron in biopsy had a higher mortality compared to those without
iron (27/143 (18.9%) vs. 17/201 (8.5%), P < 0.05 Kaplan-Meier
analysis). Subjects with mesenchymal liver iron had a higher
mortality compared to those without mesenchymal iron (27/128
(21.1%) vs. 17/216 (7.9%), P < 0.001) while a smaller difference was
observed for hepatocellular iron deposition (17/88 (19.3%) vs. 27/256
(10.5%), P < 0.001).
Conclusions: In NAFLD, stainable iron on liver biopsy was associated
with a higher mortality during follow-up. In particular, elevated
mesenchymal liver iron was associated with a higher risk of death
from any cause but no differences regarding the common causes of
death. Our data suggest that liver iron deposition is related to allcause mortality in subjects with NAFLD but not organ-specific
mortality.
FRI-326
The COMMANDS study: improving community-based diagnosis
and management of non-alcoholic fatty liver disease
L. Burke1, B. Williams1, V. Mann1, L.L. Wong1, L. Corless1, G. Abouda1.
1
Hull and East Yorkshire NHS Trust, Hull, United Kingdom
E-mail: l.burke@doctors.org.uk
Background and Aims: Most non-alcoholic fatty liver disease
(NAFLD) is diagnosed after identification of abnormal liver function
tests (LFT) in primary care (PC), with subsequent referral to secondary
care (SC) for investigation.
There is no standardised management pathway for abnormal LFT in
PC. Practice varies extensively resulting in unnecessary referrals to SC
and suboptimal identification of patients who do require SC
management.
The Community-based Management of Non-alcoholic fatty liver
Disease Study (COMMANDS) seeks to address this variation with 2
key aims:
1. Assess the impact of an e-consult Integrated Care Pathway (eICP) incorporating the Enhanced Liver Fibrosis (ELF) test, to guide
PC diagnosis of suspected NAFLD
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2.

Prospectively describe a large cohort of people with NAFLD
including long-term outcomes and identification of markers of
progression

Methods: The study comprises 3 stages:
3.
4.

5.

Pilot phase in 8 participating PC centres to establish current
practice, local NAFLD prevalence and test early ICP versions.
Randomised controlled trial (RCT) recruiting 300 patients
presenting to PC with suspected NAFLD into e-ICP or standard
of care (SOC) pathway (Fig 1).
Prospective observational cohort following all recruits over 5
years to track clinical outcomes (stable vs. progressive disease)
and factors associated with disease progression, including
testing of baseline and interval samples for existing/emerging
biomarkers.

Results: 162 patients had ALT 2x upper limit normal or 2x >70 IU/mL
over 6 months. Following ELF-based risk stratification, 85% were
identified as requiring SC referral. However just 25 (15.4%) had a
secure NAFLD diagnosis prior to referral, due to a lack of PC exclusion
of other causes of raised ALT, e.g. viral hepatitis or autoimmune
disease. The ICP was therefore redesigned for the RCT to ensure a
secure diagnosis of NAFLD was made prior to RCT entry.
RCT recruitment is currently ongoing. Outcome measures comparing
e-ICP with SOC include: number of appropriate referrals to SC;
number of patients with satisfactory investigation to exclude nonNAFLD causes of liver disease and time to diagnosis and initiation/
type of management.

Conclusions: Significant gaps in PC investigation of abnormal LFT
were identified as a barrier to secure NAFLD diagnosis in PC. The RCT
will establish if use of an e-ICP improves diagnosis, management and
timely referral of patients with NAFLD, and long term follow up of the
cohort will improve understanding of disease progression in the local
population.
S420
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Effective dietary interventions for non-alcoholic fatty liver
disease: barriers and facilitators to adoption of a Mediterranean
diet in a northern European patient population
L. Haigh1,2, S. Bremner1, D. Houghton2, E. Henderson1,2, L. Avery2,
T. Hardy1,2, K. Hallsworth1,2, S. McPherson1,2, Q. Anstee1,2. 1Regional
Liver Unit, The Newcastle upon Tyne Hospitals NHS Foundation Trust;
2
Institute of Cellular Medicine, Newcastle University, Newcastle upon
Tyne, United Kingdom
E-mail: Laura.Haigh@nuth.nhs.uk
Background and Aims: If sustained, dietary lifestyle interventions
targeting weight loss and cardiovascular risk reduction are effective
therapies for non-alcoholic fatty liver disease (NAFLD). A
Mediterranean style diet (MedDiet) may be beneficial however it is
seldom followed outside the Mediterranean region. This study
examined factors that determine adoption and adherence to
MedDiet in a northern European population of broad socio-economic
status. Barriers and facilitators of dietary behaviour change were
explored.
Methods: A sequential mixed-methods approach was used to assess
the impact of a 12-week MedDiet intervention and explored
perceptions underlying adherence. Dietary behaviours were assessed
using the validated MedDiet tool and review of grocery till receipts at
study entry. Participants received standardised dietary advice and
were reassessed at the end of the study. Semi-structured interviews
with a purposive sample of 19 adults with NAFLD were analysed
using the framework method.
Results: Adoption of a MedDiet increased significantly from
“moderate” to “high” (+2.2 points, p < 0.006) following dietary
advice. During the study, mean body weight fell by 2.4% ( p < 0.001)
and MedDiet adherence was associated with higher HDL-cholesterol
in 72% of participants ( p < 0.009).
Themes identified during participant interviews were a pervasive
knowledge deficit about NAFLD that adversely affected self-care
priorities and diet adherence. The importance of personalised
dietetic care-planning and familial support during dietary intervention was firmly conveyed. High diet acceptability, enhanced nutrition
knowledge/skills and changes in body weight parameters promoted
adherence. Perceived difficulties were strongly linked to social and
cultural identity in an “obesogenic environment”, life stressors and
demand for convenience foods. Predictors of adherence were prior
moderate MedDiet adherence and readiness for dietary change.
Socio-economic status did not appear to be a barrier to MedDiet
adoption.
Participants perceived that a treatment package comprising regular
personalised dietetic input with web-based and recipe book
resources would aid long-term adherence. Consistent exposure to
MedDiet information through media and clinical sources may
facilitate behaviour change.
Conclusions: This study identified a range of perceived barriers and
facilitators underlying MedDiet adherence in a northern European
population. These are relevant to those seeking to develop effective,
scalable interventions for NAFLD.
FRI-328
Presarcopenia is associated with non-alcoholic fatty liver disease
(NAFLD) in older women: the Rotterdam Study
L.J.M. Alferink1, K. Trajanoska2,3, J.D. Schoufour2, P. Taimr1,
A.M. Ikram2, H.L.A. Janssen1,4, H.J. Metselaar1, F. Rivadeneira2,3,
S.D. Murad1. 1Gastroenterology and Hepatology; 2Epidemiology;
3
Internal Medicine, Erasmus Medical Centre, Rotterdam, The
Netherlands; 4Hepatology, Toronto Centre for Liver Disease, Toronto,
Canada
E-mail: l.alferink@erasmusmc.nl
Background and Aims: Previous studies proposed that low appendicular lean muscle mass (ALM), i.e. presarcopenia, was associated
with NAFLD. Individuals in these studies were Asian and
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predominantly overweight or obese. Both sarcopenia, i.e. low ALM
plus loss of strength or physical performance, and presarcopenia have
not been studied in western NAFLD to date.
Methods: The Rotterdam Study is a prospective population-based
cohort of elderly in the Netherlands. Presarcopenia was defined as
skeletal muscle index (SMI; i.e. ALM/squared body height) ≤7.25 kg/
m2 (men) or ≤5.67 kg/m2 (women), as measured by Dual Energy XRay Absorptiometry. Sarcopenia was defined as low SMI plus either
loss of muscle strength (low grip strength using a hydraulic handgrip
dynamometer) or lower physical performance (low gait speed) in
accordance with the European Working Group on Sarcopenia
(EWGSOP). NAFLD was defined as presence of steatosis on ultrasound
in absence of alcohol abuse, steatogenic drugs and viral hepatitis.
Results: In this cross-sectional analysis, 4,288 individuals were
included (mean age: 70.3 ± 9.2; 57.4% was female (n = 2,461)). NAFLD
was present in 1,468 (34.7%), presarcopenia in 284 (6.6%) and
sarcopenia in 192 (4.5%) subjects. Individuals with presarcopenia and
sarcopenia were physically less active, had lower BMI and HOMA-IR,
smaller waist circumference, less metabolic syndrome (all P < 0.05)
and hence significantly lower proportion of NAFLD compared to no
sarcopenia (18% and 18.8% vs. 36.7%; both P < 0.001, respectively).
(Pre)sarcopenic obesity was rare (n = 6). Multivariable regression
analyses stratified by gender (Pinteraction < 0.001), showed that only
presarcopenia was associated with NAFLD in women (Table).
Table:
OR(95% CI) men

P

OR(95%CI)
women

P

M1:Age
Presarcopenia
0.29(0.18–0.45) <0.001 0.93(0.47–1.82)
0.827
Sarcopenia
0.59(0.38–0.90)
0.014 0.23(0.14–0.38) <0.001
M2:Age, BMI
Presarcopenia
0.96(0.59–1.57)
0.869 2.34(1.16–4.74)
0.018
Sarcopenia
1.58(0.99–2.53)
0.053 1.04(0.61–1.77)
0.899
M3:Age, BMI, HOMA-IR, waist circumference, social economic status,
ethnicity, triglycerides, HDL-C, DM, hypertension, smoking, alcohol,
physical activity
Presarcopenia
0.86(0.49–1.50)
0.587 2.35(1.08–5.11)
0.032
Sarcopenia
1.35(0.79–2.29)
0.271 1.28(0.67–2.44)
0.459

Conclusions: (Pre)sarcopenic obesity is rare in elderly Caucasians,
explaining the low prevalence of NAFLD in ( pre)sarcopenic individuals. After adjusting for BMI, presarcopenia was associated with
higher odds of NAFLD in women. These novel observations add to the
current knowledge of understanding NAFLD.
FRI-329
Severe histological liver phenotype of lean subjects with nonalcoholic fatty liver disease
L. Denkmayr1, A. Feldman1, L. Stechemesser1, M. Strasser1,
S. Ruhaltinger1, S. Zandanell1, M. Schranz1, S. Buch2,
U. Huber-Schönauer3, J. Hampe2, C. Datz3, E. Aigner1. 1First
Department of Medicine, Paracelsus Medical University, Salzburg,
Austria; 2Department of Gastroenterology and Hepatology, University
Clinic Dresden, Dresden, Germany; 3Department of Internal Medicine,
Oberndorf Hospital, Oberndorf, Austria
E-mail: e.aigner@salk.at
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
linked to overweight and obesity. However, a small proportion of lean
subjects also develop NAFLD. We aimed to describe the histological
picture of lean NAFLD in comparison to overweight and obese NAFLD
patients.
Methods: Data from all 466 subjects diagnosed with NAFLD and
available liver biopsy between 1997 and 2015 were obtained and
allocated to one of three groups according to BMI: lean (BMI <
25.0 kg/m², N = 74), overweight (OW; BMI 25.0 < 30.0 kg/m², N = 242)
and obese (OB; BMI ≥ 30.0 kg/m², N = 150). All liver biopsy specimens
were assessed for the degree of steatosis (1–3), ballooning (0–2),

inflammation (0–2) and fibrosis (0–4). The diagnosis of NASH was
established according to the Brunt or SAF score criteria.
Results: The degree of steatosis was higher in the OB group (36.4 ±
20.6) than in the OW (28.4 ± 19.8, p < 0.001) or the lean group (26.1 ±
18.8, p < 0.001). Subjects from the lean NAFLD group had a higher rate
of any lobular inflammation compared to OW subjects (12/74 vs 19/
242, p = 0.011) but not different from obese subjects. Any degree of
ballooning was observed in fewer OW subjects (38/242) compared to
lean (19/74; p = 0.014) and OB subjects (38/150; p = 0.006). The
overweight NAFLD group had a lower rate of portal and periportal
fibrosis (32/241) than lean (19/74, p = 0.019) and obese subjects (15/
150; p = 0.016). The rate of histological cirrhosis was higher in lean
subjects (6/74) compared to overweight (4/241, p = 0.010) and obese
subjects (3/150, p = 0.027). In total, 60/466 subjects were diagnosed
as NASH according to SAF criteria. The rate of subjects with NASH was
higher in the lean (17/74, p = 0.049) and obese (26/150, p = 0.027)
compared to overweight subjects (20/242). Among lean subjects,
fasting glucose, INR and the use of thyroid medication were
independently linked with NASH (p = 0.001 for all three, multiple
regression analysis).
Conclusions: Particularly high rate of hepatocellular ballooning,
cirrhosis and lobular inflammation and subjects that fulfil NASH
criteria. The histological changes observed in overweight subjects are
less pronounced compared to lean and obese subjects. Fasting
glucose, INR and the use of thyroid medication may serve as clinical
indicators for NASH in lean subjects.
FRI-330
NAFLD as an indication for liver transplantation in the Nordic
countries – a cohort study during 1982–2015
M. Holmer1, E. Melum2, H. Isoniemi3, B.-G. Ericzon4, M. Castedal5,
A. Nordin3, N.A. Schultz6, A. Rasmussen6, P.-D. Line2, P. Stål1,
W. Bennet5, H. Hagström1. 1Department of Medicine, Huddinge,
Karolinska Institutet, Stockholm, Sweden; 2Department of
Transplantation Medicine, Oslo University Hospital, Oslo, Norway;
3
Department of Transplantation and Liver Surgery, University Hospital,
Helsinki, Finland; 4Department of Transplant Surgery, CLINTEC,
Karolinska Institutet, Stockholm; 5Department of Transplantation,
Sahlgrenska Academy at University of Gothenburg, Gothenburg,
Sweden; 6Department of Surgical Gastroenterology and Liver
Transplantation, University of Copenhagen, Copenhagen, Denmark
E-mail: magnus.holmer@ki.se
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common liver disease globally. It is today the second most
common cause of liver transplantation (LTX) in the US. Data regarding
NAFLD as an indication for LTX in countries with lower prevalence of
obesity are lacking. The aim of this study was to examine the temporal
trends of NAFLD as an indication for LTX in the Nordic countries, and
to compare disease-specific outcomes with other indications for LTX.
Methods: We used data from the Nordic Liver Transplant Registry on
all adult patients listed for LTX between 1982 and 2015. NAFLD as the
cause of liver disease was defined as a diagnosis of NAFLD/NASH, or as
cryptogenic cirrhosis with a BMI ≥ 25 and in the absence of other
liver disease. Data on waiting time for LTX, death while on the waiting
list and withdrawal from list was registered. Survival data after LTX
was calculated using multivariable Cox regression, adjusted for age,
sex and BMI.
Results: Between 1982 and 2015, a total of 6,820 patients were
included in the registry and 4,659 patients with complete data on
covariates were listed for LTX, including 257 cases with NAFLD. The
mean BMI increased significantly during the study period. In the
1982–1995 period, the prevalence of overweight (BMI ≥ 25) and
obesity (BMI ≥ 30) among the patients listed for LTX were 19.8% and
4.0%, respectively. This increased to 35.0% and 17.2% in the 2011–2015
period ( p < 0.001 respectively). Despite this, no increase of NAFLD as
a cause of listing was observed (4.6% in 1996–2000 versus 6.2% in
2011–2015, p = 0.18). Compared to all other causes, NAFLD patients
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were older (mean 56.1 vs. 50.6 years, p < 0.001), had higher BMI (29.3
vs. 24.9 kg/m2, p < 0.001) and higher MELD-score (17.7 vs. 14.7 p <
0.001) when listed for LTX. Compared to patients with the lowest
mortality (autoimmune liver disease), NAFLD patients had increased
risk for 90-day mortality (aHR 2.81, 95% CI 1.33–5.94, p = 0.007), but
not for 1-year (aHR 1.33, 95% CI 0.83–2.16, p = 0.24) or 5-year
mortality (aHR 1.17, 95%CI 0.80–1.71, p = 0.42).
Conclusions: Patients with NAFLD have an equal long-term survival
compared to other groups listed for liver transplantation in the
Nordic countries. Although a significant increase in BMI between
1982 and 2015 was noted, there was no significant increase of NAFLD
as the underlying aetiology of liver disease. NAFLD as an indication for
liver transplantation is less common in the Nordic countries when
compared to the US.
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Effects of gene variants controlling vitamin D metabolism and
serum levels on hepatic steatosis
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Background and Aims: Vitamin D has been suggested to play a
modulating role in the pathogenesis of fatty liver disease in both
preclinical and clinical studies, and serum 25-hydroxyvitamin D (25
(OH)D) concentrations have been negatively correlated with hepatic
steatosis. We have reported that common genetic variation in vitamin
D metabolism is associated with liver stiffness (Grünhage et al. 2012),
but the relationship between polymorphisms in vitamin D metabolism-related genes and liver steatosis remains unclear. Hence, the
specific aim of this study was to investigate the association between
key variants in genes controlling vitamin D metabolism and liver
steatosis.
Methods: In total, 365 patients (47% women, median age 54 years,
median BMI 29.4 kg/m2) with chronic liver conditions were recruited.
Liver steatosis was assessed non-invasively by controlled attenuation
parameter (CAP) during transient elastography. Three single nucleotide polymorphisms in the vitamin D-binding group-specific component (GC rs7041), 7-dehydrocholesterol reductase (DHCR7
rs12785878) and cytochrome P450 family 2 subfamily R member 1
genes (CYP2R1 rs10741657) were genotyped with allelic discrimination assays. Serum 25(OH)D concentrations were measured using
chemiluminescence immunoassay.
Results: Overall, median CAP was 293 dB/m (range 100–400) and
median serum 25(OH)D concentrations was 15.6 ng/mL (4.0–56.7),
with low 25(OH)D levels <20 mg/mL observed in 66% of the cohort.
Patients with high CAP (≥283 dB/m) displayed significantly (p = 0.035)
lower 25(OH)D levels as compared to patients with CAP <283 dB/m,
but vitamin D levels did not correlate significantly with hepatic
steatosis across the range of CAP values. In addition to BMI and
triglyceride levels, HbA1c and CRP levels correlated positively with
liver fat contents (p < 0.001 and p < 0.05, respectively). The genotype
frequencies of the GC, DHCR7 and CYP2R1 polymorphisms were in
Hardy-Weinberg equilibrium (all p >0.05) but were neither significantly associated with serum 25(OH)D concentrations nor with hepatic
steatosis. Notwithstanding, homozygous carriers of the protective
allele [A] in CYP2R1 had significantly lower BMI values (p = 0.019).
Conclusions: In contrast to serum 25(OH)D concentrations, common
variants of vitamin D metabolism-related genes were not directly
associated with liver steatosis. However, further studies are needed to
delineate the synergistic effects of metabolic risk factors on fat
distribution across tissues in patients with fatty liver disease.
S422

FRI-332
A prospective study to evaluate the efficacy of a standardized low
calorie diet according to PNPLA3 genotype in patients with Non
Alcoholic Fatty Liver Disease (NAFLD) – 2 months data (interim
analysis)
M. Teufelhart1, H. Hofer2, H. Haslacher3, R. Winker1, B. Meyer1,
P. Ferenci4, B. Mehl1, C. Rabitsch1, S. Nistler1, M. Trauner4,
T.-M. Scherzer1. 1Health and Prevention Center, Sanatorium Hera,
Vienna; 2Internal Medicine I, Klinikum Wels, Wels; 3Laboratory
Medicine; 4Internal Medicine III, Medical University of Vienna, Vienna,
Austria
E-mail: Manuela.teufelhart@hera.co.at
Background and Aims: Steatosis can lead to Non Alcoholic
Steatohepatitis, liver cirrhosis, hepatocellular carcinoma as well as
aggravation of diabetes and cardiovascular diseases. PNPLA3 is
associated with NAFLD. The HEPAFAST® protein shake is developed
for the treatment of NAFLD and is characterized by the addition of
liver protective substances, such as ß-glucan and cholin. Aim of the
study is to analyze the efficacy of a standardized low calorie diet
(HEPAFAST®, Bodymed, Germany) and the influence of PNPLA3
genotypes on treatment outcome.
Methods: In this study 81 non cirrhotic patients are stratified
according to PNPLA3 genotypes (27 patients per group;CC,CG,GG).
All patients receive HEPAFAST® shakes for 2 weeks (1,000 kcal/day)
and instructions to follow a low glycemic and insulinemic (LOGI) diet
monitored with food diaries for another 6 weeks (EOT). All patients
are seen for four time points (baseline, week 2, 2 months and 6
months-follow up). At each time point liver fat content is assessed by a
blinded investigator with Fibroscan CAP. Additionally Fatty Liver Index
(FLI), waist circumference (WC), BMI and Vitamin D are measured.
Results: To date 38 patients [age 46 ± 9.3 (mean ± SD); m:26,f:12;
PNPLA3 genotypes:CC:20,CG:12,GG:6] finished the HEPAFAST®
therapy from baseline (bl) to week 2 (wk2), 33 patients completed
the LOGI diet for another 6 weeks. All outcome variables significantly
decreased from bl to wk2 and further on LOGI diet till EOT: (1)
Fibroscan CAP 319.6 ± 29.6 dB/m2 to 268.9 ± 34.2 ( p < 0.001) and
244.6 ± 30.6 (p < 0.001), (2) FLI 77.4 ± 16.6 to 56.3 ± 20.9 ( p < 0.001)
and 58.4 ± 21.4 ( p < 0.001), (3) WC 108.5 ± 8.5 cm to 104.8 ± 8.5 ( p <
0.001) and 102.0 ± 8.5 ( p < 0.001), (4) BMI 31.8 ± 3.7 to 30.3 ± 3.4 ( p <
0.001) and 29.6 ± 3.4 ( p < 0.001), (5) Vitamin D 22.2 ± 9.0 ng/mL to
25.7 ± 9.1 ( p < 0.001) and 28.6 ± 9.5 ( p < 0.001). HEPAFAST® was well
tolerated. 7 patients finished 6 months follow up, CAP remained low
at 250.3 ± 52.2 ( p < 0.019). Evaluation according to PNPLA3 genotype
revealed a lower drop of CAP in CC compared to G-allele carriers
till wk 2 [CC:310.8 ± 29.3 to 268.7 ± 40.1 (Δ42.1 ± 34.5) vs. Gallele:329.4 ± 27.4 to 269.1 ± 27.6(Δ60.3 ± 26.6); p = 0.12] and EOT
[CC:312.2 ± 29.3 to 238.2 ± 33.1 (Δ74.0 ± 30.1) vs. G-allele:335.9 ± 24.8
to 253.3 ± 25.5(Δ82.6 ± 23.8); p = 0.7].
Conclusions: A liver specific HEPAFAST® diet is a very effective
strategy to significantly lower liver fat in NAFLD patients. To date this
effect seems to be more pronounced in patients carrying the PNPLA3
G-allele. CAP and Vitamin D further improve on LOGI diet.
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Exploring the patient perceived impact of non-alcoholic
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L.C. Doward1, M.-M. Balp2, K.E. Stewart3, D. Cryer4, A. Langford5,
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Background and Aims: Nonalcoholic steatohepatitis (NASH) is a
progressive form of fatty liver disease characterized by excessive liver
fat accumulation, inflammation, cell injury and fibrosis. The aim was
to explore the impact of NASH from the patients’ perspective and to
determine the availability of suitable patient-reported outcome
(PRO) scales for NASH adults.
Methods: Searches conducted using PubMed (from 2006 to 2015)
and grey literature identified key articles and patient-reported
narratives occurring in social media/patient support forums. Areas
of NASH-impact identified by the process were summarised and
reviewed by medical experts and patient support group representatives (US/UK).
Results: Published studies on patient-perceived NASH impact are
scarce. Early stage NASH is often considered asymptomatic but
chronic fatigue, malaise and right upper-quadrant abdominal
discomfort related to hepatomegaly are reported; symptom impact
increases with progressing fibrosis. Psychiatric assessments reveal
significantly increased major depression disorder (MDD) and generalised anxiety disorder (GAD) for confirmed NASH patients
compared to matched controls (MDD: p = 0.018; GAD p = 0.005).
Confirmed NASH patients also have worse health-related quality of
life (HRQOL) compared to fatty liver disease patients with no NASH
on the Short Form–36 (SF-36) ( physical health component scores:
44.5 NASH, 47.1 no-NASH p = 0.018; vitality scores: 44.4 NASH, 46.6
no-NASH, p = 0.043; bodily pain: 47.7 NASH, 50.0 no-NASH, p = 0.043;
general health: 41.8 NASH, 44.2 no-NASH, p = 0.023); however, the
SF-36 is a generic instrument not validated for NASH and is unlikely
to address all issues relevant to NASH patients. No NASH-specific PRO
instrument was identified by the current search. The social media
review identified patient narratives presented on support group
websites which reinforce the observation that NASH profoundly
impacts many aspects of patients’ lives, including; ability to conduct
day-to-day activities, personal and social relationships, and HRQOL.
Clinical experts and patient representatives agreed that the review
findings matched their views of the patient experience but noted that
further qualitative work was needed with NASH patients.
Conclusions: While NASH clearly impacts patients’ HRQOL, no PRO
instrument has been developed based on patient insights. Clinical
experts and patient representatives confirmed the need to develop a
NASH-specific PRO measure based on patient and expert insights and
FDA guidance.
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How often do we misclassify alcoholic as nonalcoholic fatty liver
disease due the subjectivity in assessing alcohol consumption?
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A.P. Silva5, F. Velasco6, I. Medeiros7, C. Alves8, M. Bourbon9,
H. Cortez-Pinto3. 1Serviço de Gastrenterologua; 2Serviço
Gastrenterologia; 3Serviço de Gastrenterologia, Hospital de Santa Maria,
Lisbon; 4Unidade de Hepatologia, Serviço de Medicina Interna, Centro
Hospitalar e Universitário de Coimbra, Coimbra; 5Serviço de
Gastrenterologia, Centro Hospitalar de Vila Nova de Gaia, Vila Nova de
Gaia; 6Serviço de Gastrenterologia, Centro Hospitalar do Algarve, Faro;
7
Serviço de Gastrenterologia, Hospital Espírito Santo, Évora; 8Center of
Biodiversity Functional & Integrative Genomics, Instituto Nacional de
Saúde Dr. Ricardo Jorge; 9Center of Biodiversity Functional & Integrative
Genomics, Instituto Nacional de Saúde Dr. Ricardo Jorge, Lisbon, Portugal
E-mail: mverdelhomachado@gmail.com
Background and Aims: The differentiation between alcoholic and
nonalcoholic fatty liver disease is challenging, since it relies in the
subjective estimation and quantification of alcohol consumption.
However, this is a critical issue in clinical practice and when selecting
patients for epidemiological studies or clinical trials in nonalcoholic
fatty liver disease. We aimed to evaluate the concordance of a non-

structured versus a structured questionnaire on the evaluation of
alcohol consumption, in patients with fatty liver disease (FLD).
Methods: Prospective evaluation of two populations of ultrasounddiagnosed fatty liver disease, the first collected from a population
based study with a random sample of adult people (18–79 years),
from National Health System registers, (FLD-GPP), and the second
from a specialized tertiary center with specific appointments for
nonalcoholic fatty liver disease (FLD-TC). In both populations, alcohol
consumption was estimated after a non-structured interview
regarding alcohol consumption (NSI) and a structured semi-food
frequency questionnaire (FFQ). Significant alcohol consumption was
considered when >20 g/day in women and >30 g/day in men.
Results: 299 patients were included in the FLD-GPP group and 30 in
the FLD-TC. Both groups were similar in gender distribution and age
(33% female, age 57 ± 1 years in FLD-GPP vs. 26.7% female, age 53 ± 3
years in FLD-TC, p = NS). FLD-GPP patients were less insulin resistant
(HOMA-IR 3.4 ± 0.1 vs. 5.3 ± 0.6, p = 0.001) and had lower aminotransferases levels (AST: 22 ± 1 vs. 39 ± 6 IU/L, p = 0.007 and ALT 26 ± 1
vs. 49 ± 6 IU/L, p = 0.001). We found a suboptimal concordance
between the estimation of alcohol consumption when applying NSI
or FFQ. This concordance, which was higher in the FLD-GPP group –
ICC 0.652, p < 0.001 vs. ICC 0.550, p = 0.001). In average, as expected
the estimated alcohol consumption was higher in the FLD-GPP group,
and when assessed by NSI ( p < 0.001). Estimation of significant
alcohol consumption by NSI or FFQ showed disagreement in 20% of
patients.
Conclusions: Alcohol consumption is difficult to assess, and there is
important variability in its estimation when applying non-structured
or structured food frequency questionnaires. When possible, particularly when selecting patients for clinical trials, both questionnaires should be used, in order to more accurately differentiate
between alcoholic and non-alcoholic fatty liver disease.
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Background and Aims: A change in hepatic blood flow by hepatic
arterial buffer response (HABR) occurred, as a condition of fatty liver
disease progress. The aim of this longitudinal cohort study was to
investigate whether fatty liver with HABR induced metabolic
disorders.
Methods: In 2009 and 2010, 494 (89.5%) participants enrolled cohort
study of 525 health check participants. The median follow-up
duration was 5.0 (interquartile range 3.9–6.0) years. Participants
were divided as three groups according to echo intensity (hepatorenal echo intensity ratio [H/R ratio]) and Doppler ultrasonography
(the ratio of the maximal blood velocity in the right hepatic artery to
maximal blood velocity in the right portal vein [A/P ratio]). The
hazard ratio (HRs) of incident metabolic disorder for the association
between fatty liver with HABR metabolic disorder incidence were
assessed by Cox proportional hazard models. Non-fatty liver group
(H/R ratio < 1.12), fatty liver without portal hypertension (FL group, H/
R ratio ≥ 1.12 and A/P ratio < 3.1), and fatty liver with portal
hypertension (FL-HABR group, H/R ratio ≥ 1.12 and A/P ratio ≥ 3.1)
were defined three groups. Moreover, bright pancreas was also
analyzed.
Results: HABR at baseline was associated with an incidence of
diabetes in univariate analysis (FL vs. non-FL, crude HR 4.76, 95% CI
1.59–17.39; FL-HABR vs. FL, crude HR 4.10, 95% CI 2.03–8.95,
respectively). Fatty liver with and without HABR was significantly
associated with the incidence of diabetes in multivariate analysis
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(non-FL vs. FL group, HRs 3.36 [95% CI 1.05–12.85]; FL vs. FL with
HABR group, HRs 2.68 [95% CI 1.28–6.04]). Bright pancreas (echo
intensity of pancreas >40.0) at baseline was associated with an
incidence of diabetes in univariate analysis (crude HR 4.22, 95% CI
2.10–9.43). However, bright pancreas was not associates with an
incidence of diabetes after adjusting (adjusted HR 2.04, 95% CI 0.97–
4.70). As an incidence of hypertension and dyslipidemia, only FL with
HABR was significant factor.
Conclusions: The fatty liver with HABR is a high risk condition for
metabolic diseases. The association between bright pancreas and an
incidence of diabetes was explained by the confounders.
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Background and Aims: Nonalcoholic fatty liver disease (NAFLD) has
emerged as a new concern in HIV-infected patients. The ECHAM
(European Cohort on HIV, Ageing and Metabolic liver disease) Study
Group aimed to assess the prevalence of NAFLD and its complications
i.e nonalcoholic steato-hepatitis (NASH), fibrosis and cirrhosis in
treated HIV-monoinfected individuals.
Methods: This cross-sectional study conducted in seven European
centers enrolled HIV-infected individuals with persistently elevated
transaminases (≥1.5 ULN) and/or metabolic syndrome (MS), and/or
lipodystrophy without other causes of liver disease (i.e HCV or HBV
coinfections or excessive alcohol intake). All patients underwent
complete non-invasive metabolic and liver assessments including
hepatic MRI, Fibroscan®/CAP and Fibrotest®. A liver biopsy was
indicated in case of suspected significant fibrosis (≥F2) based on
Fibroscan® (≥7.1 kPa) and/or Fibrotest® (≥0.49).
Results: Between March 2014 and November 2015, 461 individuals
were screened, 442 met the inclusion criteria and 402 had full liver
assessment and were further analyzed. Patients were mainly males
(85%) with a median age of 55 years (IQR 50–61). The median time
since HIV diagnosis was 19 years (14–24), ART duration 16 years (12–
19). Nadir of CD4 count was 184 (84–266)/mm3. HIV viral load
was<50cp/mL in 97% of cases with a median CD4 count of 630/mm3
(510–832). Of the 402 patients, 269 (67%) had a MS and 218 (54%)
insulin resistance defined by HOMA index ≥2.5. Median ALT, AST and
GGT levels were 34 (24–50), 29 (23–37) and 48 (29–81) IU/L,
respectively. Hepatic MRI identified 257 (64%) patients with
significant steatosis defined by a fat fraction >5%. Using non-invasive
markers of fibrosis, 140 (35%) had suspected significant liver fibrosis
including 12.4% with cirrhosis. However, the concordance between
Fibroscan® and Fibrotest® for the diagnosis of fibrosis was poor
(kappa coefficient 13%). Of 140 patients eligible for liver biopsy, 50
accepted the procedure; their demographic and clinical characteristics were similar to those who refused biopsy. Histological analysis
reported steatosis in 76%, NASH in 43%, significant fibrosis (≥F2) in
30% and cirrhosis in 2 (4%) patients.
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Conclusions: Nonalcoholic HIV-monoinfected patients on ART with
metabolic disorders are at high risk of liver steatosis and fibrosis.
However, non-invasive markers of fibrosis should be interpreted with
caution in this population. (Study registered on clinicialtrial.org,
NCT02093754).
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fibrosis in HIV-monoinfected patients
M. Lemoine1, K. Lacombe2, J.-P. Bastard3, L. Fonquernie4, M. Sébire4,
S. Fellahi5, N. Valin4, J. Capeau3, P.-M. Girard2, J.-L. Meynard2.
1
Department of Hepatology, Imperial College London, St Mary’s Hospital,
London, United Kingdom; 2Department of Infectious Diseases, Hopital
Saint-Antoine, APHP, INSERM; 3Department of Biochemistry and
Hormonology, Hopital Tenon, APHP, INSERM; 4Department of Infectious
Diseases, Hopital Saint-Antoine, APHP; 5Department of Biochemistry
and Hormonology, Hopital Tenon, APHP, Paris, France
E-mail: m.lemoine@imperial.ac.uk
Background and Aims: Metabolic syndrome (MetS) and nonalcoholic fatty liver disease (NAFLD) have become a common
finding in HIV-infected patients. However the severity, risk factors
and pathogenesis of liver fibrosis in this population have been poorly
documented.
From a matched cohort of HIV-monoinfected patients with and
without MetS, this study aimed (1) to assess the impact of MetS on
the prevalence and severity of liver fibrosis and (2) to analyze the
association between liver fibrosis and markers of adipose tissue,
insulin resistance and macrophage activation.
Methods: Patients with immune-controlled HIV-1 infection under
antiviral therapy (ART) were enrolled in the following exposednonexposed study. The exposure was defined by the presence of MetS
according to international criteria (IDF) after exclusion of all other
causes of chronic liver disease. Fibrosis was assessed using transient
elastography (Fibroscan). Serum adipokines, HOMA index and
soluble CD163 and CD14 were measured as markers of fat mass,
insulin
resistance
and
macrophage/monocyte
activation,
respectively.
Results: 468 HIV-monoinfected individuals were enrolled (male
(89%), mean age 53 (9) years, mean BMI 24.6 (5.3) kg/m2); 246 with
MetS and 222 without MetS. Patients with MetS were older and 49%
of them had insulin resistance i.e HOMA-IR ≥2.5 (compared to 8.5% in
patients without MetS). The mean value (SD) of LSM was 5.6 (2.2) kPa
with a minimum and maximum value of 2.4 and 17.1 kPa. Mean LSM
was higher in patients with MetS compared to those without MetS
[6.3 (2.6) versus 4.9 (1.5) kPa, p < 0.0001]. In multivariable analysis,
obesity (OR: 3.9 (IC95% 2.1–7.1)) and insulin resistance (1.1 (1.06–1.2))
were independent factors of significant fibrosis (≥F2) and remained
associated after adjustment on MetS. Serum levels of adipokines and
sCD163 were significantly associated with the degree of liver fibrosis.
When adjusted on MetS leptin and sCD163 remained strongly
associated to fibrosis. HIV parameters and ART regimen were not
associated to fibrosis.

Conclusions: In HIV-monoinfected patients, MetS is an important
risk factor of liver fibrosis. Obesity and insulin resistance are key
factors in the development of liver fibrosis independently of HIV
infection parameters. Adipose tissue and macrophage activation
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might play an important role in the development of fibrosis in HIV
monoinfected patients but the exact mechanisms need to be
elucidated.
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Serologically assessed extracellular matrix remodeling is affected
by bariatric surgery in morbidly obese NAFLD patients with 12
months follow-up
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Background and Aims: Obesity, insulin resistance, dyslipidemia, and
type 2 diabetes mellitus are major risk factors of non-alcoholic fatty
liver disease (NAFLD). Bariatric surgery of severe obese patients has
shown histological improvements of NASH. Type III collagen is a
major constituent of the liver extracellular matrix, and endotrophin is
related to metabolic dysfunction. Our aim was to investigate how
bariatric surgery affects levels of type III collagen and endotrophin in
patients with NAFLD.
Methods: Formation of type III collagen and endotrophin were
assessed serologically by Pro-C3 and Pro-C6 ELISA based assays,
respectively. The study cohort included 118 patients without steatosis
and 208 patients with steatosis. Presence of steatosis was confirmed
by liver biopsy. Class III obese patients with BMI > 45 kg/m2
underwent bariatric surgery. Blood samples were drawn at baseline
and after 6 and 12 months after surgery.
Results: Steatosis were present in the same proportion in males than
females. Median BMI were similar in the two groups (45.6 and
46.4 kg/m2, p = 0.323). Type 2 diabetes mellitus were present in 96%
of patients with steatosis compared with 30% of patients without
steatosis ( p < 0.001). Pro-C3 and Pro-C6 were increased in patients
with steatosis compared to patients without steatosis ( p = 0.019 and
p = 0.049, respectively). When subdividing steatosis in mild, moderate and severe steatosis, Pro-C3 increased significantly according to
severity ( p < 0.05-p < 0.01). No difference between steatosis severity
was observed for Pro-C6. BMI of patients who underwent bariatric
surgery dropped significantly 6 and 12 months after surgery (50.9 vs.
38.8 vs. 34.5 kg/m2; p < 0.0001). Similarly, levels of triglycerides,
glucose, insulin and HOMA-IR were significantly decreased at 6
and 12 months follow-up compared to baseline ( p < 0.001). In
contrast, both Pro-C3 and Pro-C6 were significantly increased at
6 months follow-up ( p < 0.001), followed by a decrease at 12
months follow-up ( p < 0.05), however still increased compared to
baseline ( p < 0.001).
Conclusions: Severe obese patients benefit from bariatric surgery in
terms of a significant reduction in BMI and biochemical variables
already 6 months after surgery. Extracellular matrix remodeling is
however increased 12 months after surgery. This could indicate that
the intervention triggers an increased systemic extracellular matrix
remodeling in patients with NAFLD.
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farnesoid X receptor agonist that demonstrates modulation of the
pharmacodynamic markers FGF19 and C4 in healthy subjects
K. Huttner1, S. Desai1, M. DeCristofaro1, B. Laffitte2, T. Lin1, J. Chen1,
L. Klickstein1, M.K. Badman1. 1Novartis Institutes for Biomedical
Research, Cambridge; 2Genomics Institute of the Novartis Research
Foundation, La Jolla, United States
E-mail: prachiti.narvekar@novartis.com
Background and Aims: Development of potent, orally-available
farnesoid X receptor (FXR) agonists with suitable pharmacokinetic–
pharmacodynamic (PK–PD) and tolerability profiles remains a
challenge. A randomized, double-blind, placebo-controlled, Firstin-Human study was performed to assess the safety, tolerability, PK

and PD of single- and multiple-ascending doses (SAD and MAD) and
food effect of the FXR agonist LMB763 in healthy subjects.
Methods: SAD: Subjects received 5–750 mg of LMB763 (7 cohorts: 6
active, 2 placebo); subjects from one cohort returned for a second
dosing cycle with a high-fat meal (3 active, 1 placebo). MAD: Subjects
received 5–250 mg of LMB763 daily for 14 days (5 cohorts; 6 active, 2
placebo). All adverse events (AEs) were captured, and plasma levels of
LMB763 and PD biomarkers were determined pre- and post-dosing at
various time points.
Results: Overall, 95 subjects completed the scheduled dosing.
LMB763 was well tolerated at the maximum doses tested (750 mg
SAD and 250 mg MAD). No severe drug-related AEs were reported in
any cohort. SAD: At 5–750 mg doses, median plasma Tmax and mean
t1/2 were 1.75–3 h and 11.7–23.5 h, respectively, with mean Cmax of
177–12,700 ng/mL. With high-fat meal, median Tmax of LMB763
increased to 4 h; AUC decreased by 26% and Cmax by 58%. MAD:
Steady-state was reached by Day 5 with a mild accumulation ratio.
Mild and transient increases in serum AST/ALT levels were noted in
one cohort in MAD. On Day 14, a dose-dependent increase in plasma
FGF19 levels was observed with a median Cmax of 979 pg/mL at
250 mg LMB763. A decline in serum C4 and total bile acid (TBA) levels
was also observed over a similar dose range of LMB763. At Day 14,
slight reductions in fasted triglycerides, LDL, HDL, and total
cholesterol were noted at doses up to 250 mg, of which only HDL
reached statistical significance.
Conclusions: LMB763 is a novel, orally-available FXR agonist with a
PK profile suitable for once daily dosing. LMB763 has acceptable
safety and tolerability at clinically relevant doses as defined by key
biomarker responses in FGF19, C4, and bile acids. The changes in
fasting lipid profiles were mild and not dose limiting. Overall, the
results suggest that LMB763 has a profile suitable for further
evaluation in patients with liver disease such as Non-Alcoholic
Steatohepatitis (NASH).
FRI-340
SAF score effectively identifies NAFLD subjects at high risk of
subsequent liverrelated but not cardiovascular or malignancyassociated mortality and morbidity
M. Strasser1, A. Feldman1, M. Schranz1, L. Stechemesser1,
L. Denkmayr1, S. Ruhaltinger1, G. Strebinger1, U. Huber-Schönauer2,
D. Niederseer3, S. Zandanell1, B. Paulweber1, E. Aigner1, C. Datz3. 1First
Department of Medicine, Paracelsus Medical University Salzburg,
Salzburg; 2Hospital Oberndorf, Oberndorf, Austria; 3Hospital Oberndorf,
Oberndorf, Austria
E-mail: m.strasser@salk.at
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common form of chronic liver disease in the world.
Mortality is increased particularly in subjects with nonalcoholic
steatohepatitis (NASH) with regard to liver-related endpoints,
extrahepatic malignancies and cardiovascular diseases. The natural
course of NAFLD is still incompletely defined. We aimed to determine
the natural outcome of a large cohort of NAFLD subjects from two
neighboring centers with regard to baseline histology.
Methods: We performed a retrospective analysis of all 460 patients
diagnosed with NAFLD and available histology from 1997 to 2014. All
patients underwent liver biopsy analyses and laboratory exploration
at baseline and were re-evaluated after a median follow up of 8.2
(range 1–18) years. Mortality was assessed as the primary endpoint
as hepatic (end-stage liver disease, HCC or transplantation), cardiovascular, extrahepatic malignancies or other causes. Secondary
endpoints included non-fatal hepatic decompensation, malignancy
or cardiovascular event. NASH was defined according to the SAF
criteria.
Results: From 347 subjects (75.4%) of the initially biopsied patients
follow-up data was obtained. of. these, 241 (69.5%) were male, 106
female (30.5%), the age at baseline was 51.0 ± 8.2 yrs (59.2 ± 8.5 yrs at
the end of follow-up). In total, 45 patients (13%) died and the
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combined primary/secondary endpoint was reached in 88 patients
(25.3%). Of the combined primary and secondary endpoints, 29 were
hepatic, 40 cerebrovascular/cardiovascular, 16 due to extrahepatic
malignancy and 5 (1.3%) for other causes. In patients without NASH,
26 out of 293 patients (8.9%) reached a primary endpoint, but 16 out
of 45 patients (35.6%) with NASH. Primary and secondary endpoints
were reached in 59 out of 293 patients without NASH (21.1%),
whereas 234 (79.9%) did not. In contrast, 26 out of 45 patients with
biopsy proven NASH (57.8%) reached a combined endpoint during
follow-up, while 19 patients (42.2%) did not. In patients with NASH
(45), 14 achieved a hepatic 8 a cardiovascular, 2 a malignant and 2
other endpoints. Patients without NASH (293), 13 achieved a hepatic,
29 a cardiovascular, 15 a malignant and 2 other endpoints.
Conclusions: Overall mortality was significantly higher in subjects
with NASH according to SAF criteria. Subjects with NASH are
particularly at high risk of developing liver-related endpoints, while
cardiovascular and malignant endpoints were similar.
FRI-341
An open-label randomized clinical study to compare the effects of
a nutritional supplement versus vitamin E on fibroscan score in
nonalcoholic steatohepatitis patients
M.S. Ashraf1, A. Jamshed1, S.J. Alam1, K.F. Ahmed1, Y. Farhana2.
1
Department of Hepatology, Shaheed Suhrawardy Medical College
Hospital; 2Directorate General of Health Services (DGHS), Dhaka,
Bangladesh
E-mail: shahedashraf@ymail.com
Background and Aims: Despite the benefit of lifestyle changes, there
is no standard treatment for Fibrotic nonalcoholic steatohepatitis
(NASH). However the concept of reversibility of liver fibrosis and
cirrhosis with various natural biologically active compounds and
antioxidant micro-nutrients is not new. Viusid (Catalysis Laboratory,
Madrid, Spain) is a nutritional supplement that contains such
molecules (activated glycyrrhizic acid, ascorbic acid, folic acid and
zinc) with powerful antioxidant, immunomodulatory and antifibrotic activities. Evidences showed that Viusid inhibits oxidative
stress, lipid per-oxidation (MDA) and several pro-inflammatory
cytokines (TNF-alpha, IL-1 & IL-6) involved in fibrogenesis process.
Moreover, previous human trials demonstrated the antifibrotic
benefits of Viusid against different types of hepatitis including
NASH and chronic hepatitis C. The aim of this study was to compare
effectiveness of Viusid and vitamin E in reducing steatosis and liver
fibrosis in patients with fibrotic NASH.
Methods: 52 patients diagnosed with nondiabetic and noncirrhotic
NASH on liver fibroscan were divided into 2 groups randomly and
given Viusid 3 sachets daily to 25 patients or vitamin E 800 IU daily to
27 patients along with a hypocaloric diet and exercise for 3 months.
Results: The mean age was 46.2 ± 8.5 years old (range 28–62); 34
men and 18 women. At baseline, there was no significant difference
between two groups with respect to mean steatosis, fibrosis and ALT
levels. After 3 months treatment with Viusid, as compared with
vitamin E, was associated with a significant reduction of both mean
steatosis score [from S2-S3 (CAP: 286 ± 16.3 dB/m) to S0-S1 (CAP:
208 ± 18.5 dB/m) in Viusid group vs. from S2-S3 (CAP: 278 ± 14.4 dB/
m) to S1-S2 (CAP: 253 ± 12.1 dB/m) in vitamin E group (p < 0.00001)]
and fibrosis score [from F1-F2 (E: 6.8 ± 0.5 kPa) to F0-F1 (E: 5.1 ±
0.7 kPa) in Viusid group vs. from F1-F2 (E: 6.9 ± 0.5 kPa) to F1-F2 (E:
6.5 ± 0.4 kPa) in vitamin E group ( p < 0.00001)]. Similarly, the mean
alanine transaminase (ALT) levels also significantly decreased from
114 ± 25.9 U/L to 43 ± 9.1 U/L in Viusid group compared to from 105 ±
15.5 U/L to 55 ± 11.7 U/L in vitamin E group ( p = 0.00007).
Conclusions: Viusid was superior to vitamin E in reducing steatosis &
fibrosis score in nondiabetic and noncirrhotic NASH patients.
However, further large scale trial is needed to better assess the
value of Viusid for fibrotic NASH management.
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FRI-342
The diagnostic accuracy of vibration controlled transient
elastography for cirrhosis in subjects with nonalcoholic fatty liver
disease
M.S. Siddiqui1, R. Vuppulanchi2, M. Van Natta3, D. Brandman4,
J.T. Tonascia3, N. Chalasani2, M.S. Middleton5, A.J. Sanyal1 and
NASH-CRN. 1Virginia Commonwealth University, Richmond; 2Indiana
University, Indianapolis; 3John Hopkins University, Baltimore; 4UCSF,
San Francisco; 5UCSD, San Diego, United States
E-mail: mosiddiq@gmail.com
Background and Aims: There is a major unmet need to develop noninvasive methods to identify development of cirrhosis in subjects
with nonalcoholic steatohepatitis (NASH) that can be deployed at
point of care. Vibration-controlled transient elastography (VCTE)
measures liver stiffness which is related to fibrosis. While VCTE has
been approved as a measure of liver stiffness, it has not yet been
extensively validated for the diagnosis of cirrhosis. AIM: To evaluate
the diagnostic accuracy of VCTE for cirrhosis in patients with
nonalcoholic fatty liver disease (NAFLD).
Methods: Adult patients with NAFLD who had a VCTE within 1 year
of a liver biopsy or who had a prior biopsy demonstrating cirrhosis
was available for review were enrolled prospectively. VCTE was
performed using a standardized protocol across 8 clinical centers.
The liver histology was read by the Pathology committee of the
NASH CRN using predefined diagnostic criteria. The sensitivity,
specificity and predictive values of VCTE for cirrhosis were
measured.
Results: A total of 282 patients with NAFLD (# cirrhosis = 61) who
met inclusion criteria who had a sucessful VCTE were enrolled. The
subjects were mainly female (69%) and Caucasian (81%) with a mean
age of 53 years. The mean (S.D.) liver enzymes were: AST: 48 (34),
ALT: 61 (43), Alk phos: 83(30) U/L. The mean total bilirubin was 0.7
(0.6) mg/dL and INR was 1.05 (0.17). The mean BMI was 34(6) kg/m2.
The median time from liver biopsy was 53 days. 60% of subjects had
definite NASH and mean NAS was 4.3 (1.8). The cross-validated
AUROC for assessment of fibrosis with specificity fixed at 90% were:
stage 0 vs. 1–4: 0.74, stage 0–1 vs. 2–4: 0.81, stage 0–2 vs. 3–4: 0.83,
Stage 0–3 vs. 4: 0.85 (95% CI 0.79–0.91). When only those who had a
liver biopsy within the previous year were included the AUROC
(threshold liver stiffness: 15.5 kPa) for differentiating stage 4 vs 0–3
with specificity fixed at 0.9 was 0.93 (95% CI: 0.86–0.99). The
sensitivity was 0.76 and yielded a positive and negative predictive
value of 0.37 and 0.98 respectively.
Conclusions: Using rigorous standards of performance and assessment (specificity fixed at 0.9), VCTE was able to identify those
with cirrhosis with AUROC from 0.85–0.93. 90–98% of patients
without cirrhosis had a liver stiffness measurement below 15.5 kp.
VCTE can therefore be used to exclude cirrhosis with high accuracy.
There is now a need for additional algorithms to be developed to
enhance the positive predictive value of VCTE for the diagnosis of
cirrhosis.
FRI-343
Effect of a probiotic on fatty liver index and liver stiffness in
NAFLD patients: randomized clinical trial
N. Kobyliak1, N. Bosak1, T. Falalyeyeva2, T. Beregova2, P. Bodnar1.
1
Endocrinology, Bogomolets National Medical University; 2Taras
Shevchenko National University of Kyiv, Kyiv, Ukraine
E-mail: nazariikobyliak@gmail.com
Background and Aims: Probiotics have beneficial effect on nonalcoholic fatty liver disease (NAFLD) in animal models. Despite a large
number of animal data, randomized placebo-controlled trials (RCT) in
NAFLD are still lacking in humans.
We performed a double-blind single center RCT of alive multistrain
probiotic vs. placebo in type 2 diabetes patient with NAFLD detected
on ultrasonography (US).
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Methods: A total of 58 patients met the criteria for inclusion. They
were randomly assigned to receive multiprobiotic “Symbiter” (concentrated biomass of 14 probiotic bacteria genera Bifidobacterium,
Lactobacillus, Lactococcus, Propionibacterium) or placebo for 8-weeks
administered as a sachet formulation in double-blind treatment. The
primary main outcomes were the change in fatty liver index (FLI) and
liver stiffness (LS) measured by Shear Wave Elastography (SWE). FLI a
validated prediction score for hepatic steatosis severity designed
Bedogni et al. Secondary outcomes were the changes in transaminases activity, serum lipids and cytokines (TNF-α, IL-1β, IL-6, IL-8,
INF-γ) levels. ANCOVA was used to assess the difference between
groups.
Results: In probiotic group FLI significantly decreased from 84.33 ±
2.23 to 78.73 ± 2.58 ( p < 0.001) and but remained static in the
placebo group (82.57 ± 2.45 to 81.6 ± 2.36; p = 0.367). In both
interventional groups slight insignificant reduction of LS measured
by SWE were detected. Therefore, LS from baseline in probiotic
group (7.16 ± 0.2–6.76 ± 0.22; p = 0.052) decreased more pronounced
as compared to placebo group (7.28 ± 0.22–7.14 ± 0.26; p = 0.396).
Analysis of secondary outcomes showed that probiotic reduced
level of serum aspartate aminotransferase (AST) – 14.8%, p < 0.001;
gamma-glutamyl transpeptidase (GGT) – 20.4%, p = 0.001; and
triglycerides (TG) on 22,5%, p = 0.001. From markers of chronic
systemic inflammatory state only TNF-α (14.5%, p < 0.001) and IL-6
(28.1%, p = 0.001) changes significantly after treatment with
probiotics.
Conclusions: Probiotic therapies can reduce liver fat, aminotransferases activity, TG, TNF-α and IL-6 in NAFLD patients. Modulation of
the gut microbiota represents a new treatment for NAFLD and should
be tested in larger studies.
FRI-344
Changing eating behavior by motivational and controlled
program during 12 weeks reduce weight, cytokeratin 18 levels
and steatosis in patient with NAFLD
N. Dynnyk1, A. Svintsitsky1, G. Solovyova1, O. Baka2, V. Chernyavskyi3,
I. Yarmenchuk2, L. Hvozdetska3. 1Internal Medicine #3,
Bogomolets National Medical University; 2Gastroenterology,
Hospital for Scientists; 3Department of Physical Rehabilitation
and Sports Medicine, Bogomolets National Medical University,
Kyiv, Ukraine
E-mail: dynka@ukr.net
Background and Aims: Lifestyle modification and weight loss is a
hallmark of managing Nonalcoholic fatty liver disease according to
nowadays guidelines and researches. We know that weight loss above
7–10% improves steatosis in patients with NAFLD. But still there is a
gap how to increase patient adherence for changing eating behavior
and effect of weight loss. According to this we have created
motivational and controlled program for changing eating behavior
and investigate it’s role in weight loss in patients with NAFLD. Also we
discover how this programm can improve hepatic apoptosis as a main
predictor of Nonalcoholic fatty liver disease progression, which can
be measured by biomarker cytokeratin 18. The aim is to Investigate
role of motivational and controlled programm for changing eating
behavior in weight loss in patients with NAFLD. Also we discover how
this program can improve hepatic apoptosis as a main predictor of
Nonalcoholic fatty liver disease progression, which can be measured
by biomarker cytokeratin 18.
Methods: 42 patients were randomized in a two groups by age,
gender and BMI. All of them had diagnosed NAFLD. The level of
cytokeratin 18 fragments was measured by Elisa method. During
ultrasound investigation of the abdominal cavity we detected signs of
fatty liver. Tests for Viral hepatitis B and C were negative. The history
of alcohol intake were rejected.We described importance of weight
loss for the improving NAFLD. We gave diet recommendations which

consists of reducing portions of food, avoiding drinking soda water,
reducing carbohydrates intake and increasing fiber intake. For better
diet adherence every day first group were writing food diaries.Each
person from first group had 5 personalised sessions with doctor
during 12 weeks. On each sessions patients were measured of weight,
waist circumference and fat contain measured by bioelectric
impedancemetry. To those from control group were just given
general recommendations of changing eating behavior without
controlled sessions with doctor during 12 weeks.
Results: We observed significant decreasing in weight loss ( p < 0,01),
cytokeratin18 fragments M30 ( p < 0,01), Fatty liver index ( p = 0,02)
and Fat contain ( p = 0,01) measured by bioelectric impedancemetry
in group with controlled and motivational program of changing
eating behavior after 12 weeks.
Conclusions: Controlled and motivational program of changing
eating behavior leads to weight loss and improves steatosis and
Cytokeratin 18 levels in patients with NAFLD.
FRI-345
Influence of non-alcoholic fatty liver diease on the course of
stable coronary heart disease
N.G. Virstyuk1, I.I. Vakalyuk1. 1Internal Medicine, Ivano-Frankivsk
National Medical University, Ivano-Frankivsk, Ukraine
E-mail: ivakal5@gmail.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
cardiovascular risk factor. The aim was to assess the course of stable
coronary heart disease (CHD) depending on the stage of NAFLD
during two years.
Methods: 220 patients ( pts) with stable CHD combined with NAFLD
were observed: 140 pts with postinfarction cardiosclerosis (Group I);
60 pts with myocardial infarction (MI) more than 3 months ago who
held stenting of coronary arteries (Group II); 20 pts with CHD who
performed coronary artery bypass grafting (Group III) - pts with nonalcoholic steatosis – Group IA (n = 89); Group IIA (n = 36); Group IIIA
(n = 12); pts with non-alcoholic steatohepatitis (NASH) – Group IB
(n = 51); Group IIB (n = 24); Group IIIB (n = 8). General clinical
examination, ECG, EchoCG, coronary angiography, liver elastography,
serum lipids profile and C-reactive proteins (CRP) levels were
conducted. Observation of the patients had been performed for two
years.
Results: A repeated MI was in 75 (53.6%) pts of Group I: 31 (34.8%) pts
(Group IA); 44 (86.3%) pts (Group IB) ( p = 0.001); Group II – in 18
(30.0%) pts: 8 (22.2%) pts (Grop IIA); 10 (41.6%) pts (Group IIB) ( p =
0.007); in Group III – in 4 (20.0%) pts: 1 (8.3%) pts (Group IIIA); 2
(25.0%) pts (Group IIIB) ( p = 0.012). Number of CHD destabilization
per year in Group IB was higher on 50.4% vs. Group IA ( p = 0.001); in
Group IIB – on 26.4% vs. Group IIA ( p = 0.009); in Group IIIB - on 45.8%
vs. Group IIIA ( p = 0.003). Severe arrhythmias were in 28 (31.5%) pts
(Group IA); 6 (16.7%) pts (Group IIA); 1 (8.3%) pts (Group IIIA) vs. 37
(72.5%) pts (Group IB); 11 (45.8%) pts (Group IIB); 3 (37.5%) pts (Group
IIIB) respectively ( p ≤ 0.01). Progression of heart failure (HF) from II
class NYHA to III class NYHA / from III class NYHA to IV class NYHA
was in 37 (72.5%) pts (Group IB), 13 (54.2%) pts (Group IIB), 2 (25.0%)
pts (Group IIIB) vs. 11 (12.3%) pts (Group IA), 6 (16.7%) pts (Group IIA),
1 (8.3%) pts (Group IIIA). In pts with non-alcoholic steatosis a direct
correlation relationships between CRP and total cholesterol levels,
triglycerides, low-density lipoprotein (r = 0.28, p = 0.046; r = 0.32,
p = 0.039; r = 0.33, p = 0.025 respectively); with NASH – (r = 0.56, p
= 0.007; r = 0.63, p = 0.001; r = 0.68, p = 0.001 respectively) were
revealed.
Conclusions: NAFLD in the case NASH has negative influence on the
CHD course with an increase of a repeated MI frequency, number of
CHD destabilization per year, the incidence of severe arrhythmias and
progression of HF during two years.
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FRI-346
Role of α-ketoglutarate and β-hydroxybutyrate in morbid obesityassociated non-alcoholic fatty liver disease: metabolomic
approach
N. Cabré1,2, F. Luciano-Mateo1,2, A. Hernández-Aguilera1,2,
S. Fernández-Arroyo1,2, A. García-Heredia1,2, G. Baiges-Gaya1,2,
̀ ica, Institut
J. Camps1,2, J. Joven1,2. 1Unitat de Recerca Biomed
d’Investigació Sanitària Pere Virgili, Universitat Rovira i Virgili, Reus;
2
Instituto de Salud Carlos III (Grant PI15/00285 co-founded by the
European Regional Development Fund (FEDER)), Madrid, Spain
E-mail: noemi.cabre@gmail.com
Background and Aims: Obesity is a pathologic condition that
combines inflammatory and metabolic disturbances. Bariatric
surgery is the most effective treatment option for morbid obesity
and its associated comorbidities as non-alcoholic fatty liver disease
(NAFLD). The excess in energy intake results in metabolically-related
disorders which may lead to mitochondrial dysfunction. Exploring in
order to identify potential therapeutic approaches, the aims of our
study were to better understand energy metabolic changes in obesity
after bariatric surgery and to find a non-invasive metabolite
biomarker.
Methods: Patients undergoing bariatric surgery following procedures involving laparoscopic sleeve gastrectomy were recruited as a
model of obesity-induced NAFLD in an observational, prospective,
single-site and cross-sectional study with a pre-set duration of 1 year.
Samples were obtained immediately before bariatric surgery and
after a 12-month period. Relevant data and histological features of
the liver were obtained prospectively. To simultaneously and noninvasively measure and quantify metabolites involved in energy
generation in patients with morbid obesity (n = 71) and lean
controls (n = 50), we developed a method based on gas chromatography coupled to quadrupole-time of flight mass spectrometry
and an electron ionization interface (GC-EI-QTOF-MS) for plasma
samples.
Results: We found that 12 months after surgery all patients had a
significantly decreased steatosis, steatohepatitis and body weight. In
the same line, many metabolites of the tricarboxylic acid (TCA)
cycle were significantly decreased after one year. The concentration
of amino acids, especially branched-chain amino acids (BCAAs),
were reduced in these patients and reverted to metabolic disorders.
Plasma α-ketoglutarate and β-hydroxybutyrate may distinguish
lean controls from obese patients and at 6 or 12 months after
follow up.

Conclusions: Increased levels of β-hydroxybutyrate and α-ketoglutarate in plasma could be some potential predictors of this pathology
even in initial states. Therefore, it has been proposed as some
predictive biomarkers for NAFLD.
FRI-347
PNPLA3, TM6SF2 and MBOAT7 genotypes and coronary artery
disease
N. Simons1,2,3, A. Isaacs3,4, G.H. Koek5, S. Kuč1, N.C. Schaper1,
M.C. Brouwers1,3. 1Department of Internal Medicine, Division of
Endocrinology; 2Department of Internal Medicine, Division of General
Internal Medicine, Laboratory for Metabolism and Vascular Medicine,
Maastricht University Medical Centre; 3Cardiovascular Research
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Institute Maastricht (CARIM); 4Maastricht Centre for Systems Biology
(MaCSBio), Maastricht University; 5Department of Internal Medicine,
Division of Gastroenterology & Hepatology, Maastricht University
Medical Centre, Maastricht, The Netherlands
E-mail: n.simons@maastrichtuniversity.nl
Background and Aims: Nonalcoholic fatty liver disease (NAFLD), a
complex disease commonly observed in western society, is projected
to be the most common cause of end-stage liver disease requiring
transplantation by 2025. The principal cause of death, however, is
cardiovascular disease, as many patients with NAFLD also have
dyslipidemia, hypertension and type 2 diabetes. A recent metaanalysis suggested that NAFLD is a cardiovascular risk factor, per se,
although the exact mechanistic link between NAFLD and cardiovascular risk is unknown. In the present study, common variants in genes
previously associated with NAFLD (PNPLA3, TM6SF2, and MBOAT7),
were used to gain more insight into the biological pathways that lead
to cardiovascular disease.
Methods: The associations between rs738409 (PNPLA3), rs58542926
(TM6SF2) and rs641738 (MBOAT7) and coronary artery disease (CAD)
were assessed in the Coronary Artery Disease Genome wide
Replication and Meta-analysis plus the Coronary Artery Disease
consortium (CARDIoGRAMplusC4D), which includes data from 48
genome-wide association studies totaling 60,801 CAD cases and
123,504 controls.
Results: In a recessive genetic model, both the PNPLA3 and TM6SF2
minor alleles conferred a protection against CAD (OR = 0.92; 95%
CI:0.87–0.97 and OR = 0.78; 95%CI:0.65–0.93, respectively), whereas
no association was observed for MBOAT7 in either an additive or
recessive model (OR = 1.01; 95% CI:0.37–1.05 for a recessive model).
Conclusions: Although PNPLA3, TM6SF2 and MBOAT7 predispose to
all histological stages of NAFLD, they tend to have different effects on
cardiovascular risk. These findings suggest that the relationship
between NAFLD and cardiovascular disease depends on the biological
mechanisms that underlie NAFLD. This study was supported by a
research grant from the Netherlands Heart Foundation (NHS; grant
#2015T042).
FRI-348
Natural history of patients with NASH followed at a tertiary
referral liver center: impact of presenting features.
P.S. Mantry1, A.P. Mehta2, A. Kumar3, J.S. Weinstein1, H. Nazario1,
M. Pagadala1, M. Barnes1, A. Habib1. 1The Liver Institute, Methodist
Dallas Medical Center, Dallas; 2Gastroenterology, Plaza Medical Center,
Fortworth; 3Internal Medicine, Methodist Dallas Medical Center, Dallas,
United States
E-mail: parvezmantry@mhd.com
Background and Aims: The natural history of NASH is poorly
understood due to multiple reasons and an unpredictable course of
progression. We attempted to get a better understanding of this
course through an indepth retrospective analysis of a large cohort of
patients referred to and following at our institution.
Methods: We reviewed medical records between January 2011 to
January 2016 of patients with a diagnosis of NASH (based on ICD 9
and ICD 10 codes) with complete follow up. We divided the reasons
for initial referral to our center into the following categories
(abnormal LFTs/abnormal imaging/Cirrhosis/liver mass/symptoms/
other). We reviewed data on hepatic decompensation/transplant/
HCC development in this cohort.
Results: Our cohort comprised of 647 patients with a bonafide
diagnosis of NASH based ICD 9 and ICD 10 coding. Furthermore these
patients had a combination of liver histology and or presence of
metabolic syndrome features (DM/obesity/HTN/Hyperlipidemia) and
exclusion of other diseases. Abnormal LFTs was the most common
reason for referral in patients with a diagnosis of NASH. A
combination of abnormal LFTs (42%), abnormal imaging (21%) or a
combination of both (12%) comprised 75% of all of the referrals to the
liver institute in patients with NASH. 19% of patients were referred for
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a clinical suspicion of cirrhosis (which was confirmed either by
biopsy or based on imaging characteristics of a nodular liver and
thrombocytopenia or a baseline EGD showing esophageal varices).
During the follow up period, 99 (15%) patients experienced
decompensation defined by development of ascites, pedal edema,
hepatic encephalopathy, variceal hemorrhage or liver synthetic
dysfunction. Patients with cirrhosis at presentation had a 48% risk
of decompensation during the follow up period. 7 patients(1%) of the
cohort developed HCC and 8 patients (1.25%) underwent a liver
transplant during the same time.
Conclusions: We describe the presenting features and the natural
history of a well characterized large cohort of NASH patients at a
tertiary referral center. Abnormal LFTs and imaging comprise 75%
of the reasons for referral to a hepatologist. Patients with existing cirrhosis had a 48% risk of decompensation during this 5 year
follow up period which warrants close monitoring of this patient
group.

sensitivity. Participants also completed a peak oxygen uptake (V̇ O2
peak) test as a measure of cardiorespiratory fitness. Data were
analysed using repeated measures ANOVA with significant main
effects investigated with post-hoc analyses. Outcome data are
presented as relative change from pre- to post-SIT (mean ± SEM).
Results: There were no statistically significant differences between
baseline and pre-training visits (all p > 0.05). All exercise sessions
were attended, with >97.5% of prescribed sprints completed. SIT
improved VO2 peak (13.5 ± 2.4%, p < 0.001) and reduced IHTG
(−12.4 ± 9.8%), VAT (−16.9 ± 3.8%) and ScAT (−5.3 ± 1.6%, all p < 0.03)
despite no statistically significant change in body weight (−1.2 ± 0.7%,
p = 0.17; Figure 1). Whole-body, steady state glucose uptake during
the clamp increased over the 3 visits, but the mean change after SIT
(16.7 ± 9.2%) was not statistically significant ( p = 0.11; n = 8) due to
large variability in response.

Fatty liver disease: Experimental and
pathophysiology
FRI-350
Sprint interval exercise training reduces intrahepatic, visceral
and subcutaneous abdominal fat despite no change in body
weight, but has variable effects on whole-body insulin
sensitivity
J.A. Sargeant1,2, S. Bawden3,4, E.J. Simpson5, M. Kaviani4, P. Gowland4,
J.L. Dorling1,2, M.A. Nimmo6, I. MacDonald5, G.P. Aithal3,7, J.A. King1,2.
1
School of Sport, Exercise & Health Sciences, Loughborough University,
Loughborough; 2The NIHR Leicester-Loughborough Diet, Lifestyle and
Physical Activity Biomedical Research Unit, University Hospitals of
Leicester & Loughborough University, Leciester & Loughborough;
3
The NIHR Nottingham Digestive Diseases Biomedical Research Unit,
Nottingham University Hospitals NHS Trust & University of Nottingham;
4
Sir Peter Mansfield Imaging Centre, Physics and Astronomy, University
of Nottingham; 5Metabolic Physiology Group, Faculty of Medicine and
Health Sciences, University of Nottingham, Nottingham; 6College of Life
& Environmental Sciences, University of Birmingham, Birmingham;
7
Faculty of Medicine & Health Sciences, University of Nottingham,
Nottingham, United Kingdom
E-mail: j.a.sargeant@lboro.ac.uk
Background and Aims: The benefits of exercise in the treatment
of non-alcoholic fatty liver disease (NAFLD) may increase with
exercise of higher intensity. Sprint interval training (SIT) is a novel
exercise regimen (high-intensity, low-volume) which has been
shown to provide various metabolic health benefits despite
requiring an exercise volume several-fold lower than current
guidelines. The current study investigated the effects of SIT on
ectopic lipids and whole-body insulin sensitivity in individuals with
NAFLD.
Methods: In a repeated measures design, 9 overweight/obese men
with NAFLD (mean ± SD; body mass index: 31.7 ± 3.1 kg·m−2; waist
circumference: 111.3 ± 7.5 cm; intrahepatic triglyceride [IHTG]:
15.6 ± 8.4%; age: 41 ± 8 years) were assessed at baseline, after a
control phase of at least 3 weeks, and subsequently following 6 weeks
of SIT. SIT consisted of 3 exercise sessions per week during which
participants completed 4–6 maximal 30-second sprints on a cycle
ergometer. Participants maintained their usual diet and physical
activity habits throughout the study. IHTG, visceral (VAT) and
subcutaneous abdominal (ScAT) fat were measured using proton
magnetic resonance spectroscopy and imaging. A hyperinsulinaemic,
euglycaemic clamp was used to assess whole-body insulin

Conclusions: Overweight/obese men with NAFLD are compliant with
SIT, which over 6 weeks improves V̇ O2 peak and reduces IHTG, VAT
and ScAT, without statistically significant changes in body weight.
Whole-body insulin sensitivity responses to SIT are highly variable
between individuals.
FRI-351
Hepatocyte nuclear factor 4α played a different role in
lipotoxicity and bile acid toxicity in non-alcoholic fatty liver
disease model
J.S. Lee1,1, D.W. Jun1, S.B. Ahn2, W.K. Saeed1, Y.J. Chae1, J.Y. Jeong3,
H.T. Kang1, J.H. Sohn3, E.C. Jang4, B.-K. Kang5. 1Department of
Internal Medicine, Hanyang University, College of Medicine;
2
Department of Internal Medicine, EULJI University College of
Medicine, Seoul; 3Department of Internal Medicine, Hanyang
University, College of Medicine, Guri Hospital, Guri; 4Department of
Occupational and Enviroment Medicine, Soonchunhyang University
College of Medicine, Cheonan; 5Radiology, Hanyang University, Seoul,
Korea, South
E-mail: dr486@hanmail.net
Background and Aims: Hepatocyte nuclear factor 4α (HNF4α) is
known as a master regulator of liver-specific gene expression. The
effects of HNF4α on non-alcohol fatty liver disease (NAFLD) are
largely unknown. In this study, we evaluated the role of HNF4α in
NAFLD.
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Methods: Biopsy proven 52 NAFLD liver samples, and two different
NAFLD animal models (high fat and MCD diet induced NAFLD
model) were used for evaluating expression of hepatic HNF4α.
HepG2 cells were co-treated with palmatic acid (PA) and/or
chenodeoxycholic acid (CDCA) for 24 hours. HNF4α was overexpressed using microporator in HepG2 cells. HNF4α was downregulated using siRNA system. After transfection, MTT assay, Nilered staining, and qPCR genes for lipid and bile acid pathways were
evaluated.
Results: The hepatic HNF4α expression was significantly increased in
both the NAFLD and NASH subjects as compared to the control
subjects. Hepatic expression of bile acid metabolism genes was
showing greater expression in NAFLD groups. The protein expression
of hepatic HNF4α increased significantly in HF and MCD diet induced
NAFLD models. HNF4α overexpression increased fatty oxidation
(ACOX1, and CPT1A), and VLDL secretion pathway (MTTP, and ApoB)
in HepG2 cell. And HNF4α overexpression attenuated palmitic acid
induced hepatic apoptosis as well as intrahepatic fat accumulation.
However, not only fatty acid metabolism but also bile acid
metabolism was changed in NAFLD model. As compared to the
control, hepatic mRNA expression of SHP and NTCP decreased
significantly, while Cyp7A1 increased, although not significantly in
both the HF and MCD diet induced NAFLD models. The HNF4α overexpression increased hepatic apoptosis, which may be account for
Cyp7A1, Cyp8bB1 and NTCP expression in PA and CDCA combine
treatment. The HNF4α down-regulation significant attenuated palmatic acid and CDCA co-treatment induced growth inhibition. In
addition, HNF4α siRNA did decrease of apoptotic cells by palmatic
acid and CDCA co-tratment. HNF4α siRNA did decrease the expression
of Cyp7A1, Cyp8B1 and NTCP.
Conclusions: Notably, HNF4α plays a different role in lipotoxicity
and bile acid toxicity in NAFLD model. Hepatic HNF4α is
indispensable for maintaining normal lipid homeostasis and bile
acid homeostasis.
FRI-352
A liver-targeted acetyl CoA carboxylase inhibitor reduces hepatic
steatosis and liver injury in a murine model of NASH
J. Bates1, R. Brockett1, I. Mikaelian1, T. Wang1, A. Ray1, D. Tumas1,
D. Breckenridge1. 1Gilead Sciences, Inc., Foster City, United States
E-mail: jamie.bates@gilead.com
Background and Aims: Acetyl CoA Carboxylase (ACC) 1 and 2
catalyze the rate limiting step of de novo lipogenesis (DNL)
and inhibit mitochondrial fatty acid oxidation (FAO), respectively.
ACC is implicated in promoting lipotoxicity in NASH. To understand
the pharmacology of GS-0976 that is being studied clinically, a
potent, selective and liver-directed ACC inhibitor (ACCi) was
assessed in pharmacokinetic and pharmacodynamic studies in lean
mice and its therapeutic efficacy was evaluated in a murine model of
NASH.
Methods: ACCi plasma and liver pharmacokinetics and hepatic levels
of malonyl- and β-hydoxybutyryl-CoA (βOHB-CoA) were measured
by LC/MS/MS. DNL was measured after administration of deuterium
oxide followed by GCC-IRMS measurement of deuterated palmitate
in liver triglycerides (TG). Male C57BL/6 mice were administered a
fast food diet (FFD) enriched in fat, cholesterol, and sugar for 175 days
and were then treated with vehicle or the ACCi at oral doses of 0.5 to
10 mpk/day for 28 days. Endpoints evaluated included hepatic
steatosis by quantitative histomorphometry, serum ALT and AST, and
hepatic TG.
Results: Oral administration of the ACCi to mice resulted in a
reduction of Malonyl-CoA (ACC product) and an increase in βOHB
(FAO product) with liver ACCi exposures approximately 2 orders of
magnitude higher than plasma. A dose of 1 mpk BID in mouse led to
plasma exposure and inhibition of DNL that approximate levels
achieved clinically with GS-0976. Mice fed FFD had significantly
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increased liver steatosis, and serum ALT and AST compared to agematched control mice on standard diet. Treatment with ACCi
significantly reduced hepatic steatosis ( p < 0.05) at all but the
lowest dose level and reduced liver TG ( p < 0.01) in all dose groups
(steatosis reduced by 13%, 29%, 55%, and 41% and TG from 169 μmol/g
to 130, 112, 59, and 73 μmol/g at 0.25, 1, and 5 mpk BID, or 10 mpk QD,
respectively). Serum transaminases were significantly reduced ( p <
0.001) at all but the lowest dose level (ALT from 348 U/L to 307 131,
70, and 73 U/L and AST from 304 U/L to 302, 143, 109, and 114 U/L at
0.25, 1, and 5 mpk BID, or 10 mpk QD, respectively).
Conclusions: Administration of a liver-targeted ACCi increased fatty
acid oxidation, and reduced hepatic steatosis and improved liver
biochemistry in a murine model of diet-induced hepatic inflammation and steatosis. The results suggest ACC inhibition reduces liver
injury and support the development GS-0976 for the treatment
of NASH.
FRI-353
Serum cholesterol changes associated with NGM282 treatment in
obese insulin resistant cynomolgus monkeys are reversed with
either a statin or a PCSK9 inhibitor
J. Luo1, B. Ko1, X. Ding2, S. Rossi2, A. DePaoli2, H. Tian2. 1Biology; 2NGM
Biopharmaceuticals, South San Francisco, United States
E-mail: jluo@ngmbio.com
Background and Aims: NGM282 is a novel non-tumorigenic
recombinant variant of FGF19 with potent metabolic and bile acid
(BA) regulatory activity. Our previous study in a mouse model of nonalcoholic steatohepatitis (NASH) with NGM282 showed dramatic
histological improvement of steatosis, lobular inflammation and
hepatocyte ballooning, indicating the therapeutic potential of
NGM282 in NASH. It is believed that these therapeutic benefits are
the results of NGM282 acting through FGFR1c and FGFR4. Activation
of FGFR4 leads to inhibition of BA synthesis via CYP7A1 suppression
and reduction of cholesterol elimination through bile, and as a result,
serum cholesterol may increase. To further understand the mechanisms and explore the options to address the FGF19 related cholesterol
elevation, studies were conducted in normal and spontaneous obese
insulin resistant non-human primates.
Methods: Ten lean and 10 spontaneous obese male cynomolgus
monkeys were assigned into 4 groups with 5 animals in each. Lean
and obese animals were dosed daily with either vehicle or NGM282
for 9 days. Serum total cholesterol, LDL, HDL, triglyceride, glucose and
insulin were determined. A second study was conducted with 24
spontaneous obese male cynomolgus monkeys treated with NGM282
to induced elevation of serum LDL. Animals were then assigned into
groups received either vehicle, rosuvastatin or evolocumab treatments for 14 days. Serum total cholesterol, LDL, HDL, triglyceride,
glucose and insulin were determined.
Results: NGM282 reduced serum triglyceride and insulin in both
lean and obese monkeys, as previously demonstrated. The serum
total cholesterol, HDL and LDL concentrations were increased in
both the lean and obese monkeys. The magnitude of serum total
and LDL cholesterol increase was more pronounce in obese animals.
In the obese monkeys, treatment with either rosuvastatin or
evolocumab effectively normalized the elevated serum total
cholesterol and LDL concentrations, while the metabolic improvements marked by reduction of serum triglyceride and insulin were
intact.
Conclusions: Elevated serum total and LDL cholesterol concentrations have been associated with the FGF19 pathway in non-human
primates. NGN282 demonstrated increases in total and LDL cholesterol that were effectively reversed by either a statin or a PCSK9
inhibitor without impacting the efficacy of NGM282.
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FRI-354
Elevated hepatic and adipose hepcidin expression in patients with
advanced NAFLD fibrosis
J.D. Ryan1, M. Watson1, T. Cargill1, L. Rickers2, C. Fletcher2, A. Foliaki2,
G. Kalogeropoulos2, J.W. Tomlinson3, R. Gillies2, B. Sgromo2,
J.F. Cobbold1. 1Translational Gastroenterology Unit, University of Oxford;
2
Oxford Bariatric Service, Oxford University Hospitals NHS Foundation
Trust; 3Oxford Centre for Diabetes, Endocrinology & Metabolism,
University of Oxford, Oxford, United Kingdom
E-mail: john.ryan@ndm.ox.ac.uk
Background and Aims: The adipose tissue-liver axis plays an important
role in the development of the metabolic syndrome and non-alcoholic
fatty liver disease (NAFLD). The factors which mediate this cross-talk
have not been completely elucidated. Disordered iron homeostasis is
commonly found in NAFLD and may contribute to disease progression
and fibrogenesis. As iron is potentially toxic, its levels are tightly
controlled by hepcidin, the iron regulatory hormone. In this study,
patients undergoing bariatric surgery for morbid obesity and complications of the metabolic syndrome were prospectively enrolled.
Methods: Blood, liver, visceral and subcutaneous adipose tissue
samples were simultaneously collected at the time of surgery. The
expression of key genes involved in iron metabolism were analysed
by real-time polymerase chain reaction (qPCR), stratified according to
Brunt fibrosis stages.
Results: 35 patients with matched tissue samples were included,
mean (+/−sd) age was 46 (+/−12) years, 74% were female, mean BMI
was 49.5 (+/−8.8) kg/m2, and 43% were diabetic. Liver fibrosis stages
were as follows; none/mild (F0/1; n = 10), moderate (F2; n = 12) and
advanced (F3/4; n = 13). Histologically normal resected liver (n = 8)
and adipose tissue from otherwise healthy individuals undergoing
cholecystectomy (n = 7) were used as controls. Results: Hepatic and
visceral adipose hepcidin (HAMP) expression was significantly
greater in patients than controls (p = 0.003 for both), and differed
significantly according to fibrosis stage ( p = 0.006 and 0.025,
respectively), with the greatest increase seen in those with advanced
liver fibrosis. A similar pattern of hepatic expression of ferroportin
(SLC40A1), the chief iron exporter, was found ( p = 0.01 vs. controls,
and p = 0.042 across fibrosis stages, respectively), which correlated
positively with hepatic hepcidin expression (Rho = 0.85, p < 0.0001).
Moreover, hepatic hepcidin expression was significantly increased in
patients with diabetes ( p = 0.04), and correlated strongly with both
visceral and subcutaneous tissue expression of adiponectin (ADIPOQ)
an important insulin sensitising adipokine (Rho = −0.69, p < 0.001
and Rho = 0.46, p = 0.007, respectively).
Conclusions: This study highlights the close adipose tissue-liver
interaction that occurs via regulators of iron homeostasis and insulin
resistance, and differs according to disease stage in NAFLD patients.
FRI-355
Effects of obeticholic acid and INT-767: a comparison of hepatic
and ileal drug concentration and gene expression
J. Roth1, M. Feigh2, S. Veidal2, K. Rigbolt2, J. Jelsing2, N. Vrang2,
W. Friley3, B. St. Claire3, K. Hipp3, M. Young1. 1Intercept
Pharmaceuticals, Inc., San Diego, United States; 2Gubra, Hørsholm,
Denmark; 3Qualyst Transporter Solutions, LLC, Raleigh-Durham,
United States
E-mail: jonathan.roth@interceptpharma.com
Background and Aims: The farnesoid X receptor (FXR) is an
established target regulating fibrosis and inflammation. Obeticholic
acid (OCA) is an FXR agonist approved in primary biliary cholangitis
and in development for non-alcoholic steatohepatitis (NASH) and
other chronic liver conditions. The G protein-coupled receptor, TGR5,
also regulates these pathways. INT-767 is a dual FXR/TGR5 agonist
which is more efficacious than OCA in preclinical models of liver
disease, yet underlying mechanisms remain to be elucidated. We
compared OCA and INT-767 on tissue drug concentration and mRNA
expression profiles for FXR signalling, inflammation and fibrosis.

Methods: Chow-fed C57Bl6 mice (n = 8/group) were treated with
vehicle (0.5% CMC, PO, QD), OCA or INT-767 (1, 3, 10 or 30 mg/kg) for
14 days. Lepob/ob mice (n = 8/group) were fed the AMLN NASH diet
prior to (14 weeks) and during treatment with either vehicle, OCA or
INT-767 (10 mg/kg × 14 days). In C57Bl6 mice, liver and ileum were
analyzed for levels of OCA and its conjugates or INT-767 and its
glucuronide metabolite by LC/MS/MS. Expression of FXR target genes
(both strains) and genes involved in inflammation and fibrosis (Lepob/
ob
mice) were assessed by RNA Seq.
Results: (1) Following OCA administration, tauro-OCA was predominantly detected and concentrations increased dose-dependently; (2)
INT-767 increased dose dependently with minimal glucuronidation;
and (3) qualitatively similar hepatic and ileal concentrations of OCA
and INT-767 were detected at each dose. FXR target genes revealed
that relative to OCA (1) INT-767 regulated 5–10 fold more genes in
liver (e.g., 4,262 vs. 768 in C57Bl6) and ileum (5,392 vs. 462 in
C57Bl6); (2) INT-767 activated hepatic FXR target genes to a greater
magnitude; and (3) INT-767 weakly regulated ileal SHP and FGF-15
(only 29% and 38% induction, respectively vs. OCA). For diseaserelated pathways: (1) both drugs downregulated inflammatory and
fibrosis-related genes, and, (2) down-regulation was typically 20–50%
greater with INT-767 administration (e.g., Col1a1 decreased by 22%
and 60% and in OCA and 767-treated mice, respectively).
Conclusions: INT-767 enhanced efficacy is unlikely explained by
distribution as ∼ levels of OCA and INT-767 were detected in liver and
ileum. INT-767 regulated FXR, inflammation and fibrosis genes more
strongly than OCA. The weak regulation of ileal SHP and FGF-15 by
INT-767 suggests that for INT-767 hepatic FXR-mediated signaling
may be sufficient for improved efficacy.
FRI-356
Obeticholic acid improves histological, biochemical and gene
expression profiles in Gubra AMLN mice with biopsy-confirmed
NASH
J. Roth1, M. Feigh2, S. Veidal2, K. Rigbolt2, M. Young1. 1Intercept
Pharmaceuticals, Inc., San Diego, United States; 2Gubra, Hørsholm,
Denmark
E-mail: jonathan.roth@interceptpharma.com
Background and Aims: The farnesoid X receptor (FXR) is an
established target regulating fibrosis and inflammation. Obeticholic
acid (OCA) is an FXR agonist approved in primary biliary cholangitis
and in development for non-alcoholic steatohepatitis (NASH) and
other chronic liver conditions. The present studies characterize the
effects of OCA on (1) histological endpoints in a diet-induced model
of biopsy-confirmed NASH, and (2) FXR and disease-related gene
expression pathways.
Methods: Lepob/ob mice were fed the AMLN NASH diet (high in transfat, fructose and cholesterol) or standard chow. At week 12 livers were
pre-biopsied and mice were randomized (n = 8/group) to receive
either vehicle (0.5% CMC, PO, QD) or OCA 30 mg/kg for a further 12
weeks. Primary endpoints included a blinded histological assessment
for components of NAS (steatosis, ballooning degeneration, inflammation), fibrosis stage and % fractional area (%FA; Sirius Red), and
immunohistochemistry (IHC) for collagen 1a1 (Col1a1) and galectin 3
(Gal3). In a second study, Lepob/ob mice fed the NASH diet were treated
with OCA 10 mg/kg or vehicle for 14 days and gene expression profiles
were analyzed for relevant hepatic and ileal FXR mRNA targets.
Results: Lepob/ob mice maintained on the NASH diet had significant
increases (mean ± SEM) for total NAS score (6.4 ± 0.2 vs. 1.6 ± 0.3),
steatosis (3.0 ± 0.0 vs. 1.5 ± 0.3); inflammation (2.4 ± 0.2 vs. 0.1 ± 0.1)
and ballooning (1.0 ± 0 vs. 0.5 ± 0; all p < 0.05 NASH vs. chow). OCA
significantly reduced % FA fibrosis (from 10.9 ± 0.8 to 7.7 ± 0.4; p <
0.05) and tended to decrease fibrosis stage ( p = 0.059). OCA-treated
mice had corresponding improvements in IHC markers for fibrosis
(Col1a1; decreased by 33%) and inflammation (GAL3; decreased by
27%; both p < 0.05). OCA regulated hepatic FXR targets (e.g., Cyp8b1
reduced by 72%; SHP and OSTb increased by 55 and 114%,
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respectively), monocyte recruitment (MCP-1 reduced by 26%), and
fibrosis (Col1a1, MMP2 and TIMP2 reduced by 22%, 23% and 28%,
respectively). OCA also increased ileal mRNA levels of SHP (by
2,500%) and FGF15 (by 165%).
Conclusions: OCA alleviated key histologic hallmarks of NASH in
mice with diet-induced and biopsy-confirmed disease as reflected by
improvements in NAS, steatosis, ballooning and IHC markers. These
effects were associated with regulation of FXR target genes within the
gut-liver axis and improvements in numerous disease-related genes.
Collectively, these findings further confirm the benefits of FXR
agonism by OCA in a rodent model of NASH.
FRI-357
Inhibition of connexin hemichannels alleviates non-alcoholic
steatohepatitis in mouse
J. Willebrords1, I.V.A. Pereira2, T.C. da Silva2, V.M. Govoni2, M. Maes1,
S.C. Yanguas1, R.M. Rodrigues1, E. Decrock3, L. Leybaert3, I. Leclercq4,
B. Cogliati2, M. Vinken1. 1Department of In Vitro Toxicology and
Dermato-Cosmetology, Faculty of Medicine and Pharmacy, Vrije
Universiteit Brussel, Brussels, Belgium; 2Department of Pathology,
University of Sao Paulo, Sao Paulo, Brazil; 3Department of Basic Medical
Sciences, Physiology Group, Ghent University, Ghent; 4Department of
Gastroenterology, Université catholique de Louvain, Brussels, Belgium
E-mail: jwillebr@vub.ac.be
Background and Aims: Connexins (Cx) are the molecular constituents of gap junctions and hemichannels. In liver, Cx32 is the
predominant connexin species expressed by hepatocytes, whereas
non-parenchymal cells typically harbor Cx43. While gap junctions
mediate intercellular communication and support liver homeostasis,
hemichannels provide a circuit for paracrine signaling and are
preferentially opened by pathological stimuli, including inflammation and oxidative stress. The latter are essential features of nonalcoholic steatohepatitis (NASH), being the most prevalent chronic
liver disease in the Western world. In this study, the role of Cx32 and
Cx43 hemichannel signaling was studied in NASH.
Methods: Mice were fed a choline-deficient high-fat diet. After 8
weeks of diet, TAT-Gap24 or TAT-Gap19, specific inhibitors of Cx32
and Cx43 hemichannels, respectively, were administered intraperitoneally via a surgically implanted osmotic pump. After another 2
weeks, animals were sacrificed and tested for a battery of clinically
and mechanistically relevant read-outs, including markers of
histopathological examination as well as various indicators of
inflammation, liver damage, lipid content and oxidative stress.
Results: NASH animals treated with TAT-Gap24 and TAT-Gap19
displayed decreased amounts of liver triglycerides and cholesterol,
reduced amounts of inflammatory markers, such as interleukin-1β,
interleukin-6 and interferon-γ, as well as augmented levels of
superoxide dismutase in comparison with saline-treated counterparts. TAT-Gap19-treated mice also exhibited less fat weight and
lower alanine aminotransferase quantities in serum, while TATGap24 decreased malondialdehyde levels in the liver of fatty mice.
Conclusions: These findings suggest that Cx32 and Cx43 hemichannels are involved in the pathogenesis of NASH. Accordingly,
inhibition of Cx32 and Cx43 hemichannels could represent a novel
therapeutic approach in the treatment of NASH.
FRI-358
Aramchol reduces established fibrosis in MCD diet animal model
M. Varela-Rey1, D. Fernández-Ramos1, M. Iruarrizaga-Lejarreta2,
S.M. Van Liempd3, L. delaCruz-Villar3, S.L. de Davalillo3,
I. Martín-Ruiz3, I. Aurrekoetxea4, X. Buqué4, J.L. Lavín3, A.M. Aransay1,
L. Hayardeny5, C. Alonso2, J.M. Falcón6, P. Aspichueta4, J. Anguita7,
M.L. Martínez-Chantar1, J.M. Mato1. 1CIC bioGUNE, CIBEREHD; 2OWL;
3
CIC bioGUNE, Derio; 4Faculty of Medicine and Nursery, University of the
Basque Country (UPV/EHU), Leioa, Spain; 5Galmed Pharmaceuticals Ltd.,
Tel Aviv, Israel; 6CIC bioGUNE, CIBEREHD, Ikerbasque; 7CIC bioGUNE,
Ikerbasque, Derio, Spain
E-mail: jmmato@cicbiogune.es
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Background and Aims: Aramchol (arachidyl amido cholanoic acid) is
a fatty acid-bile acid conjugate which has been shown to reduce liver
fat content in patients with nonalcoholic fatty liver disease (NAFLD)
and is presently in Phase 2b study for nonalcoholic steatohepatitis
(NASH). The aim of this study was to investigate the mode of action of
Aramchol using the methionine- and choline-deficient (MCD) diet
mouse model of NASH.
Methods: Mice were fed the MCD or control diet and sacrificed after 4
weeks. The MCD diet contained 0.1% methionine to minimize and
stabilize weight loss. At the end of the second week, after verification
of established NASH, MCD-fed mice were treated orally by gavage
with Aramchol (5 mg/kg/day) or vehicle (n = 10, each condition).
Control diet-fed mice were also treated with vehicle for the same
duration (n = 10). At the end of the experiment, blood and liver
samples were obtained.
Results: MCD feeding induces NASH by increasing fatty acid (FA)
uptake and suppressing triglyceride (TG) export in very-low density
lipoproteins (VLDL) despite inducing a reduction in SCD1. This leads
to the accumulation of hepatic FA and their enhanced catabolism via
increased oxidation in the peroxisomes and endoplasmic reticulum,
with the concomitant generation of oxidative stress and lipotoxic
oxidized derivatives of FA (oxFA), such as oxidized derivatives of
linoleic acid (oxLA). Aramchol treatment further reduced SCD1
activity, which was evidenced by a decrease in SCD1 expression, in
the FA(16:1)/FA(16:0) ratio and the content of monounsaturated FA,
which led to a reduction in the hepatic content of diglycerides (DG)
and TG. Aramchol treatment improved oxidative stress, as shown by
the normalization of the GSH/GSSG ratio and reduction in the content
of total oxFA including oxLA, which has been associated with liver
injury in human NASH. Consistently, Aramchol treatment improved
liver histology as determined by a reduction of lipid accumulation
(Sudan red), fibrosis (Sirius red, SMA) and inflammation (F4/80,
CD64).
Conclusions: Aramchol exerts its anti fibrotic effect via a double
mode of action that involves SCD1 expression inhibition and
improvement of FA oxidation, with a concomitant reduction in
oxidative stress. These results suggest a potential role of Aramchol in
the landscape of NASH and armery of anti fibrotic agents.
FRI-359
New GLP-1 agonist dulaglutide improves metabolic dysfunction
and extenuates development of non-acoholic steatohepatitis in
mice
K.L. Hupa1, M. Hardtke-Wolenski1, M.P. Manns1 and E. Jaeckel.
1
Department of Gastroenterology, Hepatology, Endocrinology, Hannover
Medical School, Hannover, Germany
E-mail: hupa.katharina@mh-hannover.de
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
currently the most common cause of chronic liver disease. Sedentary
lifestyle and western type nutrition are causing the metabolic.
Development of NASH has been described as a “multiple-hit theory”
with NASH as a result of a complex interaction between a disrupted
lipid metabolism, which is followed by hepatotoxic accumulation of
free fatty acids in the liver, oxidative stress, mitochondrial dysfunction and ER stress. This results in inflammation and fibrosis.
Treatment options for NASH are very rare. GLP-1 was successfully
used in initial clinical trials, but the distinct mechanism are not fully
understood. The aim of this study was to investigate the effect of the
new long-acting GLP1- agonist dulaglutide in a HighFat-High fructose
mice model for NASH and the mechanism with special regard to the
immune system.
Methods: We used a high-fat- high-carbohydrate (HF-HC) diet with a
surplus of cholesterol. C57BL/6 mice receiving the diet for sixteen
weeks encompass most of the features of the human disease
conditions like obesity, glucose tolerance, higher liver transaminases,
inflammation and steatosis in different severity. After 12 weeks of HF-
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HC diet, C57BL/6 mice were treated with dulaglutide (10 nmol/kg) for
four weeks.
Results: Treatment with the long-acting GLP-1 agonist dulaglutide
led to a significant weight loss. In particular, it decreased the mass of
subcutaneous adipose tissue, visceral adipose tissue and brown
adipose tissue significantly. In addition it improved the metabolic
dysfunction and insulin resistance. Furthermore, it extenuated the
development of NASH and lead to a decreased inflammation. The
transaminases were significantly improved. Analysis of the immune
cells show a significant decrease in inflammatory cells and especially
in CD4 + CD25 + and CD4 + CD25 + Foxp3+ regulatory T cells after
dulaglutide treatment.
Conclusions: Here, we could show for the first time the beneficial
effect of the new, long-acting GLP-1 agonist dulaglutide in a high fathigh fructose mice model for NASH. It improves the underlying
metabolic disease as well as the liver function and attenuates
intrahepatic inflammation and the development of NASH.
Dulaglutide might be a new valuable therapy to treat patients with
NASH.
FRI-360
Bone morphogenetic protein (BMP)-9 enhances high glucosemediated vascular damage
H. Gaitantzi1, P. Reuss1, J. Heil1, K. Bieback2, B. Yard3, M. Ebert1,
H. Moshage4, K. Breitkopf-Heinlein1. 1II. Medical Clinic; 2Institute of
Transfusion Medicine and Immunology; 35th Medical Clinic, Medical
Faculty at Mannheim, University of Heidelberg, Mannheim, Germany;
4
Department of Gastroenterology and Hepatology, University Medical
Center Groningen, Groningen, The Netherlands
E-mail: katja.breitkopf@medma.uni-heidelberg.de
Background and Aims: Bone morphogenetic protein (BMP)-9, a
member of the TGF-β superfamily of cytokines is produced in the liver
and was described as quiescence factor for the mature vasculature.
Culturing hepatic stellate cells (HSC) under conditions of high glucose
was reported to enhance their fibrogenic activation towards
myofibroblasts in vitro. We now found that such culture-conditions
also lead to significantly enhanced expression of BMP-9. Since BMP-9
is a secreted cytokine, and liver disease including NASH, NAFLD,
hepatitis and fibrosis are frequently associated with diabetic conditions in patients, this observation led us to investigate possible
consequences of glucose-mediated elevations of BMP-9 especially on
hepatic endothelial cells.
Methods: Immunohistochemistry on mouse liver sections from
diabetic versus normal mice, Real-time PCR analyses.
Results: In HUVEC direct treatment with BMP-9 inhibited proliferation. However, in HUVEC as well as liver sinusoidal endothelial cells
(LSEC) and primary mouse hepatocytes, BMP-9 stimulation for 2–3
days led to upregulated expression of VEGF and capillarization
markers like fibronectin and Integrins αv and β3. In line with this
observation, we found by immunohistochemistry a deposition of
fibronectin within the sinusoids of diabetic mouse livers.
Furthermore, BMP-9 upregulated the expression of BMP-4 and its’
receptor ALK2 in LSEC, which led to the hypothesis that the observed
and in literature described, pro-angiogenic effects of BMP-9 in vivo
might be indirectly mediated by upregulation of BMP-4. This was
confirmed in cell culture experiments where BMP-4 but not -9 was
inhibited (by noggin) resulting in abolished BMP-9 mediated
upregulation of capillarization markers.
Conclusions: These data suggest that systemic elevations of BMP-9
levels occur under hyperglycaemic conditions and that BMP-9 via
upregulation of other, pro-angiogenic BMP’s, like BMP-4 aggravates
high-glucose-mediated vascular damage. These findings further
imply that application of BMP-9 neutralizing agents might be a
promising new strategy to protect patients from diabetes-induced
vascular damage.

FRI-361
M480, a novel non-bile acid FXR agonist, shows improvement
across multiple parameters in a diet-induced obese mouse model
with biopsy-confirmed NASH
B. Wagner1, D. Brigham1, K.-J. Lee1, A. Ortiz1, N. Lu1, K. Douglas1,
S. Govek1, M. Feigh2, S. Veidal2, N. Vrang2, K. Song1, N. Smith1,
H. Dedman1, A. Milik1. 1METACRINE, San Diego, United States; 2Gubra,
Horsholm, Denmark
E-mail: bwagner@metacrine.com
Background and Aims: The farnesoid X receptor (FXR) is a ligand
activated transcription factor highly expressed in the liver and
intestinal tract. Semi-synthetic bile acid FXR agonists have shown
clinical efficacy in non-alcoholic steatohepatitis (NASH), but are also
associated with significant pruritus and elevations in cholesterol. The
aim of this study was to evaluate the efficacy of a novel systemic nonbile acid FXR agonist in a NASH murine model.
Methods: M480 was developed as a novel non-bile acid FXR agonist
with systemic FXR activity as measured by changes in gene
expression levels of FGF15 in the ileum and SHP in the liver. Male
C57BL/6J mice were fed a diet high in trans-fat, fructose and
cholesterol. At 32 weeks, livers were biopsied and only histologically-confirmed steatotic and fibrotic animals were included. Animals
were stratified based on fibrosis stage into groups (n = 10–12) and
treated with M480 at 1 mg/kg, 3 mg/kg, 10 mg/kg or vehicle by oral
gavage for 8 weeks. At the midpoint of treatment, plasma levels of
ALT, AST, total cholesterol (TC), and total triglycerides (TG) were
obtained. Following completion of treatment, mice were sacrificed
and the liver was assessed histologically for NAFLD activity score
(NAS), Galectin 3 staining, as well as fibrosis using morphometric
scanning of Col1a1 staining. RNA-Seq analysis was also performed on
liver tissue at the completion of the study in the vehicle and M480
10 mg/kg group.
Results: M480 led to dose dependent improvements in the NAS
score. Baseline NAS scores averaged 4.5 and were improved by 42%,
67%, and 75% in the 1 mg/kg, 3 mg/kg, and 10 mg/kg arms
respectively ( p < 0.001 in all arms). Total liver triglyceride levels
also showed dose dependent decreases relative to vehicle. Liver
galectin-3 levels, a marker of inflammation, had a mean value of
137mg in vehicle and was improved at each M480 dose by 56–69% ( p
< 0.001). Fibrosis as assessed by total Col1a1 content had a mean
value of 175 mg in vehicle and was improved at each M480 dose by
38–49% ( p < 0.001). Midpoint plasma measurements correlated
weakly with NAS and fibrosis improvements. RNA-Seq analysis
identified key pathways regulated by M480.
Conclusions: M480 is a novel systemic non-bile acid FXR agonist that
showed dose dependent improvements in NAS, galectin levels, and
fibrosis as measured by Col1a1 in a diet-induced mouse model of
biopsy-confirmed NASH.
FRI-362
Increased non-shivering thermogenesis had preventive but no
therapeutic effects on non-alcoholic steatohepatitis
L. Poekes1, Y. Horsmans1, G. Farrell2, I.A. Leclercq1. 1Université
Catholique de Louvain, Bruxelles, Belgium; 2Australian National
University at Garran Hospital, Canberra, Australia
E-mail: laurence.poekes@uclouvain.be
Background and Aims: Non-alcoholic steatohepatitis (NASH) is the
progressive form of non-alcoholic fatty liver disease spectrum. No
treatment has been proven efficacious except for lifestyle modifications coupling physical exercise with weight reduction. We recently
identified defective adaptive thermogenesis as a contributing factor
to obesity and metabolic syndrome in foz/foz mice. We now aim to
test whether increased non-shivering thermogenesis prevent and/or
improve pre-existing NASH in mice.
Methods: A HFD for 4 or 8 weeks induced a metabolic syndrome with
fatty liver or NASH, respectively in male foz/foz mice. Mice were
randomized and treated with a beta 3-adrenergic receptor (B3AR)
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agonist (CL-316,243–1mg/kg/day) to enhance thermogenic capacities or with vehicle (untreated) together with HFD for 2 or 4 weeks,
respectively. C57Bl6 and db/db mice were fed a methionine and
choline deficient (MCD) diet to induce NASH and treated with B3AR
agonist for 4 additional weeks (n = 6–8/group).
Results: In foz/foz mice with metabolic syndrome and liver steatosis,
B3AR agonist improved brown adipose tissue (BAT) function assessed
by increased cAMP and UCP1 BAT contents and upregulation of
thermogenic genes (UCP1, DIO2). It also caused browning of white
adipose tissue. All this resulted in increased tolerance to cold
exposure and was associated with a better glucose tolerance ( p <
0.05), a decreased NAS score (2 ± 1.3 vs 3.7 ± 1.6; p < 0.05) and
decreased transaminases levels ( p < 0.05) with no change in body
weight. When treatment was initiated after the onset of NASH (NAS
score = 5 ± 1.15) in foz/foz mice, B3AR agonist treatment restored BAT
function, induced a slight 2% weight loss ( p < 0.05), increased glucose
tolerance ( p < 0.001) but had no on impact liver pathology (NAS score
5.6 ± 2.1 vs 6.7 ± 1.3; ALT 286 ± 117 vs 396 ± 190 U/L) compared to
untreated mice. Similarly, B3AR agonist has no therapeutic effect
when administrated for 4 weeks on MCD-induced NASH whether in
C57Bl6 or in obese and diabetics db/db mice.
Conclusions: B3AR agonist treatment improved BAT function and
glucose tolerance, prevented the progression of a simple steatosis to
NASH but was not sufficient to cure a pre-established NASH,
supporting previous observation that control over metabolic syndrome is insufficient to treat NASH. In our study, B3AR agonist caused
no major weight loss and therefore, it will be of interest to evaluate
whether BAT stimulation offers an additional advantage over weight
loss therapy in NASH management.
FRI-363
EDP-305, a novel and highly potent farnesoid X receptor agonist,
improves liver steatosis, ballooning and non-alcoholic fatty liver
disease (NAFLD) activity score (NAS) in a diet-induced murine
model of non-alcoholic steatohepatitis
L.-J. Jiang1, M. Chau1, Y. Li1, F. Briand2, T. Sulpice2, Y.S. Or1. 1Enanta
pharmaceuticals, Inc, Watertown, United States; 2Physiogenex, Labege,
France
E-mail: ljiang@enanta.com
Background and Aims: EDP-305 is a novel farnesoid X receptor (FXR)
agonist with a single-digit nanomolar affinity for FXR in vitro. EDP305 is highly selective for FXR and does not exhibit any crossreactivity with other nuclear receptors, or the transmembrane G
protein-coupled receptor TGR5. Herein, we compare and report the
therapeutic efficacy of EDP-305 with the FXR agonist, obeticholic acid
(OCA), in an experimental non-alcoholic steatohepatitis (NASH)
mouse model.
Methods: NASH was induced in C57Bl/6 mice with a high fat/high
cholesterol diet plus 10% fructose in drinking water (DIN). All
treatments were administered between 6 wks (steatohepatitis with
incipient ballooning) and 16 wks (advanced steatohepatitis with
advanced ballooning) on DIN (n = 10/group). Treatments included:
EDP-305 (10 or 30 mg/kg), OCA (30 mg/kg) or only DIN vehicle
control (n = 10/group). Liver injury, progression of NASH, liver
steatosis and ballooning were evaluated by serum chemistry and
histology.
Results: No apparent adverse effects of treatments were noted during
the study. Mice receiving EDP-305 showed a distinct trend towards
lower ALT/AST levels compared to vehicle control, whereas OCA had
no effects. At both doses, EDP-305 significantly reduced liver lipids,
such that there were significant reductions in hepatic cholesterol,
triglycerides and fatty acids. OCA reduced liver lipids to a lesser extent
than EDP-305. EDP-305 at 30 mg/kg significantly decreased liver
cholesterol (48%↓ versus vehicle) compared to OCA at the same dose
(31%↓ versus vehicle). Consistent with the observed reductions in
liver lipids, liver steatosis was also significantly decreased in EDP305-treated mice at both doses ( p < 0.01). Meanwhile, OCA did not
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exert a significant effect on liver steatosis. At both doses, EDP-305
significantly lowered hepatocyte ballooning scores, whereas treatment with OCA showed no improvement. Additionally, EDP-305
significantly reduced total NAS in both treatment groups, which is
consistent with data showing that EDP-305 down-regulates expression of key genes involved in pathogenic inflammation (MCP-1, TGFβ) and fibrosis (TIMP-1, α-SMA).
Conclusions: In comparison to OCA, treatment with EDP-305
demonstrated significant therapeutic effect on NASH progression in
the diet-induced NASH mouse model, such that it decreased liver
steatosis, hepatocyte ballooning and total NAS score. These results
warrant further investigation of EDP-305 as a potential therapy for
NASH.
FRI-364
Extracellular vesicle changes in a diet induced model of nonalcoholic fatty liver disease progression and the role of TNF alpha
L.A. Ban1,2, C. Yee2, M. Myanganbayar1, N.A. Shackel2,3,
S.V. McLennan1,4. 1Greg Brown Diabetes and Endocrine Lab, University
of Sydney; 2Centenary Institute of Cancer Medicine and Cell Biology;
3
Faculty of Medicine, University of New South Wales; 4Chemical
Pathology at Royal Prince Alfred Hospital, NSW Health Pathology,
Sydney, Australia
E-mail: lban4851@uni.sydney.edu.au
Background and Aims: Many studies report an elevated circulating
level of extracellular vesicles (EVs) in liver disease patients, however
whether these changes are specifically mediated by liver injury is not
understood. Non-alcoholic fatty liver disease (NAFLD) progression
from simple steatosis to advanced disease is difficult to detect and
there is no reliable, non-invasive diagnostic marker. We investigated
whether hallmarks of NAFLD progression are reflected by changes in
the selective release of EVs, an alternative biomarker of disease. Using
a global knockout model of TNF alpha, we further determined
whether this key inflammatory molecule plays a role in the
aforementioned system.
Methods: Circulating and liver-derived EVs were obtained from male
C57Bl/6 mice fed either a high-fat diet (HFD; 45%kcal fat) or standard
chow for 12 and 52 weeks. TNF alpha knockout mice (TNF-/-) were
similarly fed for 12 weeks. EVs were collected by ultracentrifugation
of plasma or conditioned media from liver slices, and quantified using
NanoSight. Markers of liver inflammation and fibrosis were studied
by quantitative real-time PCR, and the degree of steatosis was
measured by Oil Red O staining.
Results: An increase in plasma EVs was observed in HFD mice, while
liver-derived EVs were decreased in these animals. When compared
against liver lipid, plasma and liver-derived EVs showed positive and
negative correlations, respectively (both p < 0.001). Of interest, aging
also contributed significantly to EV number. In plasma, EVs were
increased for both diets at 52 weeks, although the effect was much
stronger in HFD ( p < 0.001) than chow ( p = 0.021). These trends are
more representative of fibrotic changes than inflammation, as
inflammatory markers were elevated similarly in 12 and 52 weeks
with HFD. In contrast, these elevations were partially abrogated in
TNF-/- mice, although their steatosis was comparable to wild-type,
and both plasma ( p = 0.006) and liver EVs ( p = 0.025) were increased
independently of liver lipid.
Conclusions: Circulating EVs may be a useful indicator of steatosis
but this data suggests their values may be confounded by aging.
Moreover as liver EVs decrease with steatosis, it is unlikely that they
contribute to the increased circulating population. Their mechanism
of action in NAFLD is currently being investigated, however it is
unlikely that liver inflammation plays a strong role. Given the EV
profile in TNF-/- mice, perhaps this phenomenon can be explained by
global inflammatory changes.
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FRI-365
Kupffer cell pool is maintained by local proliferation and the
differentiation of bone marrow monocytes into short-lived
monocyte-derived Kupffer cells during non-alcoholic
steatohepatitis and recovery
L. Devisscher1, C.L. Scott2, S. Lefere1, S. Raevens1, E. Bogaerts1,
A. Paridaens1, X. Verhelst1, A. Geerts1, M. Guilliams2,
H. Van Vlierberghe1. 1Gastroenterology and Hepatology, Ghent
University; 2Laboratory of Immunoregulation and Mucosal Immunology,
Department of Biomedical Molecular Biology, VIB Inflammation
Research Center, Ghent University, Ghent, Belgium
E-mail: Lindsey.devisscher@ugent.be
Background and Aims: Kupffer cells (KCs) and liver infiltrating bonemarrow (BM) monocyte-derived macrophages (mo-Mf) have been
denoted as key players in non-alcoholic steatohepatitis (NASH)
pathogenesis. Despite this, accurate discrimination between these
two populations was hampered by the lack of specific markers.
Additionally, KCs were believed to be derived solely from embryonic
progenitors which are maintained by self-renewal, however, it has
recently been demonstrated that BM monocytes can differentiate
into KCs (mo-KCs) when required. Thus, to date, it is also unclear if
mo-KCs are present during NASH. Our aim was to accurately
characterize the dynamic changes and origins of the distinct liver
macrophage subsets in experimental NASH and recovery.
Methods: Immunohistopathology and flow cytometry were used to
determine the level of steatosis, steatohepatitis and recovery in
methionine and choline deficient (MCD) diet fed mice. Flow
cytometric analysis including the specific markers Clec4F and Tim4
and BM chimeras were applied to identify the distinct liver
macrophage subsets and their origins.
Results: Mice fed the MCD diet for 8 weeks gradually developed
severe steatohepatitis while replacement of MCD diet by normal
chow resulted in full recovery after 4 weeks. Ly6CloClec4F−Tim4−
infiltrated mo-Mf were observed from week 2 of MCD feeding,
further increased during MCD feeding and returned to baseline
during recovery. The absolute number of KCs, characterized as
Ly6CloClec4F+Tim4+ cells, did not differ significantly between mice
fed MCD or control diet. However, an increased proportion of Ki-67+
proliferating KCs were observed in mice fed MCD diet compared with
mice fed control diet. In line with this, we observed the development
of a new population of Ly6CloClec4F+Tim4− KCs, previously identified
as mo-KCs. Mo-KCs developed from week 4 on the MCD diet and
remained present during recovery. As lack of Tim4 expression is only
a temporal marker of mo-KCs, with mo-KCs gradually gaining Tim4
expression after differentiation, we used BM chimeras to both
validate the presence of mo-KCs and determine their longevity.
Interestingly, while these cells do develop from monocytes during
MCD feeding and peak during initial recovery, they do not have the
capacity to self-renew as their numbers are reduced by 4 weeks
recovery.
Conclusions: Our findings demonstrate that during NASH pathogenesis and recovery, the KC pool is maintained by proliferation and the
differentiation of short-lived mo-KCs in the MCD diet model.
FRI-366
STK25 is a critical determinant in nonalcoholic steatohepatitis
M. Mahlapuu1, M. Amrutkar1, U. Chursa1, E. Nuñez-Duran1, J. Borén1,
B.R. Johansson1, H.-U. Marschall2, M. Blüher3, E. Cansby1. 1Dept. of
Molecular and Clinical Medicine, University of Gothenburg; 2Dept. of
Molecular and Clinical Medicine, Inst. of Medicine, Göteborg, Sweden;
3
Department of Medicine, University of Leipzig, Leipzig, Germany
E-mail: margit.mahlapuu@gu.se
Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is
the most common chronic liver disease in the Western world, and 10–
20% of NAFLD patients progress to nonalcoholic steatohepatitis
(NASH) with a high risk of developing cirrhosis, liver failure, and
hepatocellular carcinoma. Despite this high medical importance, the

molecular mechanisms controlling hepatic lipid accumulation and
progression from simple liver steatosis to NASH remain poorly
characterized. We recently identified serine/threonine protein kinase
25 (STK25), a member of the sterile 20 (STE20) kinase superfamily, as
a critical regulator of ectopic lipid deposition in the liver, systemic
glucose and insulin homeostasis. In this study, we assessed the role of
STK25 in development and progression of NASH.
Methods: We challenged Stk25 knockout and transgenic mice with
the methionine and cholinedeficient (MCD) diet, which reproduces
the main pathophysiological features of human NASH. Furthermore,
we examined the effect of modifying STK25 expression on hepatocellular damage in IHHs and HepG2 cells incubated with MCD
medium, an in vitro model of NASH. We also examined the expression
of STK25 mRNA in relation to the development of NASH in liver
biopsy material collected from 62 individuals.
Results: We show that depletion of STK25 in knockout mice protects
against MCD-diet-induced NASH as evidenced by repressed liver
steatosis, hepatocellular damage, hepatic inflammation, and fibrosis.
Reciprocally, STK25 overexpression increases the severity of NASH.
Moreover, NASH features were suppressed in STK25-deficient human
hepatocytes cultured in MCD medium, and reciprocally enhanced in
cells overexpressing STK25. Consistent with these nonclinical results,
we found a statistically significant positive correlation between
hepatic STK25 mRNA expression and development of NASH in
humans.

Conclusions: We provide evidence for essential and multiple roles of
STK25 in controlling the pathogenesis of NASH. Future studies to
address the potential therapeutic relevance of pharmacological
STK25 inhibitors as a strategy to prevent/treat NASH in humans are
warranted.

Liver transplantation/surgery: Clinical aspects
FRI-484
Novel PCR-based method to detect fungal colonization of ascites,
bile and duodenal fluid in patients with acute on chronic liver
failure (ACLF) or after orthotope liver transplantation (OLT)
A. Herber1, C. Engelmann1, S. Krohn1, K. Zeller1, N.F. Müller1, S. Petros2,
S. Bercker3, S. Laudi3, A. Hoffmeister4, T. Berg1. 1Section of Hepatology,
Clinic for Gastroenterology and Rheumatology; 2Medical Intensive Care
Unit; 3Department of Anesthesia and Intensive Care; 4Section of
Endoscopy, Clinic for Gastroenterology and Rheumatology, University
Clinic Leipzig, Leipzig, Germany
E-mail: adam.herber@medizin.uni-leipzig.de
Background and Aims: Immune dysfunction due to ACLF and
immunosuppressive therapy after OLT contributes to fungal colonization and can lead to invasive fungal infections that are predominantly caused by candida species. To enable rapid fungal pathogen
detection we applied a 18S rRNA-gene based PCR for the analysis of
ascites, duodenal and bile fluid.
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Methods: Ascites samples (n = 65), duodenal (n = 16) and bile fluids
(n = 34) as well as corresponding blood samples (n = 100) were
collected from patients with ACLF (n = 67) or after OLT (n = 33). In
patients after OLT bile fluid was collected either during endoscopic
retrograde cholangiography (ERC, n = 13, median post-OLT-time = 767
(221–4,401) days) or directly from biliary drainage (T-tube, n = 20,
median post-OLT-time = 3 (1–87) days). Patients with ACLF predominantly presented with ACLF grad 1 (54.4%) and a median ACLF score
of 9.5 (7–17). All samples were analyzed by standard microbiological
culture and screened for fungal DNA by qPCR using universal fungal
primers binding within the 18S rRNA gene and candida specific
hybridization probes.
Results: In duodenal samples fungal DNA was detected in 9/9 (100%)
patients with ACLF and in 6/7 (85.7%) patients after OLT compared to
8/9 (88.9%) and 6/7 (85.7%) positive samples using cultural methods.
Bile of OLT patients was PCR-positive in 10/33 (30.3%; ERC 8/13,
T-tube 2/20) compared to 7/33 (21.2%; ERC 6/13, T-tube 1/20) of
cultural positive samples. Ascites samples were positive in 0/65 by
using molecular and in 2/65 (3.1%) by using cultural methods. Neither
PCR-based nor culture method could detect fungal pathogens in
blood samples.
Candida albicans was the predominant species detected in 11/14
(78.6%) duodenal samples, in 6/7 (78.6%) bile samples and 1/2 (50%)
ascites samples, followed by C. glabrata, C. krusei, C. kefyr,
C. parapsilosis and Saccharomyces cerevisiae.
Conclusions: We could show that our molecular based method is
applicable to rapidly detect fungal pathogens in various body
specimens with high sensitivity. Whereas the duodenal fluid is
frequently colonized, are blood and ascites samples even in these
high risk cohorts free of fungal pathogens and fungal DNA. Whether
intestinal translocation can lead to invasive fungal infections need to
be addressed by further studies. Importantly, fungal pathogen
detection in bile fluid was, regardless of the method used, dependent
on the route of collection. This questions the impact of artificial
bile colonization with duodenal pathogens during endoscopic
approaches.
FRI-485
Model for end stage liver disease score dynamics in NASH patients
awaiting liver transplantation and waitlist outcomes
A. Mannalithara1, J.L. Chan2, D. Hagerty2, W.R. Kim1. 1Division of
Gastroenterology and Hepatology, Stanford University, Stanford;
2
Conatus Pharmaceuticals Inc., San Diego, United States
E-mail: wrkim@stanford.edu
Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
including non-alcoholic steatohepatitis (NASH) has become a leading
indication of liver transplantation (LT) in the US. The model for end
stage liver disease (MELD) has been shown to predict survival of
patients with decompensated cirrhosis (DC). The aim of this analysis
was to compare the impact of changes in MELD score on survival of
NASH DC patients at different initial MELD strata.
Methods: The data used in this analysis were obtained from Organ
Procurement and Transplantation Network. From the data set, we
extracted adult (18 years or older) liver transplant candidates waiting
for liver transplantation on or after 1 January 2010. Patients with
NASH were identified by the diagnostic code. The effect of change in
MELD score over 12 weeks on subsequent transplant-free survival
over 2 years was assessed by the multivariable proportional hazards
regression analysis.
Results: There were 35,114 eligible waitlist registrants including
22,368 men and 12,746 women, of whom 4,258 had a diagnosis of
NASH. The majority (36%, n = 1,534) of patients had MELD < 15, 1,455
had MELD between 15 and 20 and 1,269 had MELD of 21 or higher. In
the Table, the incidence of LT or mortality among NASH patients
increased according to the initial MELD score, regardless of their
subsequent MELD dynamic. Moreover, for each initial MELD strata,
those who experienced a decrease by 2 or more points over 12 weeks
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had lower incidence of death or LT compared to patients whose MELD
had no change, whereas those with a rising MELD score, had
progressively higher incidence according to the degree of increase.
NASH patients who had an initial MELD of 10–14, which then
decreased by 2 or more points had a significantly lower risk of
transplant or death with incidence rate ratio of 0.60 ( p = 0.02). This
effect was consistent for other initial MELD strata: the incidence rate
ratio was 0.56 for MELD of 15–20 and for MELD of 21–25 (both
p < 0.01).
Table:
Patients with NASH cirrhosis

Initial MELD score

Change in MELD score

10–14

15–20

21–25

Decrease by ≥ 2
No change (±1)
Increase by 2–5
Increase by 6–10
Increase by 11+

18.2
30.4
48.0
162.1
347.1

35.3
62.6
137.5
304.6
2256.1

86.6
155.2
381.0
534.8
2244.9

Incidence expressed by death or transplant per 100 people per year.

Conclusions: Reduction of MELD score by 2 or more points over 12
weeks decreases the risk of transplant or death - by approximately
40% compared to those whose MELD remains stable. Whether
pharmaceutical intervention purported to reduce MELD will have
the same benefit remains to be studied.
FRI-486
Model for end stage liver disease score dynamics in patients
awaiting liver transplantation and waitlist outcomes
A. Mannalithara1, J.L. Chan2, D. Hagerty2, W.R. Kim1. 1Division of
Gastroenterology and Hepatology, Stanford University, Stanford;
2
Conatus Pharmaceuticals Inc., San Diego, United States
E-mail: wrkim@stanford.edu
Background and Aims: Recent advances in hepatology therapeutics
hold promises that the prognosis of patients with decompensated
cirrhosis (DC) can be fundamentally altered. The model for end stage
liver disease (MELD) has been shown to predict survival of patients
with DC. The aim of this analysis was to correlate changes in MELD
score with subsequent transplant-free survival in patients with DC
awaiting liver transplantation (LT).
Methods: The data used in this analysis were obtained from Organ
Procurement and Transplantation Network. From the data set, we
extracted adult (18 years or older) liver transplant candidates waiting
for liver transplantation on or after 1 January 2010. Retransplant,
multiorgan, status 1, or those receiving exception points were
excluded. Four groups of patients were analyzed including hepatitis
C (HCV), non-alcoholic steatohepatitis (NASH), alcoholic liver disease
(ALD) and cryptogenic cirrhosis. The effect of change in MELD score
over 12 weeks on subsequent transplant-free survival after 2 years
was assessed by the multivariable proportional hazards regression
analysis.
Results: There were 35,114 eligible waitlist registrants including
22,368 men and 12,746 women. The majority (41%, n = 14,431) of
patients had MELD <15, 9,981 had MELD between 15 and 20 and
10,702 MELD of 21 or higher. HCV was the most common diagnosis
(33.6%, n = 11,804), followed by ALD (20%, n = 7,013), NASH (12.1%, n =
4,258) and cryptogenic (5.8%, n = 2,045). In the Table, among patients
whose initial MELD was 10–14, those who experienced a decrease by
2 or more points over 12 weeks had lower incidence of death or LT
compared to patients whose MELD had no change, whereas those
with a rising MELD score had progressively higher incidence
according to the degree of increase. Patients whose MELD decreased
by 2 or more had a significantly lower risk of transplant or death with
similar findings across different cirrhosis etiologies: incidence rate
ratios of 0.60 among HCV and NASH patients (both p < 0.02), 0.75 for
ALD ( p = 0.16), and 0.62 for cryptogenic patients ( p = 0.12).
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Table:
Patients with initial
MELD 10-14
Change in MELD score

HCV

NASH

ALD

Cryptogenic

Decrease by ≥2
No change (±1)
Increase by 2–5
Increase by 6–10
Increase by 11+

16.3
27.3
44.3
97.0
238.7

18.2
30.4
48.0
162.1
347.1

11.2
14.9
32.2
60.7
291.3

16.9
27.4
38.1
43.3
714.3

Diagnosis

Incidence expressed by death or transplant per 100 people per year.

Conclusions: Dynamic assessment of MELD score provides additional prognostic information. Patients whose MELD decreases over
12 weeks have a lower risk of death or LT over 2 year time frame
compared to those whose MELD remains stable or increases.
FRI-487
External validation of the HCC-MELD score for patients with
hepatocellular carcinoma waiting for liver transplantation
A. Vitale1, A.C. Frigo2, P. Burra1, P. Angeli3, U. Cillo1. 1Dipartimento
Scienze Chirurgiche e Oncologiche, Azienda Università di Padova;
2
Biostatistic Unit; 3Clinica Medica V, University of Padua, Padova, Italy
E-mail: Alessandro.vitale.10@gmail.com
Background and Aims: We recently described a method for
calibrating HCC and non-HCC patients according to 5-year survival
benefit, and propose that this method has the potential, if externally
validated, to restore equity to the organ allocation system. The aim of
this study is to externally validate this method in a large cohort of US
patients.
Methods: We modelled the post-transplantation survival of adult,
first-time liver transplant recipients with HCC (n. 9,135) or without
(n. 25,890) from 2002 through 2013 using Cox proportional hazards
regression. We modelled waitlist survival of patients listed for
transplantation with HCC (n. 15,605) or without (n. 85,229) using
competing risks analysis. MELD-related hazard ratios obtained using
these models were included in a Monte Carlo simulation and used to
calculate 5-year survival benefit estimations (i.e. the difference
between post-transplantation and waitlist life expectancy) in HCC
and non-HCC populations.
Results: The 5-year survival benefit increased with actual MELD score
for patients with and without HCC, ranging from just a few months in
patients with low MELD scores (ie, 6–8) to more than 48 months in
patients with the highest MELD scores (ie, 36–40). As in the Italian
study, the survival benefit of patients with HCC was higher than that
of patients without HCC who had the same actual MELD score,
irrespective of tumor burden or serum level of a-fetoprotein. Median
5 year transplant benefit was 10.30 months (5.72–45.09) for the nonHCC patients, and 28.54 months (10.66–44.88) for the HCC patients
( p < 0.001). Using our previously published method, we obtained the
equation “HCC-MELD Us” = 1.51 *MELD – logAFP + 2.8 calculating a
numerical score for HCC patients, whereby their transplant benefit is
equal to that of non-HCC patients with the same numerical value for
MELD.

Conclusions: Our proposed method for calibrating HCC and non-HCC
patients according to survival benefit was validated in a large US
population. On these bases, we think that this method has the
potential to restore equity to the organ allocation system.
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Sofosbuvir based therapy for recurrent hepatitis C post liver
transplantation: an Egyptian experience
A. Yosry1, M.I. Mehrez2, N. Zayed1, W. Elakel1, M.T. Kaddah1,
E.M. Hasan1, A.O. Abdelaziz1, G. Esmat1, M.A. EL-Serafy1, W. Doss1.
1
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Background and Aims: Direct acting antiviral (DAAs) has offered
treatment of HCV recurrence post liver transplantation (LT) with an
all-oral regimen for short duration, excellent safety profile and high
SVR rates. The aim of this study was to evaluate the efficacy and safety
of Sofosbuvir (SOF)-based DAA regimen in a real world setting among
a cohort of patients with recurrent HCV post LT.
Methods: Patients with HCV recurrence post living donor LT (LDLT)
were recruited from National Committee of Control of Viral Hepatitis,
MOHP, Egypt from November 2014 to December 2015. They were
scheduled to receive SOF-based DAA therapy. Safety profile, tolerability and sustained virological response 12 weeks after therapy
completion (SVR12) were evaluated.
Results: A total of 157 patients with recurrent HCV infection (141
males, mean age 56.1 ± 7.9 years, 37% interferon-experienced, 30%
advanced fibrosis; METAVIR ≥F3) were treated with either SOF
400 mg plus ribavirin (RBV) for 24 weeks (n = 119) or SOF 400 mg plus
simeprevir (SIM) 150 mg daily for 12 weeks (n = 38). Mean duration
from LT to treatment was 4.5 years. Calcineurin inhibitors were given
in 138 patients. Pre-treatment biliary complications, mild acute
cellular rejection (ACR) and portal vein thrombosis were present in
21.7%, 11.5% and 1.3% of patients respectively. Overall SVR12 was
achieved in 87.3% (on an-intention to treat analysis); 94.7% in SOF +
SIM and 84.9% in SOF + RBV regimen with no significance difference
p = 0.11. History of prior IFN-based therapy, serum alpha-fetoprotein
and albumin were significantly related to SVR12, p < 0.05. Advanced
fibrosis (METAVIR ≥ F3) was significantly associated with decrease in
SVR12 (80.9%) p < 0.03, while shorter duration between LT and start of
treatment (<4.3 years) demonstrated significant increase in SVR12
(90.4%) p < 0.01. During treatment with SOF + RBV, all patients had
mild-moderate anemia with subsequent RBV dose reduction and
erythropoietin administration in 4 patients only, while 50% of SIM +
SOF regimen had mild hyperbilirubinemia ≤3 mg/dL. Two deaths
occurred; were unlikely related to HCV therapy with no serious
adverse events.
Conclusions: SOF-based antiviral therapy; SOF + SIM or SOF + RBV for
12 and 24 weeks respectively was effective with high SVR12 rates
with no treatment-limiting serious adverse effects in a difficult to
treat unique population; recurrent HCV post LT.
FRI-489
The impact of multidisciplinary support to alcohol misusers at
risk of alcohol relapse after liver transplantation
B. Lattanzi1, R. Ledda1, V. Di Gregorio1, A.M. Galli1, G. Mennini1,
D. D′Ambrosio1, M. Rossi1, S.G. Corradini1, M.L. Attilia1, M. Merli1.
1
Departement of Clinical Medicine, Sapienza University of Rome, Roma,
Italy
E-mail: lattanzi.b@gmail.com
Background and Aims: Alcoholic liver disease (ALD) is one of the
main indications for liver transplantation (LT) reaching about 30% in
Europe and in the USA. According to the literature 20% > 50% of
patients experience alcohol relapse in the first 5 years after LT. With
this in mind, a program of multidisciplinary support to alcohol
misusers (MSAM) was developed by Our Unit starting from 2004 to
assist patients undergoing LT for ALD. This study aims at analyzing the
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relapse rate in the group of patients prospectively enrolled for MSAM
and compare with a control group transplanted from 2000 to 2003,
with no access to MSAM. We also analyzed the risk factors for alcohol
relapse and survival.
Methods: All patients with ALD transplanted from 2004 to 2013 at
our University hospital were considered for the study. All patients
underwent MSAM before and after LT. Patients with a follow-up
shorter than 6 months were excluded from the analysis. Patients
transplanted for ALD before from 2000 to 2004, with no access to
MSAM, were considered as control group. For each patient the most
important demographic, psychosocial and clinical characteristics
known to be associated with alcohol relapse were registered.
Results: A total of 69 patients underwent MSAM. Of these, 8.7%
presented alcohol relapse. Relapse risk factors were female gender
( p = 0.004), a history of alcohol withdrawal syndrome ( p = 0.01),
short follow-up before LT ( p = 0.004), few sessions in the alcohol unit
( p = 0.003) and short abstinence time before LT ( p = 0.0007). The
MSAM group presented a significantly lower alcohol relapse rate than
the control group (8.7% vs. 27.7%; p = 0.02) despite similar demographic, clinical and psychological characteristics. The 5-year survival
rate was higher than that of the historical group ( p = 0.008).
Conclusions: This study shows that the MSAM program contributes
to alcohol relapse prevention after LT in patients transplanted for ALD
and improves 5 years survival in patients transplanted for ALD.
FRI-490
A tele-health based technology can effectively triage liver
transplant evaluations and minimize futile invasive testing in an
integrated health deliver system
R. Konjeti1, J. Bajaj2, D. Heuman2, H. Gilles2, M. Fuchs2, B. John1,2.
1
Virginia Commonwealth University; 2McGuire VA Medical Center/VCU,
Richmond, United States
E-mail: binu.john@gmail.com
Background and Aims: Liver transplant evaluation is a process that
involves extensive pre-operative testing to assess eligibility for
transplantation. We investigated whether a telehealth technology
based triage by the transplant center is effective in reducing futile
testing in patients who are referred for liver transplantation.
Methods: The Veterans Affairs health system is the largest integrated
health system in the United States and liver transplantation is
integrated centrally and offered at six VA medical centers. The
McGuire VA medical center liver transplant program receives
referrals from the eastern sea-board of the United States and has a
stable physician referral pool.
The Specialty Care Access Network-Extension of Community
Healthcare Outcomes (SCAN-ECHO) program initiative was designed
to transfer subspecialty hepatology and liver transplant knowledge to
gastroenterologists and non-transplant hepatologists through casebased distance learning combined with real-time consultation.
Through this program, specialists from non-transplant VA medical
centers are able to present potential patients to the transplant center
for an initial triage without completing a full evaluation. We compare
the transplant evaluation outcomes between referrals who were
triaged through this system with the ones that were not.
Results: A total of 190 Patients were referred for transplantation
between 2012 and 09/2016, of which, 91 (47.8%) were initially
presented through the SCAN-ECHO program. Patients who had been
triaged through the SCAN-ECHO program were less likely to be
rejected for transplantation at the time of initial (0% versus 41%, p =
<0.0001) as well as final evaluation (23.1 vs. 55%, p < 0.0001).

Initial Rejection (%)
Final Rejection (%)
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Scan echo
group

Non scan
echo group

P value

0
23

41
55

P < 0.0001
P < 0.0001

Conclusions: A tele-health based program designed to transfer
subspecialty hepatology and liver transplant knowledge to nontransplant gastroenterologists and hepatologists was highly effective
in identifying non-candidates for transplantation without the need
for additional testing. This helped to minimize futile testing, costs and
effort, and avoid unrealistic expectations among patients being
considered for liver transplantation.
FRI-491
Prospective comparison of coefficient attenuation parameter and
ultrasound for grading graft steatosis in a large real-life cohort of
liver-transplant patients
C. Stern1, C. Francoz1, A. Payance1, P.E. Rautou1, M. Ronot2, V. Paradis3,
P. Bedossa3, F. Durand1, V. Vilgrain2, L. Castera1. 1Hepatology
Department; 2Radiology Department; 3Pathology Department, Hopital
Beaujon, Clichy, France
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Background and Aims: The controlled attenuation parameter (CAP),
a novel non-invasive technique using transient elastography, has
shown good accuracy for detecting and grading steatosis in patients
with chronic viral hepatitis or NAFLD. However, the accuracy of CAP
for grading graft steatosis after liver transplantation (LT) is unknown.
The aim of this prospective study was to compare the diagnostic
performance of CAP and liver ultrasonography (US) in LT patients,
taking liver biopsy (LB) as reference.
Methods: 102 consecutive LT patients undergoing LB, either
systematically at 1-year post-LT or because of liver tests abnormalities, were enrolled from January 2014 to May 2016 at our institution.
CAP and US measurements were performed the day of LB. Steatosis
was graded on LB as: no/minimal steatosis (S0: <10%), mild steatosis
(S1: 10–33%), moderate steatosis (S2: 34–66%) and severe steatosis
(S3: >66%). Steatosis was graded semi-quantitatively on US, by an
expert radiologist, as: absent, mild, moderate and severe. Accuracies
of CAP and US for grading S ≥ 1 and S ≥ 2 were evaluated by
calculating sensitivity (Se), specificity (Sp), positive (PPV) and
negative (NPV) predictive values, as well as the percentage of
correctly classified patients.
Results: A total of 91 patients were analyzed (3 were excluded due to
LB < 10 mm and 8 of the remaining 99 (8%) because of CAP failure).
Baseline characteristics were: mean age 53 ± 1 yrs; male 73%; mean
BMI 24.6 ± 0.6 kg/m2; LB median size 20 mm. Steatosis grades and
fibrosis stages on LB were: S0 76%, S119%, S2 2%, S3 3%; and F0 65%, F1
24%, F2 6%, F3 5%. Median CAP was 220 dB/m (range 100–376).
Steatosis was detected on US in 31% of patients (9% classified as S ≥ 2).
Comparisons of performance of US and CAP for grading S ≥ 1 and S ≥
2 are shown in the Table. Overall, 73% of patients were correctly
classified with US vs. 53% with CAP for S ≥ 1 ( p = 0.005), whereas 90%
of patients were correctly classified with US vs. 83% with CAP for S ≥ 2
( p = NS). Combining US and CAP did not increase diagnostic
performance.
Table: Comparison of performance of US and CAP for grading S ≥ 1
and S ≥ 2
Peformances

Se (%)

S0 vs. S1-3
59
US
51
CAP (>220 dB/m)
S0-1 vs. S2-3
40
US
100
CAP (>257 dB/m)

Sp (%)

PPV (%)

NPV (%)

Well classified
(%)

78
51

46
28

86
80

73
53

93
81

25
24

96
100

90
83

Conclusions: In this large cohort of liver-transplant patients, CAP and
liver US have acceptable diagnostic performance, better at ruling out
than ruling in graft steatosis. US in expert hands performed better
than CAP for detecting any grade of steatosis.
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Cardiovascular risk and coronary artery calcium score after liver
transplantation: study at fouth year
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E. Abdala5, F.G. Soriano4, F.J. Carrilho1, A.Q. Farias1, L. Augusto,
C. D′albuquerque5. 1Gastroenterology (LIM-07), University of São Paulo
School of Medicine, São Paulo; 2Division of Gastroenterology, Hospital de
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Background and Aims: Cardiovascular disease (CVD) is a common
complication following liver transplantation (LT). The coronary artery
calcium score (CACS) is considered the most sensitive tool to assess
cardiovascular risk (CVR) in the general population, but has not been
evaluated in the setting of liver transplantation.
Methods: From July 2009 to June 2010, 126 patients underwent liver
transplantation in our center. Of these, 44 patients were eligible to
participate in the first phase of the study (after one year), and 36
subjects completed the second phase, in the fourth year after
transplantation. In both phases were evaluated: anthropometric
data, MS and comorbidities, biochemical tests, Framingham risk
score (FRS) and serum biomarker atherosclerosis. At the end of
follow-up, a coronary CT scan was performed to obtain CACS.
Results: 24 (66.7%) was male subjects, 50% white, mean age 53.8
years and body mass index (BMI) of 27.1 kg/m2 at the final evaluation.
The prevalence of hypertension, dyslipidemia and metabolic syndrome increased over time, from 41.7% to 66.7% ( p = 0.064), 33.3% to
58.3% ( p = 0.049) and 25% to 50% ( p = 0.049), respectively. The
median FRS increased from 7.5% to 21% ( p = 0.022), demonstrating a
significant increase in CVR, changing the stratification from low to high
risk. Regarding CACS, 25% of patients had moderate to severe coronary
artery calcification. Patients who had MS also showed higher CACS
values than the others (p = 0.018). After 4 years of transplantation, five
individuals (13.9%) had already had at least one cardiovascular event.
We also observed a significant correlation between cardiovascular
events (CVE) and age, blood glucose, glycosylated hemoglobin and
triglycerides in the fourth year. When we compare the levels of
atherosclerosis biomarkers, we observed a significant increase in all of
them, the first in the fourth year (p < 0.001).
Conclusions: Cardiovascular risk and MS significantly increase from
first to fourth year after liver transplantation, which is known to have
an impact on long-term survival of transplant patients. CACS has
proved to be useful in the evaluation of transplant patients, and is
probably able to complement and improve the risk stratification, and
thus assist in the prevention of cardiovascular events in the future.
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Auxiliary liver transplantation for acute liver failure: a model of
competition between regeneration and apoptosis
C. Hollande1, M. Cesaretti2, O. Roux3, S. Dokmak2, F. Dondero2,
E. Weiss4, O. Soubrane2, F. Durand3, C. Francoz3. 1Inserm1223/Institut
Pasteur, Paris; 2Liver Transplantation and Hepatobiliopancreatic
Surgery; 3Hepatology; 4Anesthesiology and Intensive Care, Hôpital
Beaujon, université Paris 7, Clichy, France
E-mail: clemence.hollande@pasteur.fr
Background and Aims: Liver transplantation (LT) is a life-saving
option in patients with acute liver failure (ALF) but with the need for
lifelong immunosuppression (IS). Auxiliary liver transplantation (AxLT)
is an interesting alternative where a part of the native liver is preserved
offering a possibility of delayed regeneration and discontinuation of IS.
Few data are available on the results of AxLT and there is no consensus
on whether the allograft should be surgically removed when
regeneration is achieved. The aim of this study was to report a series
of patients with AxLT without surgical removal of the allograft.

Methods: All patients with AxLT for ALF from 1997 to 2016 at our
institution were studied. Criteria for AxLT rather than whole LT were
(i) age <60 y, (ii) hyperacute or acute presentation and (iii) availability
of a non-extended criteria donor. During this period, liver graft and
native liver were monitored after AxLT using CT scan with calculation
of volume, serial radionuclide imaging and biopsy when needed. In
patients with evidence of regeneration we adopted a policy
consisting in slow tapering of IS to induce progressive rejection of
the allograft undergoing atrophy thus promoting further regeneration of the native liver.
Results: During the study period, 211 patients had LT for ALF among
whom 37 (17%) had AxLT. AxLT patients were 13 males and 24
females. Mean age was 30 ± 10 yeas (range 15–58). Causes of ALF were
paracetamol overdose in 14, HBV in 9; HAV in 6 and others in 8. Mean
donor age was 44 ± 17 y. Eight and 28 patients received a whole graft
and a right lobe, respectively. The native left lobe was preserved in all
patients. Mean graft to body weight ratio was 1.8 ± 0.4%. Three-year
survival was 76%. Three patients had emergency retransplantation
due to primary non-function. Among the 25 patients who survived
without retransplantation, 20 (80%) are free of IS with complete
regeneration of the native liver, 2 did not have effective regeneration
and are still receiving IS and the remaining 3 are currently weaning
from IS.
Conclusions: AxLT is only feasible in selected patients with ALF. In
these patients, survival is similar to that of patients receiving whole
organ transplantation. Regeneration of the remnant part of the native
liver occurs in the majority allowing to stop definitely IS. Slow tapering
of IS before complete discontinuation is associated with progressive
atrophy of the allograft without the need for surgical removal.
FRI-494
Preoperative intra-platelet serotonin levels are associated with
early disease recurrence after liver resection in humans
D. Pereyra1, R. Padickakudy1, S. Haegele1, F. Offensperger1,
L. Oehlberger2, C. Schwarz1, A. Assinger3, C. Brostjan1,3,
T. Gruenberger2, P. Starlinger1. 1Surgical Department, Medical
University of Vienna; 2Surgical Department, Rudolfstiftung Hospital;
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Background and Aims: Modifying intra-platelet (IP) 5-HT levels to
promote liver regeneration has been suggested as potential therapeutic approach for patients in risk for postoperative liver dysfunction (LD). However, besides its central role during liver regeneration,
5-HT has been found to act as a mitogenic factor in several neoplastic
entities. Accordingly, we aimed to evaluate if IP 5-HT levels were
associated with oncological outcome of patients undergoing liver
resection.
Methods: 65 patients undergoing liver resection for primary and
secondary liver tumors were prospectively included in this study.
Optimized plasma and serum preparation were used to determine IP
5-HT levels. Patients were followed up for postoperative LD,
morbidity, overall and disease free survival.
Results: Patients suffering from postoperative morbidity, severe
morbidity or LD had significantly reduced IP 5-HT levels prior to the
operation (P = 0.011, P = 0.039, P = 0.037). In clear contrast, we found
increased preoperative IP 5-HT levels in patients with disease
recurrence at 6 and 12 months after liver resection (P = 0.010,
P = 0.010). Furthermore, preoperative IP 5-HT specifically predicted
disease recurrence at 6 and 12 months (AUC: 0.812; p = 0.013, AUC:
0.748, P = 0.010). Patients with specifically high IP 5-HT levels
(>134 ng/ml) suffered from an increased incidence of postoperative
disease recurrence at 6 and 12 months (P = 0.005, P = 0.001) but a
reduction in morbidity and severe morbidity (P = 0.025, P = 0.028).
Ultimately, both, postoperative early disease recurrence and morbidity, translated into worse overall survival.
Conclusions: Here we present the fist in human data, showing that IP
5-HT levels are associated with early disease recurrence after liver
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resection. Due to a deceptively small therapeutic window for the
therapeutic modification of IP 5-HT to promote liver regeneration, a
pharmacological alternation might lead to adverse effects on the
oncological outcome. Therefore, a careful definition of indications
and timing will be needed to promote liver regeneration without
inducing deleterious effects.
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The current state of liver transplantation in Canada
E.M. Yoshida1, S.L. Thiele2, A. Mason3, K. Peltekian4, P. Wong5,
M. Hux2, A. Fischer2, R. Borrelli6. 1Division of Gastroenterology,
University of British Columbia, Vancouver; 2Health Access & Outcomes,
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Background and Aims: Liver transplantation is the second most
common transplant procedure in Canada, and is associated with
significant economic and quality of life burden. New therapies with
high cure rates for Hepatitis C, the leading cause of liver transplants,
are anticipated to alter wait list dynamics. To characterize this
change, our study evaluated the predominant diagnoses for liver
transplantation in Canada.
Methods: After data cleaning, 1,800 Canadian Organ Replacement
Register liver transplant records from 2010 to 2015 were analyzed.
We identified the ten most common diagnoses for liver transplant
and evaluated median wait-time and survival using the Kaplan-Meier
method.
Results: The ten most common diagnoses were hepatitis C (318, 19%),
alcoholic cirrhosis (210, 12%), hepatocellular carcinoma (185, 11%),
primary sclerosing cholangitis (161, 9%), non-alcoholic steatohepatitis (140, 8%), hepatic tumour (94, 6%), primary biliary cholangitis (92,
5%), primary biliary atresia (74, 4%), fibrolamellar hepatoma (61, 4%),
and hepatitis B (58, 3%). The median annual growth rate across the
group was low (1.8%), although we observed increases for hepatocellular carcinoma (45.5%) and non-alcoholic steatohepatitis (13.6%),
and decreases for hepatic tumour (−36.4%) and hepatitis B (−33.3%).
Fewer females than males were observed for all diagnoses (range of
15–36% female), except primary biliary atresia (55%), and primary
biliary cholangitis (76%) which was the most common cause of liver
transplantation in females. On average, wait-time for transplant was
6.3 months (95% CI 6.2–6.4), and 3-year survival was 85.8% (95% CI
83.7–87.9%). Transplant wait-time was the longest for primary
sclerosing cholangitis (8.9 months, 95% CI 6.3–11.5), and shortest
for primary biliary atresia patients (3.3 months, 95% CI 1.3–5.3).
Patients diagnosed with non-alcoholic steatohepatits had the highest
3-year survival rate (88.7%, 95% CI 83.2–94.6%), while patients
diagnosed with hepatocellular carcinoma had the lowest 3-year
survival rate (79.7%, 95% CI 71.1–89.5%).
Conclusions: Our assessment of current reasons for transplant, waittime and 3-year survival can serve as a baseline for future changes
anticipated by broad use of hepatitis C treatments. During the period
2010–2015, the five most common reasons for liver transplant were
Hepatitis C, alcoholic cirrhosis, hepatocellular carcinoma, primary
sclerosing cholangitis, and non-alcoholic steatohepatits.
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Impact of sustained virologic response on liver fibrosis in
recurrent hepatitis C after liver transplantation
E. Mauro1, G. Crespo1, M.C. Londoño1, A. Diaz2, P. Ruiz1, C. Montironi2,
J. Lombardo1, L. Sastre1, J. Aguirre1, J. Colmenero1, X. Forns1,
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Barcelona, Spain
E-mail: emauroe@yahoo.com.ar
Background and Aims: Sustained virological response (SVR)
improves survival in post-liver transplant (LT) recurrent hepatitis
S440

C. However, the real impact of SVR in fibrosis regression is unknown.
We aimed to describe the degree of fibrosis regression with SVR and
its associated factors in a large cohort of LT recipients.
Methods: All LT recipients who underwent antiviral therapy between
2001 and 2015 and achieved SVR were included. A liver biopsy (with
or without HVPG and LSM) was performed before treatment. One
year after SVR, liver biopsy (if at least F1 before treatment), HVPG (if at
least HVPG ≥ 6 mmHg before treatment) and LSM were repeated.
Fibrosis regression was defined as a decrease ≥1 stage in the METAVIR
score one year after treatment.
Results: One-hundred-and-eight patients were included. Before
treatment, significant fibrosis, cirrhosis and fibrosing cholestatic
hepatitis (FCH) were present in 74%, 25% and 11%, while one year after
SVR, respective categories included 53%, 14% and 0%; with 71% of the
cohort presenting fibrosis regression. Fifty-six percent of recipients
with cirrhosis presented regression, compared with 70–80% in the
rest of stages ( p = 0.036). The median histological reduction was 1
(0–2) METAVIR stage. Sixty-eight percent of the cohort presented
elastography response, 77% of which also presented histological
regression ( p = 0.035). The median percentage of reduction in patients
with histological regression was 47% (30–62%). Sixty-seven percent of
patients presented haemodynamic response, 74% of which also
presented histological regression ( p = 0.54). The median percentage
of reduction of HVPG in patients with histological regression was 40%
(17–57%). On univariate analysis, factors associated with fibrosis
regression were pre-treatment HVPG and elastography, time between
LT and treatment, decompensations before treatment and elastography reduction during treatment. Independent factors were elastography response (OR 4.98, CI 95% 1.61–15.38, p = 0.005) and pretreatment elastography (OR 0.96, CI 95% 0.92–0.99, p = 0.026). When
HVPG was included, the only significant predictor was HVPG <
12 mmHg before antiviral treatment (OR: 8.5, CI 95%: 2.04–35.38,
p = 0.003).
Conclusions: Effective antiviral therapy after LT seems to be
accompanied with a regression in the METAVIR score one year after
SVR. Pre-treatment assessment with elastography or HVPG, as well as
elastography response permit an accurate identification of patients
who present fibrosis regression.
FRI-497
Leaky gut does not affect the risk of infectious complications and
survival in liver transplant recipients: comparison with cirrhotic
patients and healthy individuals
F.R. Ponziani1, V. Valenza1, M. Lorusso1, M.E. Carvelli1, R. Paone1,
M. Siciliano1, A.W. Avolio1, A. Grieco1, S. Agnes1, A. Gasbarrini1,
M. Pompili1, G. Sganga1 and TheGULIVER Group. 1Agostino Gemelli
Hospital – Catholic University of the Sacred Heart, Rome, Italy
E-mail: francesca.ponziani@yahoo.it
Background and Aims: Increased intestinal permeability (IP) is
common in patients with cirrhosis. Leaky gut is associated with the
development of systemic inflammation, which is the main cause of
complications in patients with liver cirrhosis. After liver transplant
(LT) IP is supposed to become normal, but data about this topic are
scarce.
The aim of this study was to compare IP of LT recipients to that of
patients with liver cirrhosis and that of healthy individuals, and to
investigate if it could affect the incidence of infectious complications
and patients’ survival.
Methods: Non-cirrhotic LT recipients, age-matched liver cirrhotic
patients and healthy controls underwent (51) Cr-EDTA test for the
quantification of IP.
Subjects affected by gastrointestinal or systemic diseases potentially
altering IP and those with active alcohol consumption were excluded
from the study. Non-parametric statistics and survival analysis
methods were adopted to interpret data.
Results: 35 non-cirrhotic LT recipients, 35 liver cirrhotic patients
(CHILD: A = 13/B = 11/C = 11) and 35 healthy controls were enrolled in
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the study. 13 patients were enrolled within 3 months, 10 within 1 year
and 12 more than 1 year from LT (median time from LT: 6.6 (0.3–127)
months). IP of LT recipients appeared similar to that of cirrhotic
patients, both higher than healthy subjects (median (51)Cr-EDTA
excretion: 4.95% (1.39–11.6) LT recipients vs. 3.69% (1.78–14.83)
cirrhotic patients vs. 2.02% controls; overall comparison p = <0.0001;
LT recipients vs. cirrhotic patients p = 0.445; LT vs. controls p =
<0.0001; Figure 1). Although IP increased during time, the median
values obtained at ≤3 months, 3–12 months, and ≥12 months after LT
did not differ significantly ( p = 0.550).
No association between laboratory parameters, immunosuppressive
medications (type/level) and IP was found. However, IP was
significantly correlated with the etiology of the previous liver
disease (higher in case of non-viral etiology; p = 0.018). Body mass
index (BMI) did not affect IP values.
During a median follow-up of 72.2 months (95% CI 60.7–77.3), 5 LT
recipients developed infectious complications and 10 died. No
correlation was found between infections, mortality and IP values.

1.000 IU/week). Thereafter, the titer of HBsAb was monitored
regularly and if the titer was higher than the target levels at 2
successive occasions, a dose reduction was instituted. In patients at
lower risk of recurrence ( pts with undetectable HBV before LT, pts
with ALF and Delta hepatitis co-infected pts), the targeted titer was
≥100 IU/l and in the other pts ≥200 IU/l. The tolerance of the patients
was assessed by a specific questionnaire.
Results: 44 patients were included. One patient preferred to revert
back again to IV HBIG, while the others (n = 43) preferred SC HBIG.
The pts did not report side effects and the compliance was 100%. The
mean time after LT was 9 ± 6 years. Mean follow up time was 2 years ±
7 months. None of the patients had a relapse of HBsAg or HBV DNA.
The mean HBsAb titer before the study was 332 ± 173 IU/l. The last
mean HBsAb titer was 253 ± 121 IU/l in the low risk group (n = 14) and
281 ± 91 IU/l in the high risk group (n = 21). In 76% pts (n = 33) doses
reductions were possible. The dose at the start was reduced from
118.000 IU/month to 86.135 IU/month and the median frequency of
injections reduced from 1/w to 1/2w (range 2/w–3/w).
Conclusions: We demonstrated that personalized SC HBIG in monotherapy has a 100% success rate in the long-term prevention of HBsAg
and HBV DNA reappearance even with low target levels of HBsAb.
The SC administration was preferred by the majority of the patients.
Doses adaptation based on pre LT risk factors for HBV recurrence,
resulted in the vast majority in reduction of doses and/or prolongation of interval. This strategy together with the self-administration and
the no use of NAs induced a significant reduction of cost.
FRI-499
The prevalence of cardiac induced liver disease in patients with a
chronic right heart disorder
N. Opdeweegh1, W. Budts2, J. Van Cleemput2, T. Roskams3, J. Pirenne4,
B. Meyns2, F. Nevens1. 1Department of Gastroenterology & Hepatology;
2
Department of Cardiology; 3Department of Pathology; 4Department of
Abdominal Transplant Surgery, University Hospitals KULeuven, Leuven,
Belgium
E-mail: frederik.nevens@uzleuven.be
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Conclusions: IP is increased in LT recipients, reaching higher values in
case of non-viral etiology of liver disease. This may result from a chronic
and long-lasting derangement of the gut barrier before LT, and seems to
have no impact on infectious complications and patients’ survival.
FRI-498
Personalized subcutaneous administration of hepatitis B surface
antibodies without nucleos(t)ide analogues is highly effective and
reduces cost for hepatitis B prophylaxis after liver transplantation
R. Bielen1, G. Robaeys1,2, S. Schelfhout3, D. Monbaliu4,
S. Van der Merwe5, J. Pirenne4, F. Nevens3,5. 1Faculty of Medicine and
Life Sciences, Hasselt University, Hasselt; 2Department of
Gastroenterology & Hepatology, Ziekenhuis Oost Limburg, Genk;
3
Department of Gastroenterology & Hepatology; 4Department of
Abdominal Transplant Surgery, University Hospitals KULeuven;
5
Gastroenterology & Hepatology, University Hospitals KU Leuven,
Leuven, Belgium
E-mail: frederik.nevens@uzleuven.be
Background and Aims: Intravenous Hepatitis B Immunoglobulins
(HBIG) in combination with nucleos(t)ide analogues (NAs) is the
cornerstone treatment in preventing Hepatitis B recurrence after liver
transplantation (LT). Long-term use of IV HBIG has a high cost. Nas
alone does not prevent always HBsAg recurrence in high risk patients
and can be nephrotoxic. SC HBIG can be self-administered. The
optimal dose of SC HBIG without concomitant use of NAs has never
been studied.
Methods: This is a prospective trial. All patients receiving IV HBIG
were switched to SC HBIG (Zutectra®) without NAs. The doses and
interval of SC HBIG administration were titrated to keep HBsAg and
HBV DNA undetectable. First dosage of Zutectra® was based on the
guidelines of the manufacturer (<75 kg: 500 IU/week; ≥75 kg:

Background and Aims: The survival of patients with chronic heart
disease has significantly improved, especially in children. Chronic
elevated right heart pressure might provoke cardiac induced liver
disease and finally cardiac cirrhosis, which is overall a rare condition.
We studied the prevalence of cardiac induced liver disease in patients
with longstanding elevated right heart pressure.
Methods: The study population consists of 120 patients. The
suspicion of a cardiac induced liver disease was based on lab tests
and abdominal ultrasound and the risk of liver related mortality was
assessed by the VAST-score (0–3). The first study group were 98
young adult patients who underwent a Fontan procedure during
childhood. Mean time post-Fontan was 17 ± 6 years. The second study
group contained of 22 patients of middle age with end staged cardiac
disease who were possible candidates for heart transplantation and
with suspicion of associated liver disease based on lab tests. The
presence of cardiac cirrhosis in this group was investigated with
transjugular liver biopsy.
Results: In the Fontan patients 4/98 (4%) needed a heart transplantation; 9/98 (9%) had a VAST-score ≥2. In the majority, the Fontan
intervention was performed >16 year before. None of these patients
needed a combined heart-liver transplantation. In the second group,
9/22 (36%) received a heart transplantation; 8/22 (36%) had a VASTscore ≥2 and 4/22 (18%) patients had histological proven cardiac
cirrhosis. A combined heart-liver transplantation was necessary in 5/
9 (55%).
Conclusions: Cardiac induced liver disease is not uncommon in
patients with chronic elevated right heart pressure. It occured in 9% of
our adult Fontan patients after long-term follow-up. In patients with
end stage cardiac failure and disturbed liver test, the incidence of
cardiac cirrhosis was 18% and combined heart-liver transplantation
should be considered in these patients.
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Acute rise in delta model for end-stage liver disease as a
prognostic risk factor for post-transplant mortality: an analysis of
a national registry
G. Cholankeril1, C. Gadiparthi1, M.A. Khan1, S. Satapathy1, M. Hu2,
S. Nair1. 1Gastroenterology and Hepatology, University of Tennessee
Health Science Center, Memphis; 2Department of Biostatistics, Brown
University School of Public Healt, Providence, Rhode Island, United States
E-mail: gcholankeril@gmail.com
Background and Aims: Acute decompensation in patients with
chronic liver disease has been associated with poor post-liver
transplant (LT) outcomes. However its impact on post-LT survival is
unclear. Therefore our aim was to evaluate the impact of an acute rise
in the Model for End-Stage Liver Disease (MELD) score among LT
candidates as a predictor for short-term post-LT survival.
Methods: Using the United Network for Organ Sharing registry we
evaluated the impact of an acute rise in MELD score on post-LT
survival among LT recipients from 2005 to 2014. We included only LT
recipients who underwent transplantation within 4 weeks (acute) of
initial waitlist registration date. Acute change in MELD score or delta
MELD (MELD score at transplant – MELD score at listing, d-MELD) was
categorized into the following cohorts: d-MELD <5, d-MELD 5–10,
and d-MELD >10. Kaplan-Meir survival methods were performed to
assess post LT survival. Multivariate propensity score matched Cox
hazards regression analysis was used to assess the relationship
between d-MELD and post-LT survival.
Results: There were 19,159 LT recipients who underwent liver
transplant surgery (d-MELD < 5: 15,965, d-MELD 5–10: 2,173, dMELD > 10: 1,021). Compared to the d-MELD < 5 and d-MELD 5–10
cohorts, LT recipients with a d-MELD > 10 had a statistically
significant ( p < 0.05) higher percentage of Caucasians (69.1%),
hepatitis C virus (25.7%) and hepatic encephalopathy (81.5%).

Figure: Adjusted Kaplan-Meir survival curve depicting post-transplant
survival among LT recipients with d-MELD < 5, d-MELD < 5–10, and dMELD > 10.

Table: Propensity matched multivariate Cox analysis assessing risk
factors for post-LT mortality.
Risk Factor
Age
Hepatitis C virus
Albumin
Diabetes
d-MELD 5–10
d-MELD > 10

Hazard Ratio

95% CI

p-value

1.02
1.24
1.18
1.04
1.14
1.25

1.01–1.03
1.20–1.28
1.11–1.25
1.01–1.07
1.04–1.23
1.19–1.31

<0.01
<0.01
<0.01
0.03
0.02
<0.01

Post-LT survival was significantly worse with increasing delta MELD
as depicted in the Figure (1-year survival: d-MELD < 5: 76.2%; dMELD 5–10: 70.7%; d-MELD > 10: 68.5%; p < 0.01). Univariate Cox
analyses demonstrated an increased risk for post-LT mortality with
an increase in d-MELD (d-MELD 5–10: HR 1.18, p < 0.01; d-MELD > 10:
HR 1.28, p < 0.05). In our multivariate analysis (Table), among known
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prognostic risk factors, a rise in d-MELD was associated with an
increased risk for post-LT mortality (d-MELD 5–10: HR 1.14, p = 0.02;
d-MELD > 10: HR 1.25, p < 0.01).
Conclusions: We demonstrate that among LT candidates, an acute
rise in d-MELD score is associated with poor post-LT survival.
Prospective studies are needed to further assess specific criteria
among these patients to optimize post-LT survival outcomes.
FRI-501
Bacterial DNA in blood is an independent risk factor for
readmission and change of immunosuppression at one year in
liver transplant recipients.
G. Rodriguez-Laiz1,2, P. Zapater2,3,4, P. Melgar1,2, M. Franco1,2,
C.F. Alcazar1,2, P. Gimenez2,4, S. Pascual2,4,5, P. Bellot2,4,5,
J.M. Palazon2,4,5, M. Rodriguez2,5, F. Carnicer2,5, P. Mas2,6, J. Such7,
F. Lluis1,2, R. Frances2,4,8. 1Servicio de Cirugia General y del Aparato
Digestivo, Hospital General Universitario de Alicante; 2ISABIAL, ISABIALFundacion FISABIO; 3Farmacologia Clinica, Universidad Miguel
Hernandez; 4CIBERehd, CIBEREHD-Hospital General Universitario de
Alicante; 5Unidad Hepatica; 6Servicio de Farmacia, Hospital General
Universitario de Alicante, Alicante, Spain; 7Digestive Disease Institute,
Cleveland Clinic Abu Dhabi, Abu Dhabi, United Arab Emirates; 8Medicina
Clinica, Universidad Miguel Hernandez, Alicante, Spain
E-mail: isanerea@hotmail.com
Background and Aims: Bacterial translocation is frequent event
during cirrhosis progression that may favour clinically relevant
complications. We aimed at evaluating the systemic bacterial-DNA
clearance in cirrhotic patients undergoing liver transplantation (LT)
and the associated clinically relevant complications during the first
year after surgery.
Methods: Cirrhotic patients admitted for LT at Hospital General
Universitario, Alicante, Spain, were prospectively included in a oneyear follow-up study. Bacterial-DNA translocation was evaluated in
donors, and LT recipients before and during the first month after
surgery. Cytokine response at 30 days was quantified.
Results: One hundred patients were included. Twenty-five patients
(25%) undergoing LT had bacterial-DNA in peripheral blood. Twentythree out of them (92%) showed bacterial-DNA after LT, whereas 11
out of 75 patients without bacterial-DNA before surgery (14.6%)
showed it after LT. The translocation rate increased up to 32% among
LT recipient patients not receiving norfloxacin, whereas it dropped to
8% in patients on norfloxacin. Twenty-four patients showed bacterialDNA in the portal vein, corresponding to bacterial-DNA identified
in peripheral blood in 18 cases. Bacterial-DNA was identified in 8
donors (8%). Clavien 3b type complication and blood-detection of
bacterial-DNA before surgery were significantly associated with
detection of bacterial-DNA during the first month after LT in the
multivariate analysis. Significantly increased serum TNF-α at 30 days,
but not IL-6, was present in patients who became or remained as
bacterial-DNA-positive after LT. Median length of hospital stay after LT
was 4 days (P25-P75: 3–6), and 50 patients (50%) required readmission. Graft rejection occurred in 6 patients (6%) and 19 patients (19%)
died during the one-year follow-up period. The logistic regression
analysis and the Cox proportional hazards multiple regression
analysis showed a significant and independent association of
bacterial DNA during the first month after LT with readmission and
the need of immunosuppressor therapy change.
Conclusions: Bacterial DNA translocation hinders one-year prognosis
in LT recipients.
FRI-503
Laparoscopic liver resection for hepatocellular carcinoma located
in segments 7 or 8
H. Guro1, J.Y. Cho2, J.S. Jang2, Y. Choi2, H. Kim3, S. Kim2, S.U. Kwon2.
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3
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Background and Aims: Many centers consider hepatocellular
carcinoma (HCC) located in segments 7 or 8 to be unsuitable
for laparoscopic liver resection (LLR). We evaluated the safety of
LLR of HCC in segments 7 or 8 following the introduction of new
laparoscopic techniques.
Methods: This retrospective study included 104 patients who
underwent LLR (n = 46) or open liver resection (OLR) (n = 58) for
HCC located in segments 7 or 8 between October 2004 and June 2015.
The LLR group was subdivided into two subgroups according to
whether LLR was performed before (Lap1; n = 29) or after (Lap2; n =
17) the introduction of the Pringle maneuver, intercostal trocars, and
semi-lateral patient positioning.
Results: Non-anatomical resection was more frequent (63.0% vs.
29.3%; P < 0.001) and tumor size was smaller (2.8 vs. 4.7 cm; P <
0.001) in the LLR group than in the OLR group. Blood transfusion (P =
0.526), operation time (P = 0.267), postoperative complications (P =
0.051), and resection margin (P = 0.705) were similar in both groups.
LLR was associated with less blood loss (550 vs. 700 ml, P = 0.030) and
shorter hospital stay (8 vs. 10 days; P = 0.001). The 3-year overall
(90.2% vs 81.2%, P = 0.096) and disease-free survival (15.1% vs. 12.1%;
P = 0.857) rates were similar in both groups. The Lap2 group has less
blood loss (230 vs. 500 ml; P = 0.005) and shorter hospital stay (7 vs 9
days; P = 0.038) compared with the Lap1 group.

from 2009 to 2014 in patients transplanted for NASH cirrhosis before
and after LT to assess the effects of LT on myocardial function.
Methods: Echocardiograms were independently interpreted by an
experienced cardiologist. Of 51 patients transplanted for NASH
cirrhosis, 36 patients had pre and post-LT echocardiogram images
available for review. The mean time between pre and post-LT echocar
diograms was 669 ± 555 days and 523 ± 517 days from LT to post-LT
echocardiograms, respectively.
Results: There was no correlation between echocardiographic
findings and time between pre and post-LT echo (Spearman r = 0.14,
p = 0.45) or LT to post-LT echo (Spearman r = 0.15, p = 0.44). Patients
were aged 60 ± 10 years, predominantly female (58%), Caucasian
(72%) and diabetic (63%). Mean absolute global longitudinal strain
(GLS), a marker of subendocardial left ventricular function, significantly worsened after LT (Table). Circumferential, radial and right
ventricular (RV) strain were within normal limits, but worsened over
time. Ejection fraction was normal both pre and post-LT.
Table:

Ejection Fraction, %
Circumferential Strain, %
Absolute Radial Strain, %
Absolute Global
Longitudinal Strain, %
Absolute RV strain, %

Pretransplant

Posttransplant

P

95% CI

66
27.3
22.0
18.9

65
22.8
19.0
16.4

0.19
0.002
0.80
<0.001

−0.05, 0.01
−24.8, −4.74
−23.6, 24.3
−3.6, −1.5

22.8

19.0

0.01

−6.35, −0.95

Conclusions: Patients transplanted for NASH cirrhosis have deterioration of subclinical myocardial function over time despite LT. We
speculate that this may account for some of the increased cardiac
morbidity seen in patients transplanted for NASH cirrhosis.
Prospective studies that assess the association between changes in
subclinical myocardial function over time and clinical events in NASH
LT recipients are needed.

Liver tumours: Clinical (epidemiology,
diagnosis) and management

Conclusions: LLR can be safely performed for HCC located in
segments 7 or 8 with recent improvements in surgical techniques
and accumulated experience.
FRI-504
Effects of liver transplantation on cardiac function in patients
transplanted for NASH cirrhosis
H. Maddur1, L.B. VanWagner1, D.L. Gregory1, B. Wodzinski2,
M. Rinella1. 1Gastroenterology and Hepatology; 2Cardiology,
Northwestern Memorial Hospital, Chicago, United States
E-mail: hmaddur@nm.org
Background and Aims: Nonalcoholic steatohepatitis (NASH) is
independently associated with increased cardiovascular events
after liver transplantation (LT). NASH is also associated with
subclinical myocardial dysfunction in the general population. There
are limited data on the effects of LT on cardiac function. One recent
publication suggests that cardiac function improves post-LT in a nonNASH cohort. We evaluated comprehensive echocardiographic
parameters including myocardial strain measured by speckle tracking

FRI-067
Impact of sustained virological response to interferon therapy for
chronic hepatitis C on recurrence and long-term survival in
patients with hepatocellular carcinoma
H. Shinkawa1, K. Hasegawa1, J. Arita1, N. Akamatsu1, J. Kaneko1,
Y. Sakamoto1, N. Kokudo1. 1Hepatobiliary-Pancreatic Surgery, Tokyo
University, Tokyo, Japan
E-mail: m1297198@msic.med.osaka-cu.ac.jp
Background and Aims: Although achieving a sustained virological
response (SVR) in hepatitis C virus (HCV) infection was recognized to
improve liver function and reduce hepatocellular carcinoma (HCC)
development, it has been still uncertain how preoperative SVR
achievement might impacton HCC recurrence, which was investigated in patients undergoing hepatic resection for HCC in this study.
Methods: The subjects were 521 patients who underwent initial and
curative hepatic resection for HCC. Risk factors for survival outcome
were investigated. The types of HCC recurrences were divided into
early and late recurrences by the period to relapse after surgery. We
set 2 years as the cutting-off between early and late recurrence.
Results: During the study period, recurrence was observed in 28
patients (57.1%) and 384 patients (81%) in SVR and non-SVR groups,
respectively ( p = 0.0003). Early recurrence has occurred in 17 of 49
patients (35%) and 259 of 472 patients (55%) in SVR and non-SVR
groups, respectively ( p = 0.01). Late recurrence was observed in 11 of
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30 patients (37%) and 125 of 183 patients (68%) in SVR and non-SVR
groups, respectively ( p = 0.0017). The 3-, 5-, and 7-year recurrencefree survival rates after surgery were 56%, 45%, and 37% in the SVR
group, respectively, while they were 31%, 20%, and 12% in the nonSVR group, respectively ( p = 0.0005). The 3-, 5-, and 7-year overall
survival rates were 84%, 78%, and 73% in SVR group and 77%, 59%, 43%
in non-SVR group, respectively ( p = 0.0041). The multivariate analysis
identiﬁed 5 factors (non-SVR, indocyanine green retention rate at 15
minutes (ICG-R15) > 15%, DCP > 40 mAU/ml, multiple tumors, and
non-anatomic resection) and 4 factors (non-SVR, ICG-R15 > 15%, DCP
> 40 mAU/ml, and non-anatomic resection) as significant risks for
recurrence and death, respectively. The hazard ratios for recurrence
and death of non-SVR were 1.58 (95% confidence intervals, 1.08–2.41;
p = 0.017) and 1.79 (95% confidence intervals, 1.00–3.53; p = 0.049),
while those of non-anatomic resection were 1.39 (95% confidence
intervals, 1.12–1.72; p = 0.003) and 1.49 (95% confidence intervals,
1.12–1.98; p = 0.0056), respectively.
Conclusions: SVR achievement may reduce postoperative recurrence
and improve long-term survival after hepatic resection. Anatomic
resection would be also recommended for HCV-related HCC.
FRI-068
Transarterial infusion of epirubicin and cisplatin combined with
systemic infusion of 5-FU for advanced hepatocellular carcinoma
refractory to conventional transarterial Infusion with
doxorubicin
H.J. Kim1, Y.W. Kim1, J.H. Kwon1, S.W. Nam1, J.Y. Lee1, J.W. Jang2,
K.W. Chung1. 1Department of Internal Medicine, Incheon St. Mary’s
Hospital, Incheon; 2Department of Internal Medicine, Seoul St. Mary’s
Hospital, Seoul, South Korea
E-mail: wlgprla2@naver.com
Background and Aims: Transcatheter arterial chemoembolization
(TACE) has been recognized as an effective therapy for advanced
hepatocellular carcinoma (HCC). However, there are a few limited
options including sorefenib in case of tumor progression after TAC with
single agent, doxorubicin (TAC-DOX). As a novel therapeutic strategy,
the efficacy of transarterial infusion of epirubicin and cisplatin
combined with systemic infusion of 5-fluorouracil (5FU) (TAC-ECF) in
HCC patients with progression after TAC-DOX was investigated.
Methods: A total of 405 consecutive HCC patients who received TACDOX at the Catholic Medical Center between 2008 and 2015 were
enrolled. Of these patients with the tumor progression after TACEDOX (median 3 times, range 1∼15 times), 34 patients who had treated
with TAC-ECF were finally analyzed. TAC-ECF consisted of transarterial infusion of epirubicin (50 mg/m2) and cisplatin (60 mg/m2)
combined with systemic infusion of 5-FU (200 mg/m2). Tumor
response was evaluated by modified RECIST criteria and overall
survival (OS), progression free survival (PFS) were checked.
Results: All patients presented with Eastern Co-operative Group
performance status (ECOG) 0–2 and the Child-Pugh classification
with A and B. The stage (modified UICC stage) of 34 patients was
followed by stage 3 (n = 5), 4A (n = 15) and 4B (n = 16). Median follow
up period was 145 days (range, 40∼635 days). The tumor response for
TAC-ECF was complete resolution (CR) in 1 patients (2.9%), partial
response (PR) in 2 patients (5.9%), stable disease (SD) in 14 patients
(41.2%) and progression disease (PD) in 17 patients (50.0%). The
median progression-free survival (PFS) during TAC-ECF was 105 days
(95% CI 34.4–175.5). The overall survival was 152 days (95% CI 119.2–
184.7). The overall survival rate in the objective response (CR, PR, and
SD) group was also significantly higher than in the PD group (median
223 days vs. 119 days, P < 0.001).
Conclusions: TAC-ECF therapy achieved acceptable progression free
survival in the patients who progressed after TAC-DOX. It also showed
higher survival rate in the patients with objective response than the
patients with progressive disease. Therefore, TAC-ECF may be
considered as an effective treatment option for patients with
advanced HCC refractory to TAC-DOX.
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Risk of hepatocellular carcinoma recurrence is changing
according to serial liver stiffness measurement follow-up in
patients who underwent radiofrequency ablation for
hepatocellular carcinoma
H. Kim1, S. Kwon1, J. Lee1, J. Yoon1, Y. Lee1, Y. Kweon1, W. Tak1, S. Park1,
S. Jang1, K. Hur2, E. Lee2, D. Jung2, G. Kim2, Y. Choi2, S. Wang3, J. Park4,
H. Lee4. 1Gastroenterology and Hepatology, Kyungpook National
University Hospital; 2Department of Biochemistry and Cell Biology,
Kyungpook National University School of Medicine; 3Graduate School of
Medicine, Kyungpook National University Hospital; 4Gastroenterology
and Hepatology, Yeungnam University Hospital, Daegu, South Korea
E-mail: otfsent@gmail.com
Background and Aims: Liver stiffness measurement (LSM) using
Fibroscan can access advanced liver fibrosis and recurrence of
hepatocellular carcinoma (HCC) after curative treatment. However,
LSM can change by treatment of underlying liver disease. We aimed
to evaluate how serial LSM changes could affect the recurrence of
HCC in patients who achieved complete remission by radiofrequency
ablation (RFA).
Methods: We prospectively measured the LSM in 190 HCC patients
diagnosed as HCC and underwent RFA for the first line treatment
from 2008 and 2015. A total of 145 patients who annually measured
LSM during follow-up periods were enrolled for analysis. Cox
regression analysis was used to identify independent predictors of
HCC recurrence.

Results: The mean age of study population was 61 years. Recurrence
was occurred in 63 (43.4%) patients during the follow-up period
(median 32.8, range 19–45.8 months). Median time to recurrence was
22 months (range 13.4–38.3). Factors related with higher recurrence
were low platelet count ( p = 0.001), low albumin ( p = 0.007), high AFP
( p = 0.011), long spleen diameter ( p = 0.01), Liver cirrhosis ( p = 0.006),
LSM ≥ 13 kPa ( p = 0.002), high APRI ( p = 0.002). We divided the
patients into 4 subgroups according to the changing patterns of
LSM; group 1 (<13 kPa to <13 kPa), group 2 (≥13 kPa to <13 kPa), group
3 (<13 kPa to ≥13 kPa) and group 4 (≥13 kPa to ≥13 kPa). Recurrence
rate was 61.1% highest in group 4 followed 60% in group 3, 47.6% in
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group 2 and 23.3% in group 1 ( p < 0.001). In subgroup analysis,
significant predictive factors for recurrence were low albumin ( p =
0.006) in patients ≤13 kPa. In patients >13 kPa, significant predictors
for recurrence were long spleen diameter ( p = 0.02).
Conclusions: Although initial LSM is a strong predictor for recurrence
of HCC after RFA, serial LSM can affect the recurrence during followup. Serial monitoring of LSM is important in management of
underlying liver disease and monitoring tumor recurrence in HCC
patients. Efforts should be made to prevent the patients from fibrosis
progression by appropriate antiviral therapy, abstinence from alcohol,
and life style modification.
FRI-070
Development of de novo and recurrent hepatocellular carcinoma
in a Romanian cohort of compensated HCV genotype 1b liver
cirrhosis with SVR after 3D and ribavirin therapy
L. Gheorghe1, M.C.S. Iacob1, M. Grasu1, R. Dumitru1, R. Iacob1,
I. Lupescu1, C. Gheorghe1. 1Fundeni Clinical Institute, Bucharest,
Romania
E-mail: msiacob@gmail.com
Background and Aims: The risk of hepatocellular carcinoma (HCC)
development decreases after obtaining sustained virological response
(SVR) in patients treated with pegylated interferon and ribavirin. In
DAA era, with very high SVR rates in patients with compensated and
decompensated liver cirrhosis, this effect was expected to be even
more pronounced. The aim of our study was to evaluate the early
occurrence and recurrence of HCC in cirrhotic patients treated with
ombitasvir/paritaprevir/ritonavir + dasabuvir + ribavirin.
Methods: We analyzed 284 consecutive patients with HCV liver
cirrhosis genotype 1b treated with 3D and ribavirin regimen and
followed for 6 months. Twenty patients had treated HCC and
documented imaging without recurrence prior to initiation of
antiviral therapy.
Results: 3D regimen induced SVR in 99.3% of patients. During 6
months of follow-up, HCC was detected in 10 patients (3.5%): 4
patients out of 20 patients with previous HCC (20%) and 6 out of 264
patients (2.3%) without previous HCC. Nine patients with de novo or
recurrent HCC had SVR, only one was nonresponder and developed
de novo HCC. Patients with recurrent or de novo HCC had a median age
of 63 years, 58.6% were males, 96.6% were with HCC intraMilan,
predominantly one nodule in 82.8%, with a median maximum size of
the nodule of 2.5 cm. The median time to recurrence or de novo HCC
was 3.2 months. According to BCLC classification 24.1% of patients
were stage 0, 69% were stage A and 6.9% were stage B. There was a
significant difference regarding AFP value between patients with de
novo HCC and those without HCC de novo at the end of antiviral
therapy (121.1 ± 96.8 vs 6.3 ± 0.5 ng/ml, p = 0.03). In the group without
HCC de novo, AFP value decreased significantly between initiation and
the end of the antiviral therapy (26.1 ± 8.3 vs 6.3 ± 0.5 ng/ml, p = 0.02).
Conclusions: All cirrhotic patients with SVR following DAA therapy
should be screened for de novo HCC as well as surveilled for recurrent
HCC in patients with previous HCC prior to antiviral therapy every 3
months after the end of antiviral therapy. Association of AFP
monitoring during antiviral therapy can increase the diagnostic
accuracy in these patients with early stages of HCC.
FRI-071
Development of risk prediction model for hepatocellular
carcinoma progression of indeterminate nodules in hepatitis B
virus-related cirrhotic liver
H.J. Cho1, S.S. Kim1, S.W. Cho1, J.Y. Cheong1. 1AJOU University Hospital,
Suwon,, South Korea
E-mail: pilgrim8107@hanmail.net
Background and Aims: This study was performed to evaluate longterm outcome of indeterminate nodules detected on cirrhotic liver
and to develop risk prediction model for hepatocellular carcinoma
(HCC) progression of indeterminate nodules on hepatitis B virus
(HBV)-related cirrhotic liver.

Methods: Indeterminate nodules up to 2 cm with uncertain
malignant potential detected on cirrhotic liver during HCC surveillance were analyzed retrospectively. HCC risk prediction model of
indeterminate nodules in HBV-related cirrhotic liver was deduced
based on result of Cox regression analysis.
Results: A total of 494 indeterminate nodules were included.
Independent risk factors of HCC progression were old age, arterial
enhancement, large nodule size, low serum albumin level, high serum
alpha-fetoprotein (AFP) level, and prior HCC history in all included
subjects. In subjects with chronic hepatitis B, old age (year; HR = 1.06;
P < 0.001), arterial enhancement (HR = 2.62; P = 0.005), large nodule
size (>1 cm; HR = 7.34; P < 0.001), low serum albumin level (≤3.5 g/dL;
HR = 3.57; P = 0.001), high serum AFP level (≥100 ng/mL; HR = 6.04;
P = 0.006), prior HCC history (HR = 4.24; P = 0.001), and baseline
HBeAg positivity (HR = 2.31; P = 0.007) were associated with HCC
progression. We developed a simple risk prediction model using these
risk factors and identified patients at low, intermediate, and high risk
for HCC; 5-year cumulative incidences were 1%, 14.5%, and 63.1%,
respectively. The developed risk score model showed good performance with area under the curve at 0.886 at 3 years, and 0.920 at 5 years
in leave-one-out cross-validation.
Conclusions: We developed useful and accurate risk score model for
predicting HCC progression of indeterminate nodules detected on
HBV-related cirrhotic liver.
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Discovery to first-in-man studies of a multi-peptide-based
hepatocellular carcinoma vaccine adjuvanted with CV8102
(RNAdjuvant) – HEPAVAC
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F. Izzo6, M. Loeffler5, C. Flohr1, P. Mueller1, S. Kutscher1,
H.-G. Rammensee5, B. Sangro7, S. Francque8, D. Valmori9,
T. Weinschenk1, C. Reinhardt1, U. Gnad-Vogt4, H. Singh-Jasuja1,
L. Buonaguro6. 1Immatics Biotechnologies GmbH, Tuebingen, Germany;
2
University of Insubria, Varese, Italy; 3University of Birmingham,
Birmingham, United Kingdom; 4CureVac AG; 5University of Tuebingen,
Tuebingen, Germany; 6Istituto nazionale tumori IRCCS – Fondazione
Pascale, Naples, Italy; 7University of Navarra, Pamplona, Spain;
8
University of Antwerp, Antwerp, Belgium; 9INSERM, Nantes, France
E-mail: l.buonaguro@istitutotumori.na.it
Background and Aims: The overall prognosis for patients with HCC is
poor with a dismal 5-year survival rate of approximately 5–6%. The
main objective of HepaVac is to develop a novel cancer vaccine
approach for HCC based on epitopes naturally processed and
presented by HLA class I and class II molecule (HLA-ligandome).
Feasibility, safety and immunogenicity will be evaluated in a
randomised, controlled European multi-centre phase I/II clinical trial.
Methods: 17 HCC samples from HLA-A*02+ patients and 15 samples
from HLA-A*24+ patients have been analysed by mass spectrometry
(LC-MS/MS). RNA-expression profiles have been established for 12 HCC
samples. HLA-presentation/expression of peptides on primary HCC
samples (as well as mRNA expression) were compared to normal
tissue samples from relevant organs present in the Immatics’ database.
Results: 16 peptides have been selected and confirmed for
immunogenicity for the HepaVac vaccine and are currently synthesized according to GMP standard. 7 are restricted to HLA-A*02; 5 to
HLA-A*24 and 4 to HLA class II. Formulation development studies
have been undertaken leading to a suitable and stable pharmaceutical form. An analytical method was developed which allows the
characterization of each individual peptide within the HepaVac
vaccine (IMA970A). A single-arm, first-in-man trial entitled
HepaVac-101 is designed to investigate in patients with very early,
early and intermediate stage of HCC the off-the-shelf multi-peptidebased HCC vaccine (IMA970) plus the CV8102 adjuvant
(RNAdjuvant®) following a single pre-vaccination infusion of
low-dose cyclophosphamide acting as an immunomodulator. The
primary endpoints are safety, tolerability, and immunogenicity.
Secondary/exploratory endpoints are additional immunological
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parameters in blood, infiltrating T-lymphocytes in tumor tissue,
biomarkers in blood and tissue, disease-free survival/progressionfree survival and overall survival. Suitable patients enrolled in
Tuebingen are invited to participate in a trial extension investigating
an actively personalized vaccine (APVAC) plus CV8102.
Conclusions: The HepaVac project started in September 2013 and is
supported by the European Commission’s 7th Framework Program
under the Grant Agreement Nr. 602893 (www.hepavac.eu). The clinical
trial HepaVac-101 will be conduct in 6 centers located in 5 European
countries, i.e. Italy (Naples and Varese), Germany (Tübingen), UK
(Birmingham), Spain (Pamplona) and Belgium (Antwerpen).
FRI-073
Role of endoscopic biliary drainage in advanced hepatocellular
carcinoma with jaundice
H.Y. Woo1, S.Y. Han1, J. Heo1, S.Y. Park2, W.Y. Tak3, Y.M. Hong1,
K.T. Yoon1, D.U. Kim1, D.H. Baek1, M. Cho1. 1Internal Medicine, College of
Medicine, Pusan National University, Busan; 2Internal Medicine, College
of Medicine, Kyungpook National University; 3Internal Medicine, College
of Medicine, Pusan National University, Daegu, South Korea
E-mail: who54@hanmail.net
Background and Aims: Advanced HCC (hepatocellular carcinoma)
with jaundice has an extremely poor prognosis. In case of obstructive
jaundice, biliary drainage can resolve jaundice, but the problem is
that obstruction sign is not evident in many cases. We evaluated the
role of endoscopic biliary drainage in patients with advanced HCC
with jaundice.
Methods: From 2010 to 2015, total 70 received endoscopic biliary
drainage for jaundice due to advanced HCC. Jaundice resolution was
defined as follows; complete resolution: total bilirubin less than
2 mg/dl, partial resolution: total bilirubin decreased but >2 mg/dl.
Results: Child-Pugh class was B in 65.7% (46/70), C in 31.4% (22/70).
BCLC stage was B in 14.2% (10/70) and C in 85.8% (60/70). Intrahepatic
bile duct dilatation was observed in 50% (35/70) and tumor location
were whole liver in 27.1% (19/70) and right lobe in 27.1% (19/70).
Success rate of biliary drainage was 95% (67/70). After drainage,
jaundice was resolved completely in 27.1% (19/70), partially in 28.5%
(20/70). The median time to resolution was 19 days (range, 2–96
days). However, jaundice was aggravated in 74.3% (29/39) median 88
days (range, 5–399 days) after resolution. The presence of intrahepatic bile duct dilatation was significantly associated with complete
resolution of jaundice in multivariate analysis ( p = 0.040). The 90
days survival rate was 24.2%, respectively. Median survival was 76
days (response vs non-response: 108 vs. 36 days).
Conclusions: Through endoscopic biliary drainage, obstructive
jaundice was improved in 55.7% with advanced HCC and survival
can be prolonged in these patients. In patient with low child-pugh
score, biliary drainage can be appropriate palliative treatment in
advanced HCC patients.
FRI-074
Determinants of long term survival and recurrence patterns after
radiofrequency ablation for hepatocellular carcinoma developed
on cirrhosis
M. Allaire1, S. Rekik2, A. Mumana2, E. Guyot3, G. Nkontchou2,
V. Bourcier2, V. Grando2, M. Ziol4, P. Nahon2, N. Ganne-Carrié2,
O. Seror5, J.-C. Nault2. 1Service d’Hépato gastro entérologie, CHU Côte de
Nacre, Caen; 2Service d’Hépatologie; 3Service de biochimie; 4Service
d’Anatomo-pathologie; 5Service de Radiologie, CH Jean Verdier, Bondy,
France
E-mail: allama5@hotmail.fr
Background and Aims: Radiofrequency ablation (RFA) is one of the
main curative treatments of hepatocellular carcinoma (HCC) but is
impaired by a high rate of tumor recurrence. Recurrence vary
according to location (local or distant) and time of relapse (early
within 2 years after treatment, or late after 2 years). Here, we aim to
identify the main determinants of survival and recurrence patterns.
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Methods: Cirrhotic patients treated by a first session of RFA for HCC
within Milan criteria (2006–2015) were included. Patterns of
recurrence were defined as early or late and local or distant.
Association between clinical, biological and radiological features
and survival was tested using Cox uni and multivariate analysis
Results: 389 cirrhotic patients were included (77% of men, median
age 66 years). Etiologies of cirrhosis (Child-Pugh A in 91% and B in 9%)
were alcohol intake (55%), hepatitis C (42%), NASH (32%) and hepatitis
B (12%). HCC were multifocal in 30% of cases, infiltrating in 3% of cases
and 25% of patients had a single lesion >30 mm. After a median
follow-up of 61 months, overall survival was 81% at 2 years, 51% at 5
years and 31% at 8 years. Age > 70 years (HR = 1.82, p = 0.001), ChildPugh B (HR = 2.87, p < 0.0001), infiltrating form (HR = 2.83, p = 0.006),
GGT > 2N (HR = 1.55, p = 0.01) and PAL > 1.5N (HR = 1.99, p = 0.001)
were independentlty associated with a high risk of death. Overall
recurrence was 46% at 2 years, 74% at 5 years and 84% at 8 years. AFP
(HR = 1.001, p = 0.0003) and infiltrating HCC (HR = 2.52, p = 0.01) were
independently associated with higher risk of recurrence. AFP (HR =
1.001, p = 0.0008), infiltrating HCC (HR = 2.87, p = 0.004) and GGT >
2N (HR = 1.48, p = 0.03) were independently associated with early
recurrence whereas ALT < 2N (HR = 0.55, p = 0.03) and hepatitis B (HR
= 0.32, p = 0.01) were associated with a lower risk of late recurrence.
The incidence of local recurrence reached a plateau of 18% at 3 years
1/2 and was higher in infiltrating HCC (HR = 4.285, p = 0.005).
Whereas bi/trifocal HCC were not significantly associated with a
higher risk of overall recurrence ( p = 0.21), there were associated with
a higher risk of tumor recurrence outside Milan criteria ( p = 0.006).
Conclusions: Liver function, GGT and PAL levels were the main
determinants of overall survival after RFA for HCC developped on
cirrhosis. Tumor features (AFP; infiltrating form) were related to early
recurrence whereas ALT and etiology of liver disease were related to
late recurrence. Bi/trifocal HCC had a higher risk of recurrence outside
Milan criteria.
FRI-075
Conditional probability of long-term survival in patients with
locally advanced and metastatic hilar cholangiocarcinoma
M. Gaspersz1, S. Buettner1, J. van Vugt1, E. Roos2, R. Coelen2,
T. van Gulik2, J. IJzermans1, B.G. Koerkamp 1. 1Surgery, Erasmus
University Medical Center, Rotterdam; 2Surgery, Academic Medical
Center, Amsterdam, The Netherlands
E-mail: m.gaspersz@erasmusmc.nl
Background and Aims: In recent years conditional survival (CS) has
gained more attention, because it takes into account the amount of
years a patient has already survived. CS estimates are especially
interesting in patients with perihilar cholangiocarcinoma (PHC)
because of the limited treatment options and their poor prognosis.
Methods: In total, 572 patients with suspected non-curative PHC
who presented between 2002 and 2012 at two academic hospitals in
the Netherlands were assessed. Survival was estimated using the
Kaplan-Meier method to evaluate factors associated with overall
survival (OS). CS estimates at year “x” after diagnosis were calculated
with the formula CS1 = S(x+1)/Sx.
Results: Median age was 68 (interquartile range 59–74) and most
patients were male (62.8%). At the time of diagnosis, 185 patients
(32.3%) were considered for surgery, whereas the other patients were
initially confined to palliative treatment. The WHO performance
classification was ≥2 in 132 (23.6%) cases. Lymph node and distant
metastases were frequently observed on imaging (in 48.6% and 12.6%,
respectively) and the majority showed macrovascular invasion
(76.8%). Actuarial survival decreased from 41.8% at 1 year, to 2.3% at
5 years. In contrast, the conditional chance of surviving 5 years,
increased from 5.5% at 1 year, to 60.5% at 4 years. When the factors
significantly associated with survival were entered into a multivariable model, age >65 years (Hazard Ratio [HR] 1.25; 95%CI1.04–
1.51; P = 0.018), tumor size ≥3 cm on imaging (HR 1.36; 95%CI 1.13–
1.64; P = 0.001), receipt of palliative chemotherapy (HR 0.66; 95%CI
0.48–0.907; P = 0.010) and treatment group (HR 1.27; 95%CI 1.05–
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1.55; P = 0.015) remained independently significant. CS for all high
risk patients exceeded the actuarial survival. Notably, patients with
CA 19–9 level ≥1000 U/ml had an actuarial survival of 2.6% at 3 years,
compared with a CS at 2 years of 51.0% (Δ = 48.4%).
Table 1: Conditional survival estimates for the entire cohort
If the Patient has Survived. (%)

Total Survival
Time, y

1y

2y

3y

4y

5y

6y

7y

1
2
3
4
5
6
7
8

38.0
14.6
9.1
5.5
3.6
2.9
2.2

38.4
23.9
14.5
9.4
7.5
5.7

62.3
37.7
24.6
19.7
14.8

60.5
39.5
31.6
23.7

65.2
52.2
39.1

80.0
60.0

75.0

Conclusions: CS can be helpful for patients with PHC and healthcare
professionals by facilitating the best indication of OS. The concept of
CS may help to personalize treatment and follow-up.
FRI-076
The prognostic value of hepatic artery and portal vein
involvement in patients with perihilar cholangiocarcinoma
M. Gaspersz1, J. van Vugt1, R. Coelen2, J. Vugts1, T. Labeur3, J. de Jonge1,
W. Polak1, J. IJzermans1, C. Nio4, T. van Gulik2, F. Willemssen5,
B.G. Koerkamp1. 1Surgery, Erasmus MC University Medical Center,
Rotterdam; 2Surgery; 3Oncology; 4Radiology, Academic Medical Center,
Amsterdam; 5Radiology, Erasmus MC University Medical Center,
Rotterdam, The Netherlands
E-mail: m.gaspersz@erasmusmc.nl
Background and Aims: Vascular involvement is a key factor in staging systems for patients with perihilar cholangiocarcinoma (PHC).
Methods: Consecutive patients with suspected PHC in two tertiary
referral centers between 2002 and 2014 were identified. Baseline
patient and tumor characteristics were collected from medical
records. Vascular involvement was defined as apparent tumor
contact of at least 180 degrees to the portal vein (PV) or hepatic
artery (HA) on imaging. Kaplan Meier method with log-rank test was
used to compare overall survival (OS) between groups. Cox regression
analysis was used for multivariable analysis.

Results: In total, 674 patients were included with a median OS (95%
confidence interval) of 12.3 months (10.7–13.9). Patients with
unilateral PV involvement (36.2%) had a median OS of 13.4 (10.9–
15.8 months), compared to 14.2 (11.3–17.0) in patients without PV
involvement ( p = 0.12). Patients with main/bilateral PV involvement
(19.8%) had a median OS of 8.1 (5.4–10.7) months, inferior to 13.4
(10.9–15.8 months) in patients with unilateral PV involvement

( p < 0.001). Median OS for patients with unilateral HA involvement
(41.9%) was 10.9 (9.5–12.2) months compared to 16.9 (13.1–20.6)
months in patients without HA involvement ( p < 0.001). Patients
with main/bilateral HA involvement (13.3%) had a median OS of 6.9
(3.3–10.5) months, compared to 10.9 (9.5–12.2) months for patients
with unilateral HA involvement ( p < 0.001). Independent prognostic
factors included main/bilateral HA involvement (hazard ratio (HR)
1.83, 95% CI 1.37–2.47) and unilateral HA involvement (HR 1.34, 95%
CI 1.11–1.61). PV involvement was not an independent prognostic
factor. Other independent prognostic factors were suspected distant
metastases on imaging (HR 1.58, 95% CI 1.16–2.16), ECOG performance status 3–4 (HR 1.90, 95% CI 1.40–2.58), age ≥75 years (HR 1.71,
95% CI 1.38–2.13), and tumor size above 3 cm (HR 1.48, 95% CI 1.23–
1.77).
Conclusions: This study demonstrated that both unilateral and main
HA involvement are independent poor prognostic factor for OS in
patients presenting with PHC, whereas PV involvement is not.
FRI-077
Black hepatocellular carcinoma patients diagnosed after 2010
have worse long-term survival than white patients
J. Estevez1,2, J.D. Yang3, J. Leong4, P. Nguyen1, N. Giama5, L. Roberts5,
M. Schwartz4, M. Nguyen1. 1Stanford University, Palo Alto; 2Boston
University School of Medicine, Boston; 3Gastroenterology and
Hepatology, Mayo Clinic, Rochester; 4Mount Sinai Hospital, New York
City; 5Mayo Clinic, Rochester, United States
E-mail: mindiehn@stanford.edu
Background and Aims: According to the Surveillance, Epidemiology,
and End Results (SEER) registry, black patients suffer from higher
hepatocellular carcinoma (HCC) incidence and mortality. However,
few have studied racial differences in survival based on year of
diagnosis. In addition, the SEER database lacks key variables, such as
etiology and BCLC staging. We aimed to identify risk factors
associated with poor survival in black HCC patients.
Methods: Our study included 578 consecutive HCC black patients
and 578 white patients matched by year of diagnosis (1991 to 2016) at
three U.S. medical centers. Medical records were reviewed to obtain
the data with survival data supplemented by the National Death
Index search.
Results: The median year of diagnosis was 2010 for both races. In
patients diagnosed in 2010 and after (n = 579), black patients had
worse 5-year survival than whites (Figure 1a); however, there was no
survival differences in those diagnosed before 2010 (n = 562)
(Figure 1b). On multivariate analysis, black race was not a significant
risk factor for mortality and male sex (hazard ratio (HR) 1.45, 95%
confidence interval (CI) 1.02–2.06), advanced BCLC stages (HR 1.95,
95% CI 1.26–3.00), Child’s class C (HR 2.16, 95% CI 1.60–2.90), surgical
treatment (HR 0.41, 95% CI 0.26–0.67), and sorafenib (HR 3.32, 95% CI
2.22–4.96) were. Among patients diagnosed after 2010, black patients
were more likely to be younger than 65 ( p = 0.008), have BCLC stage C
( p = 0.012), HIV ( p < 0.001), viral etiologies ( p < 0.001), larger tumors
( p = 0.040), and vascular invasion ( p = 0.048), and less likely to have
cirrhosis ( p < 0.001), any treatment, ( p = 0.001), and liver-directed
therapy ( p = 0.024). There was no racial difference in surgical
treatment received. Among whites, cases diagnosed after 2010 had
better 5-year survival than cases diagnosed before 2010 ( p = 0.003);
however, among blacks, there was no difference. White patients
diagnosed after 2010 had a 9% reduction in advanced BCLC stages
( p = 0.030) compared to white cases diagnosed before 2010. There was
no difference in BCLC stage between blacks and whites diagnosed
before 2010.
Conclusions: There was no racial difference in survival for HCC
patients diagnosed before 2010. However, after 2010, white patients
had improved survival and they presented with less advanced
disease, whereas black patients continued to present with advanced
disease and had no survival improvement in the more recent time
period. Further effort is needed to reduce this racial disparity.
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FRI-078
Temporary suspension of sorafenib by adverse effects is associated
with longer survival in patients with hepatocellular carcinoma
C. Rodríguez-Escaja1, M.A. de Jorge Turrión1, A.C. García1, E.R. Díaz1,
M.L. González-Diéguez1, C. Álvarez-Navascués1, V. Cadahía-Rodrigo1,
M. Rodríguez1, M. Varela1 and on behalf of Grupo Interdisciplinar de
Cáncer de Hígado del HUCA. 1Gastroenterology and Hepatology,
Hospital universitario central de Asturias, Oviedo, Spain
E-mail: maria.varela.calvo@gmail.com
Background and Aims: Several studies have assessed if the off-target
effects of sorafenib (SOR) predict antitumoral efficacy. An indirect
way of measuring the effectiveness of SOR could be the study of dose
changes motivated by such adverse effects, most severe handled with
temporary suspension (TS).
Methods: Unicentric prospective cohort of consecutive patients
treated with SOR. Only patients with compensated cirrhosis Child <=
B7 and ECOG-PS <= 1 were included. Patients were evaluated at 2, 4, 8,
12 weeks and every 8 weeks. Initial dose 800 mg in all cases, modified
according to tolerance. Patients have unscheduled visits whenever
necessary. Prognostic value of baseline clinical/analytical variables,
vascular and dermatologic adverse effects in the first quarter,
maintenance dose, modifications and temporary suspensions (TS)
due to adverse effects have been analyzed.
Results: From JUL-07 to DEC-14, 142 patients included, followed until
28-OCT-16. Most of them Child A5 (n = 94), ECOG-PS 0 (n = 110), BCLCC (n = 102). Median duration of SOR was 8 months (95% CI 6.3–9.7).
Median survival 14 months (95% CI 10.2–17.9). At univariate analysis,
statistically significant baseline variables were AFP p < 0.001; ECOG p
< 0.001; BCLC p < 0.001. In addition, arterial hypertension at 1ST
month, dermatologic adverse events at 3RD month and TS were p =
0.072, p = 0.079 and p = 0.016, respectively. Median time from the
beginning of SOR to TS was 1 month, median duration of TS was 7 days.
At the multivariate analysis, independent predictors of overall
survival were baseline BCLC stage B vs. C ( p = 0.003; HR 0.502, 95%
CI 0.319–0.791), ECOG-PS 0 vs. 1 ( p = 0.001; HR 0.467, 95% CI 0.302–
0.722) and TS yes vs. no ( p = 0.028, HR 1.500, 95% CI 1.045–2.153).
Within BCLC-C those ECOG-PS 1, n = 32, have a median survival 5
months, 95%CI 2.228–7.772 versus ECOG-PS 0, n = 70, median
survival 14 months, 95%CI 8.960–19.040; p < 0.001.
In the overall cohort, those who did not required TS (n = 77)
maintainted SOR during less time (median 6 months, 95%CI 3.871–
8.129) than those who needed it (n = 65), median 15 months, 95%CI
8.473–21.527), p = 0.001. They also had lower survival (median 11
months, 95%CI 8.140–13.860) than those who needed TS (median 18
months, 95% CI 15.464–20.536), p = 0.016.
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Conclusions: The temporary suspension of SOR by an adverse effect
is an indicator of increased survival independently of baseline BCLC
stage and symptoms. This reinforces the need for close monitoring to
not discourage treatment maintenance in patients experiecing drugrelated adverse events.
FRI-079
Functional health literacy can affect patient perception for the
need for liver imaging for HCC screening
J. Shaw1, K. Patidar1, N. Dharel1, C. Driscoll1, D. Heuman1, J.S. Bajaj1.
1
Virginia Commonwealth University, Richmond, United States
E-mail: jasmohan@hotmail.com
Background and Aims: Functional health literacy can determine
patient adherence to clinic visits and procedures and is often ignored
by clinicians. Screening for hepatocellular cancer (HCC) is an
important goal in standard cirrhosis management but there is
variability in pts getting imaging. We hypothesized that poor health
literacy could affect HCC screening perception. Aim: To assess health
literacy using short version test of functional health literacy in adults
(S-TOHFLA) and determine the impact on knowledge of cirrhosis and
HCC risk in cirrhotic pts.
Methods: Cirrhotic pts who had been seen in clinics for >1 year and
were free of HCC were enrolled. Pts underwent S-TOHFLA (has a total
score and divides pts into low/marginal & good health literacy), a
questionnaire inquiring about their knowledge of cirrhosis, HCC &
screening options. This was followed by focused education regarding
future screening.
Results: 69 cirrhotic pts (age 59; 81% men, MELD 12.7 ± 5.8, 33% prior
HE, 46% HCV, 20% alcohol) were included. In the preceding one year,
the majority of patients (85%) had either one or more visits in the
clinic with almost all (95%) saying that they had liver imaging done
during this time period. On inquiry, the majority (n = 61) knew they
had cirrhosis but only 21 (31%) knew that their liver imaging was for
HCC screening. 22% thought it was to check liver function, 13% to
check for scarring, 5% for liver size, 11% since the doctor ordered it, 5%
were not aware; 13% had multiple answers. Health literacy: The mean
TOHFLA score was 27.3 ± 8.8; 70% had adequate, while 30% had
marginal/inadequate health literacy. This was similar between pts
with/without HE (28.1 ± 7.9 vs. 25.5 ± 10.3, p = 0.34). Pts with low/
marginal health literacy were more likely be older (62.9 ± 7 vs. 57.4 ±
8.5, p = 0.008) but had similar MELD (12.8 ± 5.2 vs. 12.7 ± 6.1, p = 0.9) &
% alcoholic etiology (33% vs. 28%, p = 0.4) compared to adequate
health literacy. Awareness of the role of Liver imaging: The pts who
were not aware that liver imaging was for HCC screening had a lower
TOHFLA score (25.5 ± 9.6 vs. 30.8 ± 5.7, p = 0.007) and higher percent
of those with marginal/low health literacy (59% vs. 13%, p = 0.03). The
MELD score and other variables were similar between the groups.
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Conclusions: Functional health literacy is affected in almost a third of
cirrhotic outpatients, which could impact their perception of the
need for liver imaging. Simpler communication and better education
could improve their understanding of the importance of liver imaging
for HCC screening.
FRI-080
Telomerase activity: a valuable marker of hepatocelluar
carcinoma development in cirrhotic hepatitis C patients
A.E.-D.M. Abdou1, N.M. El-Habachi2,3, A.F. El-Shayeb1,3,
A.R. Mansour3,4, E. ElKhouly1, A. Gowily5, M.S. Zaghloul3,6. 1Tropical
Medicine; 2Physiology; 3Clinical Research Center; 4Clinical Pathology;
5
Clinical Oncology and Nuclear Medicine, Faculty of Medicine,
Alexandria University, Alexandria; 6Hepatology, Gastroentrology and
Infectious Diseases, Faculty of medicine, Kafrelsheikh university,
Kafrelsheikh, Egypt
E-mail: Drmariam.zaghloul@gmail.com
Background and Aims: The ability to maintain functional tolemeres
may be one mechanism that allows cancer cells to grow in vitro for
decades. Telomerase reactivation is necessary to preserve many
cancer types including hepatocellular carcinoma (HCC) and is
considered a good biomarker for cancer detection. Studies that
explore telomerase activity (TA) and the relative telomerase activity
(RTA) in cirrhotic hepatitis C (HCV) patients and risk of HCC
development are lacking. The aim of the present work was to verify
the value of telomerase activity in early detection of HCC development in cirrhotic HCV patients.
Methods: TA was investigated in 50 patients; 25 patients were
cirrhotic HCV patients without HCC (group I) and 25 cirrhotic HCV
patients with HCC (group II). Besides, 25 apparently healthy
volunteers were included as a control group (group III). TA was
assessed in the peripheral blood polymorph nuclear cells using Telo
TAGGG telomerase PCR ELISAPLUS kits. Group I were followed up for 6
months and screened for HCC development.
Results: TA was positive in 20% of group I patients, 68% of group II
patients and none of controls. RTA was significantly higher in group II
than in groups I and III (z = −3.13 and −4.81 respectively) ( p = 0.002
and 0.00 respectively). In HCC patients, the mean RTA was
significantly higher in patients with larger tumors >3 cm in diameter
(f = 15.83) (p = 0.001). Also, those with portal vein thrombosis had a
significantly higher RTA than those without (f = 11.18) ( p = 0.003).
Significant positive correlation was observed between RTA and BCLC
classification for HCC patients(r = 0.47) ( p = 0.03). After 6 months of
follow up 3 patients in group I died (2 were TA positive and 1
negative) and 6 patients developed HCC. At the beginning of the
study, 3 patients from those who developed HCC were TA negative
with their RTA levels of (−0.08, 0.02 and 0.34 respectively) that
increased after 6 months and became positive (2.65, 2.79 and 0.61
respectively). The other 3 patients who developed HCC were TA
positive from the start and also increased. ROC curve analysis showed
that at a cut off value of 0.85 RTA showed 60% sensitivity, 80%
specificity, 75% PPV, 66.6% NPV and 72% efficacy to detect HCC
occurrence. Odds ratio for developing HCC in cirrhotic patients with
positive TA is 15 and they are at significantly increased risk of HCC
development 4.5 times than those with negative TA ( p = 0.018).
Conclusions: Positive TA as well as rising RTA could be used as a
valuable predictor of early HCC development in cirrhotic HCV
patients.
FRI-081
Identification of actionable mutations in circulating cell-free
tumour DNA as a prognostic biomarker in hepatocellular
carcinoma
J. Howell1, S. Atkinson2, D.J. PInato2, S. Knapp3, C. Ward4, R. Minisini5,
M. Burlone6, M. Leutner6, M. Pirisi6, S. Khan2, M. Odenthal7,
M. Thursz2, R. Sharma2. 1Gastroenterology, St Vincents Hospital/
University of Melbourne, Melbourne, Australia; 2Surgery and Cancer,

Imperial College; 3Women’s Cancer, University College ; 4Surgery and
Cancer, Imperial Trust NHS, London, United Kingdom; 5Translational
Medicine, Universita degli studi del Piemonte Orientale; 6Translational
Medicine, Università degli Studi del Piemonte Orientale, Novara, Italy;
7
Institute of Pathology, University of Koln, Koln, Germany
E-mail: jessica.howell@svha.org.au
Background and Aims: Hepatocellular carcinoma (HCC) has increasing global incidence and high mortality despite treatment and there
is a need for prognostic biomarkers to guide optimal management.
Circulating cell-free tumour DNA (ctDNA) in plasma provides a
minimally invasive marker of gene alterations present in cancer
tissue, however the accuracy and prognostic utility of ctDNA in HCC
has not been defined.
Methods: ctDNA was isolated and quantified in plasma samples from
51 patients with early and late stage HCC and 10 cirrhotic controls.
Matched tumour DNA was also available in 10 HCC patients. Targeted
next generation sequencing was performed using a multiplex PCR
approach by means of the Human Liver Cancer GeneRead DNAseq
targeted panel (QIAgen) and Illumina Miseq instrument. Accuracy of
ctDNA for detecting mutations present in HCC tissue was determined
and the association between ctDNA levels and gene mutations and
clinical outcomes was analysed.
Results: Plasma ctDNA was successfully extracted in all patients with
HCC. Patients with BCLC A stage HCC had significantly lower levels of
plasma ctDNA compared with BCLC B, C or D HCC (median cfDNA
level 122.89 ng/mL compared with 168.21 ng/mL, p = 0.041. 54
unique mutations in 20 genes were detected in 32 of 51 HCC patients
(62.7%). Concordance between mutations in ctDNA and matched HCC
tissue DNA was 31.3%. The most commonly mutated genes in ctDNA
included AXIN1 (9%), ARID1A and ARID2 (13%), APC (12.5%), ERBB2
(9%) and CSMD (22%). The presence of CSMD3 mutations in ctDNA
was associated with significantly shorter overall survival (median
survival 8.3 months compared with 26.5 months). Cox proportional
hazards regression showed CSMD3 mutations were an independent
prognostic marker of overall survival in HCC, adjusted for BCLC stage,
Child-Pugh score and age (HR 4.56, 95% CI 1.17–17.69, p = 0.029).
Conclusions: ctDNA is detectable in plasma across all stages of HCC
and genetic mutations present in ctDNA reflect those present in HCC
tissue. Moreover, CSMD3 gene mutations detected in ctDNA are
common and an independent prognostic marker of overall survival in
HCC.
FRI-082
The risk of hepatitis B virus reactivation is considerably high
during sorafenib therapy in patients with advanced
hepatocellular carcinoma
S.J. Suh1, H.J. Yim1, J.H. Seo1, Y.S. Lee1, J.J. Hyun1, Y.K. Jung1, J.H. Kim1,
Y.S. Seo1, J.E. Yeon1, K.S. Byun1, S.H. Um1. 1Gastroenterology and
Hepatology, Korea University College of Medicine, Seoul, South Korea,
E-mail: gudwns21@korea.ac.kr
Background and Aims: Chronic hepatitis B (CHB) is the most leading
cause of development of hepatocellular carcinoma (HCC). It has been
reported that reactivation of hepatitis B virus (HBV) frequently occur
during HCC treatment such as transarterial chemoembolization,
resection, or radiotherapy. Reactivation of HBV replication in
previously inactive CHB would influence the treatment outcome
and prognosis of HBV-related HCC. In advanced HCC patients,
sorafenib is the treatment of choice. However, the effect of sorafenib
on the replication of HBV remains unknown. Herein, we evaluated the
rate of HBV reactivation during sorafenib therapy in CHB patients
with advanced HCC.
Methods: We retrospectively reviewed 277 advanced HCC patients at
three hospitals affiliated with Korea University. Among them, 213
patients were HBsAg positive. One hundred seventy one received
antiviral therapy before initiation of sorafenib therapy, and 42
patients were treatment naive with regard to anti-HBV therapy.
Among the 42 treatment naïve CHB patients with advanced HCC, 7
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patients who received sorafenib less than 4 weeks and 10 patients
who had not follow-up HBV DNA value were excluded. Finally, 25
patients were analyzed. HBV reactivation were defined as increase of
HBV DNA > 10 times of baselines or ≥2,000 IU/mL in patients with
baselines HBV DNA < 2,000 IU/mL. Factors associated with patient’s
survival were also analyzed.
Results: Mean age was 53.8 ± 11.42 and 80% were male. All patients
were Barcelona Clinic of Liver Cancer Stage C. Mean baseline HBV
DNA level was 2.69 ± 0.29 log IU/mL. Median survival was 9.57
months. No patients received locoregional or systemic therapy
other than sorafenib. During the sorafenib therapy, HBV reactivation
developed in 24% at 12 weeks, 32% at 24 weeks, 36% at 48 weeks. The
probability of reactivation rate was considerably higher in these
patients than in those receiving antiviral therapy ( p < 0.001). We also
analyzed factors associated with patients’ survival. In patients who
didn’t take antiviral agents, the length of sorafenib therapy (HR 0.375,
C.I. 0.169–0.834, p = 0.016) and age (HR 1.077, C.I. 1.002–1.157, p =
0.045) was significantly associated with patients’ survival. Patients
taking sorafenib for a longer period tended to reactivate HBV.
Conclusions: The risk of HBV reactivation is high in CHB patients
receiving sorafenib due to advanced HCC. It would be necessary to
administer pre-emptive antiviral therapy before sorafenib initiation.
FRI-083
Prognostic significance of co-expression of programmed cell
death 1 and its ligand 1 in resectable hepatocellular carcinoma
H.J. Kang1, J. An1, J.H. Shim1, G.-W. Song1, H.C. Lee1, D.J. Suh1,2, E. Yu1.
1
Asan Medical Center, Songpagu, Seoul; 2Vievis Namu Hospital,
Gangnam-gu, Seoul, South Korea
E-mail: starlit1@naver.com
Background and Aims: The programmed cell death protein 1 (PD-1)
and its ligand 1 (PD-L1) axis has been reported to regulate T-cell
mediated immune response, and to affect patient’s clinical outcomes
in multiple malignant disorders. This study aimed to investigate a
prognostic role of histological expression of PD-L1, PD-1 and both
proteins in patients with resected hepatocellular carcinoma (HCC).
Methods: A total of 221 patients with HCC who underwent curative
resection between 2004 and 2011 at Asan Medical Center were
included in the study. Tissue microarrays were constructed with
individual paraffin-embedded paired tumors. Expression of PD-L1 in
tumor cell membranes or tumor infiltrating lymphocytes (TILs), and
PD-1 in TILs were immunohistochemically measured. Pre- and postsurgical clinicopathologic variables in relation to the immunecheckpoints and their effect on long-term outcomes after resection
were statistically examined.
Results: Of the 221 patients, 165 (74.7%) were male with a median age
of 56 years. Most patients had solitary tumor (94.1%; n = 209), ranging
from 0.6–18.0 cm in maximum diameter. Microvascular invasion and
poor differentiation on resected specimens were observed in 26.6%
(n = 59) and 64.4% (n = 143), respectively. Histopositivity of PD-L1 on
tumor cells; PD-L1 in TILs; PD-1 in TILs; both in TILs were observed in
14.9% (n = 33), 35.1% (n = 78), 42.3% (n = 94), and 25.3% (n = 56),
respectively. Multivariate logistic analyses revealed that hepatitis B
infection was a single variable related to positive PD-1 or PD-L1 in
TILs (odds ratios [ORs] 2.10 and 2.01 respectively; Ps < 0.05). Both
microvascular invasion and poor differentiation were significantly
associated with only PD-L1 expression in TILs (ORs 2.21 and 2.54; Ps
< 0.05). Tumoral expression of PD-L1 was positively correlated with
baseline elevation of alpha-fetoprotein in sera (≥200 ng/ml) and
poor differentiation ([ORs] 2.26 and 4.00, respectively; Ps < 0.05). In
time-dependent outcome analyses, concurrent infiltration of PD-1
and PD-L1 in TILs independently predicted better outcomes regarding recurrence and survival after hepatectomy (hazard ratios 0.58 and
0.38, respectively; Ps < 0.05), as was neither individual positivity nor
membranous expression.
Conclusions: Our results suggest that pathogenic links between the
upregulation of PD-1 or PD-L1 in tumors and TILs and underlying
S450

aggressive features of HCC may further synergistically recruit antitumor immune potentials of host, possibly leading to more favorable
prognosis after HCC resection.
FRI-084
Combined Effect of Cytotoxic T-lymphocyte antigen 4 (CTLA-4)
and Programmed Cell Death 1 Ligand 1 (PD-L1) expression in
tumor infiltrating lymphocytes on prognostic outcomes after
resection of hepatocellular carcinoma
J. An1, H.J. Kang1, J.H. Shim1, G.-W. Song1, H.C. Lee1, D.J. Suh1,2, E. Yu1.
1
Asan Medical Center, Asan Liver Center, Songpagu, Seoul; 2Vievis Namu
Hospital, Gangnam-gu, Seoul, South Korea
E-mail: starlit1@naver.com
Background and Aims: It has been reported that co-inhibitory
immune proteins including cytotoxic T-lymphocyte antigen (CTLA4), and programmed cell death protein 1 (PD-1) and its ligand 1 (PDL1) are upregulated in various malignancies, and have a prognostic
effect on their clinical outcomes. There are controversial data on the
relationship between individual immune checkpoints and prognosis
of hepatocellular carcinoma (HCC). We aimed to identify the coexpression of CTLA-4 with the PD-1/PD-L1 axis, and then investigate
a pathogenic role of the doublets on post-surgical outcomes in
patients with HCC.
Methods: This study included a total of 221 patients receiving
curative hepatectomy for metastasis-free HCC between 2004 and
2011 at Asan Medical Center (median age, 56 years; 165 males; and
160/21/40 with hepatitis B/C/others). Patients were followed-up
during a median time of 00 years. We examined histological
expression of CTLA-4, PD-1 and PD-L1 in tumor infiltrating
lymphocytes (TILs) using a tissue microarray, and performed survival
analyses of histological and clinical parameters.
Results: The characteristics of resected tumors were as follows: a
solitary nodule in 94.1% (n = 209); >5 cm in diameter in 33.9% (n =
75); microvascular invasion in 26.6% (n = 59); and poor differentiation in 64.4% (n = 143). Positive expression of CTLA-4 alone, CTLA-4
+ PD-L1, and CTLA-4 + PD-1 was identified in 32.1% (n = 71), 23.5% (n
= 52), and 18.1% (n = 40) of the patients, respectively. In terms of the
immuno-clinical correlation, there were only two significant associations between poor differentiation and double-positive CTLA-4/PDL1; and male gender and double-positive CTLA-4/PD-1 (odds ratios
3.04 and 0.49, respectively; Ps < 0.05). In multivariate Cox models, the
co-expression of PD-L1 and CTLA-4 was independently correlated
with better recurrence-free and overall survival after HCC resection
(hazard ratios 0.54 and 0.34, respectively; Ps < 0.05), as was neither
CTLA-4 nor CTLA-4 + PD-1 expression (all Ps = NS).
Conclusions: Our results indicated that dual upregulation of PD-L1
and CTLA-4 in TILs was linked to poorly-differentiated cancer cells,
and could predict favorable post-resection outcomes in patients with
operable HCC. The additive or synergistic effect of the immune
checkpoints on suppression of HCC should be validated in future
mechanistic studies.
FRI-085
Neuroligin4 over expression on natural killer cells cause their
impairment in patients with cirrhosis and hepatocellular
carcinoma
J. Amer1, A. Salhab1, H. Khalieleh1, R. Safadi1. 1Liver Unit, HadassahHebrew University Hospital, Jerusalem, Israel
E-mail: johnnyamer@hotmail.com
Background and Aims: Natural killer (NK) cells are anti-tumor and
anti-fibrotic protectors in the innate immunity. However, impaired
NK cell killing reported in cirrhosis and some tumors. We found a
novel NK inhibitory receptor, Neuroligin-4 (NLG4) that over
expressed on NK cells in patients with advanced fibrosis from
different etiologies, and associated with decreased NK cytotoxicity. In
this study, we aim to explore variations and roles of NLG4 in
peripheral blood NK cells from NAFLD/NASH (Nonalcoholic Fatty
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Liver Disease/Nonalcoholic Steatohepatitis) patients with or without
Hepatocellular Carcinoma (HCC).
Methods: Peripheral blood lymphocytes isolated from 5 healthy
donors, 8 cases with mild NASH determined by F0-F2 (in the Fibroscan
or biopsy), 10 NASH cirrhosis patients without HCC and 8 NASH
cirrhosis with HCC cases. NLG4 receptor expressions and NK activation
marker (CD107, LAMP1) were determined by flow cytomerty.
Results: Compared to healthy controls, the NLG4 expressions
significantly increased in NK cells from NASH cirrhosis (without
and with HCC), suggesting NK impairment. However, HCC cirrhosis
cases had higher NLG4 expressions as compared to non-HCC cirrhotic
cases. The NK activation marker CD107a increased in mild NASH
cases and both cirrhosis groups showed a further increase. Activator
ratio (CD107a:NLG4) significantly increased in all sick cases. The mild
NASH cases had the highest activation ratio. The NK activation ratio
becomes weaker gradually in the cirrhosis groups, with prominent
decrease in CD107a in the HCC group. Hep3B (human HCC cell line)
highly express the NLG4-ligand b-neuroxin (NLG4 ligand). Cocultures of Hep3B with human healthy NK cells showed increase
Hep3B killing in case of NLG4 siRNA knockdown. Co-cultures of
Hep3B with human NK cell line (YTS) or healthy NK cells decreased
their aFP secretions indicating less tumor activity (P < 0.001)
however, NK cell from HCC patients failed to modulate aFP levels.

Conclusions: The NLG4 is a novel inhibitory NK cell receptor over
expressed in advanced fibrosis and HCC, causing NK impairment.
CD107a:NLG4 ratio is a better marker for NK killing than CD107a.
FRI-086
Patterns and challenges of treatment sequencing in patients with
hepatocellular carcinoma
M.M. Kirstein1, N. Schweitzer2, T. Winter2, K. Lappas2, N. Graen2,
I. Kunstmann2, T. Voigtländer2, T. Reineke-Plaaß2, M.P. Manns2,
T. Rodt2, F. Lehner2, A. Vogel2. 1Gastroenterology, Hepatology and
Endocrinology; 2Hannover Medical School, Hannover, Germany
E-mail: kirstein.martha@mh-hannover.de
Background and Aims: Hepatocellular carcinoma (HCC) is one of the
most prevalent and lethal cancers. Several local and sytemic
therapies are available for patients with HCC depending on the
stage of the disease. In clinical practice, treatment decision-making
and sequencing may be very heterogeneous.
Methods: In this study, we retrospectively analyzed treatment
algorithms in 2,101 patients with HCC treated from 2000 to 2015 at
Hannover Medical School. Treatment lines were defined as the switch
from one to another treatment modality after recurrent or progressive disease.
Results: Transarterial chemoembolization (TACE) was the most
common initial treatment (n = 545; 25.9%), followed by resection
(n = 435, 20.7%), localablative procedures (n = 283, 13.5%), systemic
therapies (n = 275, 13.1%) and liver transplantation (LT, n = 52; 2.5%).
Among patients receiving any treatment, most patients were treated
only once (n = 960; 59.6%). 433 (26.9%) and 160 (9.9%) patients
received a 2nd line and 3rd line treatment after recurrent or
progressive disease, whereas only a minority was treated in 4th/5th
line. Using binary logistic regression, AFP ≤ 200 μg/L, albumin >36 g/L
and small tumor size (≤50 mm) were identified as predictors of
achieving more than one treatment line. Subsequent treatment stage
migration to a therapy suggested for the next, advanced stage
occurred only in 56.9%, whereas 43.1% received treatments suggested
for earlier disease stages. Only 16% of all treated patients received
systemic therapy in the salvage setting.

Conclusions: In clinical practice, most patients were treated only
once and only a minority of patients received systemic treatment. The
high drop out rate for subsequent therapies needs to be considered
within therapy decision-making. Potential treatment sequencing
may be individually estimated by means of tumor burden and hepatic
function.
FRI-087
Comparison of modified (m)RECIST and RECIST 1.1 assessments in
the phase 3 RESORCE trial comparing regorafenib and placebo in
patients with hepatocellular carcinoma who progressed during
sorafenib treatment
J. Bruix1, P. Merle2, A. Granito3, Y.-H. Huang4, G. Bodoky5, M. Pracht6,
O. Yokosuka7, O. Rosmorduc8, V. Breder9, R. Gerolami10, G. Masi11,
P.J. Ross12, S. Qin13, T. Song14, J.-P. Bronowicki15,
I. Ollivier-Hourmand16, M. Kudo17, A. Baumhauer18, M.-A. LeBerre19,
G. Meinhardt20, G. Han21 and on behalf of the RESORCE Investigators.
1
BCLC Group, Liver Unit, Hospital Clinic, University of Barcelona, IDIBAPS,
CIBEREHD, Barcelona, Spain; 2Hepatology Unit, Groupement Hospitalier
Lyon Nord, Lyon, France; 3University of Bologna, S. Orsola-Malpighi
Hospital, Bologna, Italy; 4Taipei Veterans General Hospital, Institute of
Clinical Medicine, National Yang-Ming University, Taipei, Taiwan; 5St
Laszlo Teaching Hospital, Budapest, Hungary; 6Service d’Oncologie
̀ e Marquis, Rennes, France; 7Chiba University,
Médicale, Centre Eugen
Chiba, Japan; 8Hôpital de la Pitié-Salpétrier̀ e, Assistance PubliqueHôpitaux de Paris and Université Pierre et Marie Curie, Sorbonne
Universités, Paris, France; 9Russian Cancer Research Center n.a.N.
Blokhin, Moscow, Russia; 10CHU Timone, Université de la Méditerranée,
Marseille, France; 11Azienda Ospedaliero-Universitaria Pisana, Pisa,
Italy; 12King’s College Hospital NHS Foundation Trust, London, United
Kingdom; 13Chinese People’s Liberation Army Cancer Center of Nanjing
Bayi Hospital, Nanjing; 14Tianjin Medical University Cancer Hospital,
Tianjin, China; 15INSERM 954, CHU de Nancy, Université de Lorraine,
Nancy; 16Service d’hépatogastroentérologie, CHU, Caen, France; 17Kindai
University Faculty of Medicine, Osaka, Japan; 18Bayer Pharmaceuticals,
Bayer Vital GmbH, Leverkusen, Germany; 19Bayer HealthCare SAS, Loos,
France; 20Bayer HealthCare Pharmaceuticals, Whippany, NJ, United
States; 21The First Affiliated Hospital (Xijing Hospital) of the Fourth
Military Medical University, Xi’an, China
E-mail: chs-rego-team@choicehs.com
Background and Aims: In the RESORCE trial, regorafenib improved
overall survival (OS) in patients with hepatocellular carcinoma (HCC)
who progressed during sorafenib treatment, with a HR of 0.63 (95% CI
0.50–0.79; one-sided p < 0.0001) and an improvement in median OS
to 10.6 months from 7.8 months with placebo. We present a
prospective comparison of investigator-assessed tumor response
and progression by the HCC-specific mRECIST and by RECIST 1.1.
mRECIST
Regorafenib
(n = 379)
Disease control rate, n (%)
Complete response (CR),
n (%)
Partial response (PR),
n (%)
Stable disease, n (%)
Response rate (CR + PR),
n (%)
Progressive disease, n (%)
Median PFS (95% CI),
months
Median TTP (95% CI),
months

Placebo
(n = 194)

RECIST 1.1
Regorafenib
(n = 379)

Placebo
(n = 194)

247 (65)
2 (1)

70 (36)
0

249 (66)
0

67 (35)
0

38 (10)

8 (4)

25 (7)

5 (3)

206 (54)
40 (11)

62 (32)
8 (4)

223 (59)
25 (7)

62 (32)
5 (3)

86 (23)
108 (56)
3.1 (2.8, 4.2) 1.5 (1.4, 1.6)

85 (22)
111 (57)
3.4 (2.9, 4.2) 1.5 (1.4, 1.5)

3.2 (2.9, 4.2) 1.5 (1.4, 1.6)

3.9 (2.9, 4.2) 1.5 (1.4, 1.6)

Methods: Adults with HCC Barcelona Clinic Liver Cancer (BCLC) stage
B or C who had radiological progression during sorafenib treatment,
Child-Pugh A liver function, and ECOG performance status 0–1 were
randomized 2:1 to regorafenib 160 mg or placebo once daily during
weeks 1–3 of each 4-week cycle. Treatment continued until disease
progression, death, or unacceptable toxicity. The primary endpoint

Journal of Hepatology 2017 vol. 66 | S333–S542

S451

POSTER PRESENTATIONS
was OS; secondary endpoints were progression-free survival (PFS),
time-to-progression (TTP), response rate (RR), and disease control
rate (DCR). All p values are one-sided.
Results: 573 patients were randomized (regorafenib = 379; placebo =
194). Baseline demographic and disease characteristics were
balanced; 87% of patients were BCLC stage C. Assessments by
mRECIST and RECIST 1.1 were similar (Table). Regorafenib improved
PFS, with a HR of 0.46 (95% CI 0.37–0.56; p < 0.0001) by mRECIST and
0.43 (95% CI 0.35–0.52; p < 0.0001) by RECIST 1.1; HRs for TTP were
0.44 (95% CI 0.36–0.55; p < 0.0001) and 0.41 (95% CI 0.34–0.51; p <
0.0001), respectively. The regorafenib group had a significantly
higher response rate than placebo by mRECIST (11% vs. 4%; p =
0.0047) and RECIST 1.1 (7% vs. 3%; p = 0.0200).
Conclusions: While a slightly higher response rate was observed
using mRECIST criteria, rates of PFS, TTP, and disease control in the
RESORCE trial were similar when assessed by investigators using
mRECIST or RECIST 1.1. These results suggest that in clinical practice
and research, the choice of criteria might not affect radiology-based
efficacy outcomes.
FRI-088
Phase I clinical study with photochemical internalisation, a novel
technology for treatment of perihilar cholangiocarcinoma
R. Sturgess1, D. Palmer2, J. Trojan3, A. Hoffmeister4, B. Neu5, S. Kasper6,
A. Dechêne6, C. Jürgensen7, J. Schirra8, R. Jakobs9, A. Høgset10,
L. Finnesand10. 1Aintree University Hospital, Liverpool, United Kingdom;
2
Clatterbridge Cancer Centre, Aintree University Hospital, Liverpool,
United Kingdom; 3Klinikum der Johann Wolfgang Goethe-Universität,
Frankfurt; 4Universitätsklinikum, Leipzig; 5Technische universität,
Münich; 6Universitätsklinikum Essen, Essen; 7CharitéUniversitätsmedizin, Berlin; 8Klinikum der Ludwig-MaximiliansUniverstät, Münich; 9Klinikum Ludwigshafen, Ludwigshafen, Germany;
10
PCI Biotech, Oslo, Norway
E-mail: lefi@pcibiotech.no
Background and Aims: Photochemical Internalisation (PCI) is a novel
technology that can enhance the local therapeutic effect of a variety
of molecules, including several commonly used cytotoxic drugs.
Fimaporfin (TPCS2a) is a proprietary photosensitiser that are used to
induce PCI.
The aim of this Phase I study was to establish a safe and tolerable dose
of fimaporfin induced PCI with gemcitabine followed by systemic
gemcitabine/cisplatin chemotherapy in patients with inoperable
perihilar cholangiocarcinoma (CCA).
Methods: Patients with a histological or cytological diagnosed
adenocarcinoma, perhilar CCA, which was considered inoperable
and treatable with the PCI technology could enter the study. The
study was a single arm dose escalating study where either fimaporfin
or the intraluminal biliary light dose were adjusted in cohorts of
minimum three patients evaluable for safety.
In this study fimaporfin were administered at Day 0 followed by a
standard dose of gemcitabine (1000 mg/m2) and intraluminal biliary
laser light application (652 nm) through an endoscope on Day 4. The
study was conducted at several clinical sites in Germany, Norway and
UK.
Results: A total of 16 patients were treated in the dose escalating Phase
I part of this study. Four different dose cohorts were tested. Of the 16
patients treated, 11 completed the 8 cycles of combination therapy,
and 5 patients were early withdrawals. There was no mortality on
study. The treatment was well tolerated with no Dose Limiting
Toxicities, and no serious safety concerns were raised. In the last two
dose cohorts, radiological evaluation performed by two independent
radiologists showed that 7 out of 8 patients had evaluable tumor, and
four of these showed an objective tumor response at 6 months,
including two complete responses. The two radiologist found in total
19 target lesions before treatment, and recorded evidence of >20%
reduction in tumour size in all but 2 of these lesions, with 12 lesions
being reported as undetectable by imaging at 6 months. Updated
overall survival data will be presented.
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Conclusions: A safe and tolerable dose of fimaporfin and light was
found in this dose escalation study with an overall good safety profile
of the treatment of perhilar CCA with PCI and gemcitabine. The
patient number in this clinical study is small, but the results indicate
high durable objective tumor response rates. The early signs of
efficacy using PCI treatment with fimaporfin and gemcitabine are
encouraging.
FRI-089
Safety and efficacy of chemosaturation in patients with primary
and secondary liver tumours: a single-centre experience after 54
treatments
M.M. Kirstein1, S. Marquardt2, N. Jedicke2, S. Marhenke2, W. Koppert2,
M.P. Manns2, F. Wacker2, A. Vogel2. 1Gastroenterology, Hepatology and
Endocrinology; 2Hannover Medical School, Hannover, Germany
E-mail: kirstein.martha@mh-hannover.de
Background and Aims: Chemosaturation with percutaneous hepatic
perfusion (CS-PHP; Hepatic CHEMOSAT® Delivery System; Delcath
Systems Inc, USA) is a novel medical device, which delivers high
doses of the chemotherapeutic agent melphalan directly to the liver
in patients with primary and secondary liver tumours while limiting
systemic toxicity through hemofiltration of the hepatic venous blood.
Results from prospective, randomized-controlled trials including the
improved second generation filter are pending. The aim of this study
was to analyse the safety and efficacy of second generation CS-PHP
after 54 treatments at Hannover Medical School, Germany.
Methods: Overall response rates (ORR) were assessed according to
Response Evaluation Criteria In Solid Tumours (RECIST1.1). Overall
survival (OS) from first CS-PHP, progression-free survival (PFS) and
hepatic PFS (hPFS) were analysed using the Kaplan-Meier estimation.
Toxicity was assessed according to the Common Terminology Criteria
for adverse Events (CTCAEv4.03).
Results: A total of 29 patients were treated with CS-PHP as last-line
therapy. 19 patients had unresectable hepatic metastases from solid
tumors (ocular melanoma [OM] n = 11; colorectal carcinoma n = 2;
pancreatic adenocarcinoma n = 2; periampular carcinoma n = 2;
breast and endometrial cancer each n = 1) and 10 patients were
diagnosed with hepatocellular or cholangiocarcinoma (HCC/CCA).
Treatment was repeated up to a maximum of five sessions. ORR was
19.2% in total. Patients with OM had the highest ORR (33.3%). There
were no responders among patients with hepatobiliary tumours, but
these patients had durable overall stable disease (40%) similar to
patients with OM (45.5%). Median OS, PFS and hPFS were 261, 117 and
135 days, respectively. Tumour volume negatively correlated with OS
(correlation index [CI] = −0.44; p < 0.05) but was no predictor for
achieving a response (Odds Ratio [OR] 1.2; p = n.s.). Toxicity was
transient and managaeble: the most prevalent adverse events were
thrombopenia, increase of aminotransferases and decrease of
bilirubin ( p < 0.001) and albumin ( p < 0.01), which all recovered
within 21 days. Intra- and postinterventional complications included
cardiovascular events, ulcerous bleeding and edema.
Conclusions: CS-PHP using the second generation hemofiltration
system is effective and tolerable. Refined patient selection based on
tumour volume is of great importance. Particularly patients with OM
and with hepatobiliary tumours, represent good candidates for
CS-PHP.
FRI-090
Improved prediction of survival by a risk factor-integrated
inflammatory score in Sorafenib treated hepatocellular
carcinoma
M.F. Sprinzl1,2, S. Koch1,2, M.L. Seib1, J. Weinmann-Menke1,2, H. Lang3,
D. Zöller 4, J.U. Marquardt1, M.-A. Wörns1, P.R. Galle1, A. Weinmann1,2.
1
Department of Internal Medicine I; 2Clinical Registry Unit; 3Department
of General, Visceral and Transplant Surgery; 4Institute of Medical
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E-mail: martin.sprinzl@unimedizin-mainz.de

Journal of Hepatology 2017 vol. 66 | S333–S542

POSTER PRESENTATIONS
Background and Aims: Inflammation affects progression and
invasion of hepatocellular carcinoma (HCC). We therefore postulate
that systemic inflammatory markers could help to predict prognosis
in HCC patients receiving Sorafenib therapy.
Methods: HCC patients diagnosed before 2007 (n = 294) and an
independent HCC cohort (n = 141) receiving Sorafenib after 2007
were included into a retrospective monocenter analysis. Overall
survival (OS) was correlated with neutrophil to lymphocyte ratio
(NLR), platelet to lymphocyte ratio (PLR), C-reactive protein to
albumin ratio (CAR), Glasgow prognostic score (GPS) and the
modified GPS (mGPS) along with other clinico-pathological parameters. Predictors of OS were assessed by multivariate Cox regression
and ROC-AUC analyses.
Results: NLR (p = 0.013), CAR (p = 0.002), GPS (p = 0.001), mGPS (p <
0.001), portal thrombosis (p < 0.001), metastatic HCC disease (<0.001),
ECOG score (p = 0.001), Child Turcotte Pugh stage (p = 0.001) and
thrombocytopenia (p = 0.050) were independent predictors for OS in
the trans-sectional HCC cohort. Validation in the Sorafenib-treated
HCC cohort confirmed NLR (p = 0.05), CAR (p < 0.001), GPS (p = 0.007),
mGPS (p = 0.002) as well as ECOG score (p < 0.001) and portal
thrombosis (p < 0.001) as consistent prognostic factors.
ROC-AUC values for the prediction of 12-month survival in Sorafenibtreated HCC were 0.746 (CAR >/≤0.37 cut-off, p < 0.001), 0.763 (GPS, p
< 0.001) and 0.749 (mGPS, p < 0.001), respectively. Combined analysis
of an ECOG/portal thrombosis-extended mGPS (mGPS-EP) achieved a
higher AUC of 0.832 (0.758–0.905) for the 12-month survival
prediction, resulting in a 71% > sensitivity and 79.6% > specificity at
a >2 point cut-off.
Conclusions: Inflammatory scores alone or in combination with
integrated risk factors improve prediction of outcome under
Sorafenib therapy and may guide treatment decision.
FRI-091
Novel circulating cell free DNA methylation alterations as a
biomarker for the detection of hepatocellular carcinoma
J.D. Yang1, R.A. Hlady1, E. Mohamed1, G.J. Gores1, L.R. Roberts1,
K.D. Robertson1. 1Mayo Clinic College of Medicine, Rochester, United
States
E-mail: yang.judong@mayo.edu
Background and Aims: Cancer specific methylation of circulating
cell-free DNA (cfDNA) in the peripheral blood can be used as a noninvasive diagnostic marker for the early detection of cancer. We aim
to identify specific methylation patterns in cfDNA that can identify
hepatocellular carcinoma (HCC) among patients with cirrhotic liver
disease.
Methods: A total of 2 ml of plasma sample was collected from
cirrhotic patients with/without HCC. Whole-genome methylation
profiling was performed using the Infinium HumanMethylation 450k
BeadChip array (Illumina). Infinium 450k Data was processed and
normalized using the Subset-quantile Within Array Normalization
(SWAN) method via the R Bioconductor package “minfi”. Differently
methylated regions (DMR) between HCC and cirrhotic controls were
identified using Student’s t tests. All relevant 450k analyses had a
false discovery cutoff of <0.05 with the indicated methylation change.
Pathway analysis was performed using a list of genes with DMRs
using MetaCore. The area under the receiver operating characteristic
curve (AUROC) was calculated to quantify the ability of specific DMRs
to discriminate patients with HCC from those with cirrhotic liver
disease alone.
Results: A total of 28 cirrhotic controls and 32 HCC cases (14 with
early stage HCC: BCLC A) were included. HCV was the most common
etiology in HCC (61%) and cirrhotic control (32%) groups, respectively.
Un-biased whole-methylome analysis of cfDNA identified 263 DMRs
with mean beta coefficient differences between HCC and cirrhosis
equal to or larger than 0.1 and the corresponding P value less than
0.01 after excluding DMRs located on allosomes. The MetaCore
ontology enrichment analysis showed that HCC is the 6th most
significant biological process after melanoma, neurotransmission,

depression, metabolic diseases, and prostatic neoplasm. The combination of two individual DMR markers (cg19097082, cg27545611)
demonstrated 87% sensitivity for HCC detection at 93% specificity
with the AUROC of 0.94. The combination of the same two DMR
markers was 77% sensitive for early stage HCC detection at 93%
specificity with an AUROC of 0.91.
Conclusions: Whole genome methylation profiling of cfDNA in the
2 ml of plasma reveals novel DMRs that are highly enriched in
biological process of HCC and may have utility for the early detection
of HCC. Further prospective optimization and validation of the list of
DMRs of cfDNA in a larger cohort is needed.
FRI-092
Validation of the ALBI grade as a substitute for the Child-Pugh
class in the BCLC classification of hepatocellular carcinoma and of
the additional value provided by the Neutrophil-to-Lymphocyte
Ratio
M. Colombo1, M.E. Burlone1, M.T. Minh1, R. Minisini1, P. Giarda1,
D.J. PInato2, M. Pirisi1. 1Translational Medicine, Università del Piemonte
Orientale, Novara, Italy; 2Deparment of Surgery and Cancer, Imperial
College, London, United Kingdom
E-mail: mario.pirisi@med.unipmn.it
Background and Aims: It has been suggested that the AlbuminBilirubin (ALBI) grade may conveniently substitute the Child-Pugh
score in the Barcelona Clinic Liver Cancer (BCLC) classification of
hepatocellular carcinoma (HCC). In a recent meta-analysis, the
inflammatory marker Neutrophil-to-Lymphocyte Ratio (NLR) was
identified as a major prognostic factor for HCC patients, possibly
qualifying for incorporation into prognostic models of HCC
(Oncotarget 2016; doi: 10.18632/oncotarget.9942). Our aims were
(a) to validate the prognostic performance of ALBI based BCLC in
comparison to that of Child-Pugh based BCLC, and (b) to assess the
putative role of NLR as a covariate (at the proposed cut-off = 2.8) with
either system.
Methods: A single center series of N. = 311 HCC patients (N. = 230
males, median age at diagnosis 70 years) was studied. Overall survival
was calculated from the time of radiological diagnosis to the time of
death or last follow-up. This set of data was divided randomly into
two subsets: the first (N = 156; 83 events) was used as a training set,
the second (N = 155; 88 events) as a validation set. To compare the
predictive ability of different Cox proportional hazards models, we
calculated the Somers’D coefficients with relative confidence limits
and p-values, using the Stata statistical software package, rel. 13.1
(StataCorp, College Station, TX, USA).

Predictors in
the model

Hazard
ratio

P value(s)

Training set (N = 156)
Child-Pugh
2.46
<0.001
based BCLC
ALBI based
1.65
<0.001
BCLC
Child-Pugh
2.40/1.38
<0.001/
based BCLC/
<0.001
NLR
ALBI based
1.53/1.32 <0.001/0.001
BCLC/NLR
Validation set (N = 155)
Child-Pugh
2.41
<0.001
based BCLC
ALBI based
2.56
<0.001
BCLC
Child-Pugh
2.29/1.19 <0.001/0.031
based BCLC/
NLR
ALBI based
2.42/1.16 <0.001/0.074
BCLC/NLR
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Somers’D

95% CI

0.456

0.358–0.553

0.424

0.323–0.525

0.514

0.407–0.620

0.488

0.384–0.591

0.516

0.408–0.623

0.533

0.432–0.633

0.544

0.434–0.653

0.561

0.461–0.622

P value

0.400

0.439

0.447

0.483
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Results: In the training set, the time at risk was 87,634 days, with a
median survival time of 652 days (IQR, 270–1504 days); in the
validation set, the corresponding figures were 88,498 and 652 days
(IQR, 210–1481), respectively. The ratio between the incidence rates
in the two sets was 0.952 (95%CI, 0.697–1.300). The Table presents
hazard ratios, Somers’D coefficients and corresponding 95% confidence intervals for the models either including the Child-Pugh based
BCLC or the ALBI based BCLC, with/without NLR as covariate, both in
the training and the validation set. The p values refer to (a)
contribution of each variable to the model; (b) comparisons
between the Somers’D coefficients attributable to each model.
Conclusions: Incorporating the ALBI grade into the BCLC classification qualifies as a validated (although not more performant) alternative to the use of the Child-Pugh score. Adding NLR as a covariate
refines prognostic performance more consistently when used in
conjunction with the Child-Pugh based BCLC rather than with the
ALBI based BCLC.
FRI-093
The optimal cutoff value of serum alpha-fetoprotein in the
diagnosis of hepatocellular carcinoma
J.-F. Tsai1, on behalf of S.-C. Chen, Z.-Y. Lin, C.-Y. Dai, M.L. Yi,
W.-L. Chuang, J.-F. Huang, S.-C. Chen2, Z.-Y. Lin1, M.-L. Yu1, C.-Y. Dai1,
W.-L. Chuang1, J.-F. Huang1. 1Division of Hepatobiliary, Department of
Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung
Medical University; 2Division of Hepatobiliary, Department of Internal
Medicine, Kaohsiung Medical University Hospital, Kaohsiung Medical
Universiy, Kaohsiung, Taiwan
E-mail: jftsai@cc.kmu.edu.tw
Background and Aims: Serum alpha-fetoprotein (AFP) determinations is the most prominent oncobiomarker for the diagnosis of
hepatocellular carcinoma (HCC). However, the optimal cut-off level
remains unclear. This study aimed to determine the optimal
diagnostic cut-off value for HCC.
Methods: We retrospectively reviewed the medical records of
pathology-proven patients with cirrhotic HCC who had pre-biopsied
AFP level and those with cirrhosis alone. Both groups were matched
in age, sex, and Child-Pugh grading during the same period. The
diagnosis of cirrhosis was based on conventional techniques. The
diagnostic performances of AFP in HCC were determined using
receiver operating characteristic (ROC) curve with the area under
curve (AUC), sensitivity, specificity, diagnostic accuracy, positive and
negative predictive values (PPV and NPV).
Results: A total of 986 patients with HCC or cirrhosis were enrolled.
Each group had 361 (73.2%) men and 132 (26.8%) women ( p = 0.0001).
There was no difference in median age. HCC group had higher median
AFP levels (23 (range: 3–382420) ng/ml and 5 (3–134) ng/ml; p =
0.0001). The AUC for all HCC patients was 0.78 (95% confidence
interval (CI), 0.75–0.80). This accuracy indicated that AFP is useful for
diagnostic purpose. The frequently used diagnostic values of AFP were
20, 200, 400 ng/ml. In this study, using AFP levels at 20, 100, 200, and
400 ng/ml as the cut-off values, the calculated AUCs were 0.70 (95% CI,
0.67–0.73) with sensitivity of 51.3%, specificity of 88.2%, PPV of 81.4%,
NPV of 64.4%; 0.67 (95% CI, 0.64–0.7) with sensitivity of 34.9%,
specificity of 99.4%, PPV of 98.3%, NPV of 60.4%; 0.64 (95% CI, 0.60–
0.67) with sensitivity of 27.2%, specificity of 100%, PPV of 100%, NPV of
57.9%; and 0.61 (95% CI, 0.57–0.64) with sensitivity of 21.1%, specificity
of 100%, PPV of 100%, NPV of 55.9%, respectively. The calculated
diagnostic accuracies were 69.8%, 67.1%, 63.6%, and 60.5% at the cut-off
values of 20, 100, 200, and 400 ng/ml, respectively. From our results,
serum AFP at 100 ng/ml showed the moderate AUC (0.67) and higher
diagnostic accuracy (67.1%; which was higher than those of 200 and
400 ng/ml), moderate sensitivity, more than 99% specificity, more
than 98% PPV, and moderate NPV (60.4%).
Conclusions: Our study suggests that AFP has a pivotal role in the
diagnosis of HCC. The optimal cut-off value may be 100 ng/ml rather
than 200 ng/ml.
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FRI-094
External validation of the ITA.LI.CA prognostic system for patients
with hepatocellular carcinoma: a multicenter cohort study
M. Borzio1, on behalf of EpaHCC study group, E. Dionigi2, on behalf of
EpaHCC study group, A. Rossini3, M. Marignani4, R. Sacco5, I. De Sio6,
E. Bertolini7, G. Francica8, A. Giacomin9, G. Parisi10, S. Vicari11,
A. Toldi12, A. Salmi13, S. Boccia14, A. Maringhini15, F. Fornari16.
1
UOC Gastroenterologia ed Endoscopia Digestiva, ASST Melegnago e
Martesana; 2UOC Gastroenterologia ed Endoscopia Digestiva, ASST
Melegnano e della Martesana, Vizzolo Predabissi, Melegnano;
3
Dipartimento di Medicina, SSVD di Epatologia, ASST Spedali Civili di
Brescia, Brescia; 4UOS Malattie delle vie Biliari e del Fegato, UOC malattie
dell’Apparato Digerente e del Fegato, AO S.Andrea, Università “Sapienza”
Roma, Roma; 5UO Gastroenterologia e Malattie del Ricambio, Azienda
Ospedaliero Universitaria Pisana, Ospedale Cisanello, Pisa, Pisa;
6
Unità di Gastroenterologia, Ospedale Policlinico, Napoli, Napoli;
7
U.O. Medicina VI Epatologia e Gastroenterologia, Ospedale San Paolo,
Università degli Studi di Milano, Milano; 8Unità di Ecointerventistica,
Presidio Ospedaliero Pineta Grande, Castelvolturno, Castelvolturno;
9
Dipartimento di Scienze Chirurgiche e Gastroenterologiche, Ospedale
Policlinico di Padova, Padova; 10Dipartimento di Medicina, Ospedale
Santa Maria del Prato, Feltre, Feltre; 11UOS Gastroenterologia, Ospedale
di Bentivoglio, Bologna, Bologna; 12UO Gastroenterologia, Ospedale
Valduce, Como, Como; 13Dipartimento Medicina, Università di Verona,
Verona; 14UOC Gastroenterologia, Ospedale S.Anna, Ferrara, Ferrara;
15
UO Medicina Interna I, Ospedale “Civico e Benfratelli”, Palermo,
Palermo; 16Unità di Gastroenterologia ed Epatologia, Ospedale G da
Saliceto, Piacenza, Piacenza, Italy
E-mail: elenadionigi@yahoo.it
Background and Aims: Several staging systems for HCC patients
have been developed. BCLC classification is still considered the
best in predicting HCC patients’ survival, but few prognostic
limitations have emerged. Recently the Italian Liver Cancer (ITA.LI.
CA) new prognostic score, showing strong ability to predict individual
survival was proposed. Aim of our study is to provide an external
validation of the ITA.LI.CA system in an independent and large
Western cohort.
Methods: From September 2008 to April 2016, 1508 cirrhotic patients
with incident HCC were consecutively enrolled in 27 Italian
institutions (EpaHCC cohort). Clinical, tumor and treatment-related
variables were collected, patients stratified according to BCLC, ITA.LI.
CA staging and prognostic score, Hong Kong Liver Cancer (HKLC),
Cancer Liver Italian Program (CLIP), Japanese Integrated System (JIS),
and MESIAH. Harrel’s C index, the Akaike Information Criterion (AIC)
and likelihood ratio test were used to compare predictive ability of
different systems. A subgroup analysis for treatment category
(curative vs palliative) was performed.
HCC prognostic
systems
Study group (n = 1508)
ITA.LI.CA score
CLIP
HKLC
MESIAH
JIS
ITA.LI.CA TUMOR
STAGE
BCLC

AIC

C
index

χ²
test

Lrtest,
p value

7.087
7.233
7.194
7.159
7.206
7.307

0.77
0.73
0.75
0.76
0.74
0.72

764
575
659
642
563
482

161 < 0.001
44 < 0.001
87 < 0.001
123 < 0.001
221 < 0.001

7.234

0.74

514

158 < 0.001

Results: Median follow up was 44 months (IQ 23–63) and median
overall survival was 34 (IQ 13–82). Patients enrolled had a median
age of 71 years, were mainly males and hepatitis C carriers. According
to ITA.LI.CA tumor stage 246 patients were in stage 0, 472 in stage A;
657 in the stages B1–3; 133 in stage C. Discrimination ability
and monotonicity of gradient of different HCC prognostic systems
are reported in Table. The ITA.LI.CA prognostic system showed the best
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discriminatory ability (C-index = 0.77) and monotonicity of gradients.
The superiority of the score was also confirmed after stratification of
the population for treatment strategy (curative vs. palliative).
Conclusions: This is the first study that externally validated the ITA.
LI.CA prognostic system for HCC in a large cohort of Western patients
with incident HCCs. ITA.LI.CA score system performed better than
other available systems, including BCLC, even after stratification by
curative or palliative treatment. This new system including both a
tumor staging and an integrated prognostic score appears to be
particularly useful in clinical practice to predict individual HCC
prognosis.
FRI-095
Previous and resolved hepatitis B virus infection is not a risk
factor for the development of hepatocellular carcinoma in
patients with liver cirrhosis due to hepatitis C virus or alcohol
M.A. de Jorge1, M.L. González-Diéguez1, C. Alvarez-Navascues1,
A. Castaño1, M. Varela1, V. Cadahia1, C. Rodríguez-Escaja1, E. Rubio1,
M. Rodriguez1. 1Hepatology Unit, Hospital Universitario Central de
Asturias, Oviedo, Spain
E-mail: luisagondi@hotmail.com
Background and Aims: Several studies, mainly in patients with
hepatitis C virus (HCV) related cirrhosis, have shown an increase in
hepatocellular carcinoma (HCC) development among those with
previous hepatitis B virus (HBV) infection.
Aim: To know the influence of past HBV infection on the risk of HCC
development in a cohort of patients with liver cirrhosis due to HCV or
alcohol.
Methods: 956 patients with Child A/B cirrhosis due to HCV (n = 340)
or alcohol (n = 616) included in a HCC screening program were
analyzed. Most were male (79%), mean age 54.6 ± 8.5 years. AntiHBc
and antiHBs were determined in all cases. HBsAg-positive patients
were excluded. The association of antiHBc positivity and HCC
development was analyzed by Kaplan-Meyer and adjusted for other
classic HCC risk factors (age, sex, tobacco, platelet count, esophageal
varices, AFP, previous cirrhosis decompensation) by Cox regression.
Results: AntiHBc was positive in 210 patients (22%), in 138 of them
(65.7%) with antiHBs. AntiHBc prevalence did not change along the
study. AntiHBc presence was more frequent among patients with
HCV (39.1% vs. 12.6%; p < 0.001) or HIV infection (75% vs. 19%; p <
0.001). Age was similar between antiHBc positive and negative
patients (53.7 ± 8.4 vs. 54.8 ± 8.6 years; p = 0.09) and the prevalence
was similar in males (22.1%) and females (21.3%) ( p = 0.79). During a
mean follow-up of 65.8 ± 58.8 months, 161 patients (16.9%) developed HCC. There were no significant differences in the cumulative
probability of developing HCC at 15 years between antiHBc positive
and negative in the global series (44.6% vs. 33.3%; p = 0.58), in
alcoholic cirrhosis (29.4% vs. 29.4%; p = 0.44) or in HCV cirrhosis
(52.8% vs. 38.2%; p = 0.32). After adjusting with other variables
potentially related to HCC development, antiHBc was not a risk factor
in the global series ( p = 0.81), in alcoholic cirrhosis ( p = 0.57) neither
in HCV cirrhosis ( p = 0.63). HCC incidence was significantly higher in
antiHBc negative patients (n = 746) than in those with isolated
antiHBc (n = 72) (33.3% vs. 9.4%; p = 0.015), but the difference
disappeared after adjusting for other variables. HCC development
was independently associated with older age, male sex and lesser
platelet count and prothrombin activity and with HCV infection.
Conclusions: Previous and resolved HBV infection is not a risk factor
for the development of HCC in patients with alcoholic or HCV-related
cirrhosis. Variables independently associated with HCV development
in this cohort were age, male sex, platelet count, prothrombin activity
and HCV infection.

FRI-096
Short-Course carbon-ion radiation therapy for hepatocellular
carcinoma: a nationwide survey by Japan Carbon Ion Radiation
Oncology Study Group (J-CROS 1504)
K. Shibuya1, T. Ohno1, K. Terashima2, S. Toyama3, H. Tsuji4, T. Okimoto2,
Y. Shioyama3, T. Kamada4, T. Nakano1 and Japan Carbon Ion Radiation
Oncology Study Group (J-CROS). 1Heavy Ion Medical Center, Gunma
University, Maebashi; 2Department of Radiology, Hyogo Ion Beam
Medical Center, Tatsuno; 3Ion Beam Therapy Center, SAGA-HIMAT
Foundation, Tosu; 4National Institute of Radiological Science Hospital,
National Institutes for Quantum and Radiological Sciences and
Technology, Chiba, Japan
E-mail: shibukei@gunma-u.ac.jp
Background and Aims: Carbon-ion radiation therapy (C-ion RT) has
shown encouraging results for hepatocellular carcinoma (HCC) in
some single-center studies. We evaluated the efficacy and safety of
short-course C-ion RT for HCC in the nationwide multicenter study by
the Japan Carbon Ion Radiotherapy Study Group (J-CROS).
Methods: Consecutive HCC patients who were treated with C-ion RT
in four or less fractions at Japanese four institutions between April
2005 and November 2014 were analyzed retrospectively. Patients who
had been enrolled into the feasibility or dose-escalation studies in the
participating institutions were excluded. Primary outcome was overall
survival rate, and secondary outcomes were local control rate,
treatment-related toxicity, and radiation-induced liver disease (RILD).
Results: A total of 174 patients were enrolled in this study. Prescribed
doses were 48.0 Gy (RBE) by two fractions (n = 46), 52.8 Gy (RBE) (n =
108) and 60.0 Gy (RBE) (n = 20) by four fractions. The median
maximum diameter of greatest tumor was 3.0 cm (range, 0.8–
10.3 cm). Of the 174 patients, 95 (54.6%) were treatment-naïve, and
79 (45.4%) were treatment-experienced. The median follow-up
period was 20.3 (range, 2.9–103.5) months. The overall survival
rates at 1, 2 and 3 years were 95.4%, 82.5% and 73.3%, respectively. The
local control rates at 1, 2 and 3 years were 94.6%, 87.7% and 81.0%,
respectively. Multivariate analysis showed that ECOG PS ( p < 0.001),
Child-Pugh class (p < 0.001), maximum tumor diameter ( p = 0.003),
and history of previous treatment ( p = 0.008) were significant
prognostic factors for overall survival. No treatment related death
occurred during follow-up period. Grade 3 or Grade 4 treatmentrelated toxicities were observed in 10 patients (5.7%): dermatitis (n =
5), hepatic encephalopathy (n = 2), myositis (n = 1), alanine aminotransferase elevation (n = 1) and rib fractures (n = 1). RILD was
observed in three patients (1.7%).
Conclusions: Short-course C-ion RT is a safe and effective localregional therapy for HCC. These data provide strong rationale for
prospective trials, and J-CROS is starting nationwide multi-institutional prospective studies.
FRI-097
Treatment patterns and clinical outcomes for patients with
hepatocellular carcinoma from China: a sub-analysis of the
Global Hepatocellular Carcinoma BRIDGE Study
M. Chen1, L. Li2, H. Li3, Y. Zhang4, F. Wang5, L. Yan6, Y. Bai7, G. Han8,
H. Hu9, S. Qin10. 1Sun Yat-sen University Cancer Center, Guangzhou;
2
Tumor Hospital of Guangxi Medical University, Nanning; 3Bristol-Myers
Squibb, Shanghai, China; 4Bristol-Myers Squibb, Hopewell; 5BristolMyers Squibb, Princeton, United States; 6West China Hospital, Sichuan
University, Chengdu; 7The Third Affiliated Hospital, Harbin Medical
University, Harbin; 8Xijing Hospital, Fourth Military Medical University,
Xi’an; 9Eastern Hepatobiliary Surgical Hospital, Second Military Medical
University, Shanghai; 10People’s Liberation Army Cancer Center, Bayi
Hospital of People’s Liberation Army, Nanjing, China
E-mail: jake.burrell@adelphicn.com
Background and Aims: The BRIDGE study was a large-scale,
international, observational cohort study undertaken to improve
understanding of real-world management of patients with hepatocellular carcinoma (HCC), from diagnosis to death. This sub-analysis
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investigated treatment patterns and outcomes for patients with HCC
from China.
Methods: This analysis included BRIDGE study participants from
China. Patients were aged ≥18 years, newly diagnosed with HCC
between 1 Jan 2005, and 30 June 2011, and received treatment for
HCC at a BRIDGE study site. Patients were followed up until death or
the data cutoff; 30 Sept 2012, and data were collected retrospectively
from chart reviews. Survival was calculated using the Kaplan–Meier
method. This study, and third-party writing support, was funded by
BMS.
Results: Overall, 8,683 Chinese patients were included; the majority
were BCLC Stage A or C. The most common first-line treatment for
BCLC Stage A was resection (50.0%), and transarterial chemoembolization (TACE) was most common for BCLC Stage B (64.1%) and C
(56.3%) (Figure). Over 20% of BCLC Stage B and C patients received
first-line resection. In second-line; after first-line resection or
percutaneous ethanol injection (PEI)/radiofrequency ablation (RFA),
TACE was the most common treatment choice (19% [529/2742] and
15% [49/335], respectively), and following first-line TACE “other
locoregional therapy” (5% [230/4,380]) and PEI/RFA (4% [175/4,380])
were most common. Of 5,335 patients receiving TACE in any line, the
mean number of courses was 1.9 (SD = 1.4), which was similar across
BCLC stages.
For BCLC Stages A, B, C and D, median overall survival (OS) after firstline was 55 (95% CI; 47, NR), 22 (18, 30), 14 (13, 15) and 4 (2, 8)
months, and median progression free survival (PFS) was 29 (25, 34),
14 (12, 17), 10 (9, 11) and 2 (2, 4) months, respectively. By first-line
treatment selection, median OS was as follows; resection: not
reached (NR), 69 and 38 months, TACE: 23, 16 and 11 months, and
PEI/RFA: 41, NR and 25 months, for patients with BCLC Stage A, B, and
C, respectively.

Conclusions: Data from real-life clinical practice in China show that
resection is preferred in first-line for patients with HCC BCLC Stage A,
and is also associated with good clinical outcomes in a minority of
patients with BCLC Stage B and C who are suitable for resection. TACE
is dominant in first-line for BCLC Stages B and C and may be
associated with lower clinical benefit, probably due to selection of
patients in poorer health unsuited to other treatments.
FRI-098
Phase I dose escalating study of hypoxia-activating agent
tirapazamine in combination with trans-arterial embolization in
patients with intermediate stage hepatocellular carcinoma
N. Abi-Jaoudeh1, D. Fernando1, K. Nelson1, H. Javan1, R. Guzman1,
T. Seery2, P.-C. Liang3, P.-J. Chen3, J.-I Hwang4, D.K. Imagawa5.
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Background and Aims: Trans-arterial chemoembolization (TACE) is
standard of care for intermediate stage hepatocellular carcinoma
(HCC) according to the Barcelona clinic liver cancer (BCLC) staging
system. No difference has been demonstrated between bland and
chemoembolization. Therapeutic efficacy has not improved despite
multiple approaches. Tirapazamine (SR-4233) is activated to its active
form at low levels of oxygen. Phase 1 dose escalating study combining
tirapazamine and trans-arterial embolization for intermediate HCC
was performed to assess safety and efficacy.
Methods: Patients with HCC, age 20–75, ECOG 0-1, Child-Pugh A, up
to 4 treatment-naive HCC lesions less than 10 cm in diameter were
enrolled. Using 3 + 3 design, patients were assigned to 5 cohorts
according to tirapazamine dose; initial two doses were 5, 10 mg/m2
IV, then 5, 10, 20 mg/m2 IA. The administration of tirapazamine was
followed by Lipiodol/Gelfoam embolization. Serial blood draws were
performed for 24 hours post procedure for pharmacokinetics.
Patients were followed weekly for the first 3 weeks then every 6
weeks post embolization. Treatment efficacy was evaluated by
contrast enhanced MRI using mRECIST criteria. Treatment schedule
was on demand i.e. presence of persistent disease.
Results: A total of 17 patients (median age 66, range 37–75, 12 male)
were treated. The average number of lesions was 2.06 per patient;
average tumor size was 31.9 mm (range 7–73 mm) median tumor size
sum per patient was 68 mm (28–102 mm). Twelve patients received
one session, 4 patients received 2 and one received 3. Treatments
were well tolerated. Neither dose limiting toxicity nor serious
adverse events were reported. Transient liver enzyme increase was
mild to moderate (AST 27–317, ALT 36–273, Bilirubin 0.6–3.1).
Pharmacokinetic analysis showed that plasma levels and blood
Area Under the Curve (AUC) levels of tirapazamine were doseproportional and comparable between IV and IA administration. The
AUC of an active metabolite SR4317 was higher with IA delivery.
Follow-up imaging is not yet available for 2 patients. Of the remaining
patients, 10/15 (67%) are in complete remission (CR) achieved with 1
treatment in 8 patients and after 2 treatments in 2 patients. The
median duration of CR is 171 days (range 43–305). There have been no
cases of local recurrence or deaths.

Conclusions: Combination of tirapazamine and embolization
appears safe with a robust efficacy of 67% CR. An open label
randomized phase 2 trial will compare this strategy with TACE.
FRI-099
PET/CT findings using 18F-labeled galactose tracer (FDGal) vs. 18Flabeled glucose tracer (FDG) in patients with hepatocellular
carcinoma
K.P. Bak-Fredslund1,2, S. Kramer1, G.E. Villadsen2, S. Keiding1,2,
M. Sørensen1,2. 1Department of Nuclear Medicine & PET Centre;
2
Department of Hepatology and Gastroenterology, Aarhus University
Hospital, Aarhus, Denmark
E-mail: kirsbakf@rm.dk
Background and Aims: The liver specific PET tracer [18F]fluoro-2deoxy-D-galactose (FDGal) is a potential useful supplement to
contrast-enhanced CT (ceCT) and MRI for the detection of hepatocellular carcinoma (HCC). We wish to compare the findings on FDGal
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PET/CT with the findings by the most used tracer in oncology, 2deoxy -2[18F]fluoro-D-glucose (FDG).
Methods: From December 2014 to September 2016, 25 patients, with
known (n = 13) or suspected HCC (n = 12) and without dessimination
of HCC on ceCT/MRi, were enrolled. The patients were examined on
two separate days (median 7 days, range 1–34 days). PET scans were
performed with 5–7 bed positions of three minutes each from vertex
cranii to mid-femur one hour after injection of 100 MBq FDGal or
5 MBq/kg FDG.
Results: The 25 patients had 39 intrahepatic tumours on ceCT (20
tumours > six cm). FDGal PET/CT detected 28 (72%) of these tumours:
46% were FDGal cold spots (FDGal uptake < surrounding liver tissue)
and 26% were hot spots (FDGal uptake > surrounding liver tissue). 13
tumours (33%) were positive on FDG PET/CT. Diameter of FDGal hot
spots tended to be less than three cm – cold spots tended to be over
six cm, often with hot spots in the margin of the tumour. One patient
did not have HCC – FDGal and FDG PET/CT were normal.
Extrahepatic foci with high uptake of FDGal were detected in six of
the 25 patients (one patient with two lesions). Five of these lesions
(bone = 3 and lung = 2) were confirmed to be HCC metastases by
either histology (n = 2) or reexamination with ceCT/MRI. Biopsy of the
remaining two foci showed Warthin’s tumor of the parotic gland (also
positive on FDG PET/CT) and oncocytic metaplasia in the nasopharynx. Only one of the four extrahepatic HCC metastases was detected
by FDG PET/CT.
FDG PET/CT lead to multiple additional extrahepatic findings
(examples: colon polyps = 3, lymph nodes in porta hepatis = 2 and
bone focus = 1). Biopsy from one of the FDG positive lymph nodes was
attempted but inconclusive. The bone focus was detected simultaneous with a large polyp in colon on FDG PET/CT – confirmation of the
origin of the potential metastasis is in progress.
Conclusions: FDGal PET/CT has a higher sensitivity than FDG PET/CT
for the detection of intrahepatic HCC. The interpretation of
intrahepatic FDGal PET/CT can though be challenging due to the
high uptake in the surrounding liver tissue. FDGal PET/CT is also
superior for detection of extrahepatic metastases of HCC and the
number of non-HCC extrahepatic findings is limited compared to FDG
PET/CT.
FRI-100
EpCAM-positive circulating tumor cells as liquid biomarker for
early micrometastases and HCC recurrence risk
K. Schulze1, J. von Felden1, T. Krech2, F. Ewald3, B. Nashan3,
A.W. Lohse1, S. Riethdorf4, H. Wege1. 1I. Department of Internal
Medicine; 2Institute of Pathology; 3Department for Hepatobiliary and
Transplant Surgery; 4Institute of Tumor Biology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany
E-mail: kschulze@uke.de
Background and Aims: Without liver transplantation, early HCC
(BCLC stage A) has a limited prognosis due to recurrence rates of up to
70% after curative resection or ablation. Recurrence within two years
is believed to be caused by intrahepatic micrometastases, untraceable
by current imaging techniques. Recently, we have demonstrated that
the presence of EpCAM-positive circulating tumor cells (CTC) is
associated with systemic disease and inferior overall survival
(Schulze et al., Int J Cancer 2013). Hence, the aim of this study was
to investigate CTC detection as liquid biopsy to identify patients with
high HCC recurrence risk.
Methods: 67 patients undergoing HCC resection between 2011 and
2015 were prospectively enrolled. 24 hours prior to surgery, blood
specimens were obtained, and processed with the CellSearchTM
system, detecting and enumerating EpCAM-positive/keratin-positive
CTC. Ten patients with incomplete data regarding HCC recurrence,
secondary liver transplantation, or perioperative death were
excluded. Primary endpoint was recurrence free survival (RFS).
Tumor grading, tumor size, angioinvasion, and resection margins
were also assessed as predictors for RFS.

Results: 13 women and 44 men (63.6 ± 11.1 years) were enrolled.
Baseline characteristics were equally distributed between patients
with and without CTC. CTC positive patients had a significantly higher
recurrence risk with a hazard ratio (HR) of 2.3 compared to CTC
negative patients ( p = 0.027). Furthermore, RFS for CTC positive
patients was significantly shorter with a median of 5.0 ± 1.5 months
compared to 12.0 ± 2.5 months in CTC negative patients ( p = 0.039).
As expected, incomplete resection (R1) was identified as an
additional parameter associated with shorter RFS (HR = 2.7,
p = 0.035), but the predictive power of CTC status was independent
of R1. Microscopic vascular invasion (V1) was equally distributed
between patients with and without CTC (4/9 vs. 17/47, p = 0.639), and
showed no correlation with RFS (HR = 0.8, p = 0.634).
Conclusions: Bloodstream detection of CTC prior to surgery discloses
an elevated HCC recurrence risk, and a shorter RFS after curative
resection, independent of vascular invasion (V1) or resection
margins (R1). Thus, CTC could serve as biomarker for systemic
disease, and to identify patients urgently needing adjuvant systemic
therapy. To our knowledge, this is the first study demonstrating a
clinical impact of CTC detection as liquid biopsy in Western patients
with early HCC.
FRI-101
Analysis of the breath metabolome in patients with
Hepatocellular carcinoma
G. Rifai1, A. Hammad2, M. Elshamy2, N. Mehta3, D. Grove4, R. Lopez5,
F. Aucejo2, N. Alkhouri1. 1Gastroenterology and Hepatology;
2
Hepatobiliary and Liver Transplant Surgery; 3Internal Medicine;
4
Pathobiology; 5Quantitative Health Sciences, Cleveland Clinic,
Cleveland, United States
E-mail: rifaig@ccf.org
Background and Aims: Screening for hepatocellular carcinoma
(HCC) relies on imaging studies due to limitations of serum
biomarkers. This decreases compliance with the recommended
screening guidelines especially in patients in rural areas. Selectedion flow-tube mass spectrometry (SIFT-MS) is a non-invasive test
that can be used to quantify volatile organic compounds (VOCs) in
the human breath as biomarkers of different disease states. The aim
of this study is to assess the differences in breath VOC levels
among cirrhotic patients with and without hepatocellular carcinoma
(HCC).
Methods: Patients with liver disease were recruited from a single
tertiary care center. The study population was stratified into cirrhotic
patients with HCC (n = 41), while those cirrhotic patients without
HCC served as controls (n = 24). The diagnosis of HCC was based on
routine imaging studies. Selective ion flow tube mass spectrometry
(SIFT-MS) was used to analyze breath samples. Analysis of covariance
(ANCOVA) was used to assess differences in VOCs between the groups
while adjusting for gender. In addition, Receiver Operating
Characteristics analysis was performed to assess the value of VOC in
distinguishing subjects with HCC from those without.
Results: Demographic characteristics including age, gender and
ethnicity were comparable between the two study groups.
Unadjusted analysis identified 6 VOCs (2-propanol, acetaldehyde,
acetone, dimethyl sulfide, pentane and trimethylamine) with mean
breath concentrations higher in controls compared to those with
HCC, p value <0.05 for all. 2-propanol and acetone were found to have
the highest validity of VOCs to distinguish HCC from non-HCC
patients with an area under the receiver operating characteristics
curve of 0.730 (95% confidence interval: 0.592, 0.868) and 0.714 (95%
confidence interval: 0.584, 0.845), respectively. The median breath 2propanol level in patients without HCC was 75.1 (58.5, 96.4)
compared with 42.2 (34.5, 51.7) for those with HCC, and the
median breath acetone level in patients without HCC was 545.6
(389.6, 764.1) compared with 252.6 (192.2, 331.8) for those with
HCC, P value <0.001 for both.
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Conclusions: 2-propanol and acetone are potential biomarkers that
could aid in distinguishing HCC from non-HCC patients that deserve
further validation.
FRI-102
Regional differences in the presentation and management of
patients with hepatocellular carcinoma by liver disease etiology
N.G. Kim1, M.-L. Yeh2, J.D. Yang3, J. Leong4, M. Jun5, W. Saeed6,
P. Nguyen7, P.-C. Tsai2, H.Y. Lee6, C.-Y. Dai2, J.-F. Huang2, W.-L. Chuang2,
H.-I Yang8, Y.-L. Chen9, L. Roberts3, M. Schwartz10, D.W. Jun6,
Y.-S. Lim5, M.-L. Yu2, M.H. Nguyen7. 1School of Medicine, Stanford
University, Palo Alto, United States; 2Hepatobiliary Division, Kaohsiung
Medical University Hospital, Kaohsiung, Taiwan; 3Department of
Gastroenterology and Hepatology, Mayo Clinic, Rochester; 4Division of
Gastroenterology, Mt. Sinai Hospital, New York City, United States;
5
Department of Gastroenterology, Asan Medical Center; 6Division of
Gastroenterology, Hanyang University Medical Center, Seoul, South
Korea; 7Division of Gastroenterology and Hepatology, Stanford
University Medical Center, Palo Alto, United States; 8Genomics Research
Center, Academia Sinica, Taipei; 9Division of General Surgery, Changhua
Christian Hospital, Changhua, Taiwan; 10Recanati/Miller
Transplantation Institute, Mt. Sinai Hospital, New York City,
United States
E-mail: mindiehn@stanford.edu
Background and Aims: Hepatocellular carcinoma (HCC) is an
etiologically diverse disease, with differences between Asian countries and the United States. Our goal is to assemble a large multicenter
HCC cohort study to investigate these regional differences in HCC
presentation and management.
Methods: This is a retrospective cohort study of 7893 patients with
HCC who were seen at seven medical centers during 1997–2016:
4034 from three United States (US) centers, 791 from two Korea
centers, and 3068 from two Taiwan centers.
Results: HCC etiologies comprised of 3261 hepatitis C virus (HCV),
2480 hepatitis B viral (HBV), and 1676 nonviral cases. Among HCV
patients, US patients presented youngest (60.5 vs. 66–68, p < 0.0001),
while among HBV patients, Korean patients presented the youngest
(54 vs. 57–59, p < 0.0001). US HCV and nonviral patients had higher
rates of alcohol (45–54% vs. 18–27%, p < 0.001) and tobacco history
(56–60% vs. 19–34%, p < 0.001) compared to Asian patients. For HCV
and nonviral etiologies, US patients presented with more burden of
disease: increased cirrhosis (p < 0.001), model of end-stage liver
disease scores (MELD, p < 0.001), and Child-Pugh class C ( p < 0.001).
In particular, Taiwan HCV and nonviral patients presented with
significantly more favorable Child-Pugh classifications. In the HBV
cohort, US patients had less cirrhosis than Asian patients, but
maintained slightly higher MELD scores without differences in
Child-Pugh classification. On imaging, the size of the largest tumor
was highest in nonviral patients, followed by HBV, then HCV patients
( p < 0.0001). Taiwan nonviral patients had increased tumor size
compared to US patients (p = 0.040), but with less vascular invasion
( p < 0.001).
For primary HCC treatment, the US cohort received more transplants
(12% vs. 0–5%, p < 0.001) than Korea and Taiwan, who in turn
underwent more resections (15% vs. 22–24%, p < 0.001). Korea
performed the highest proportions of curative treatment for HBVHCC (40% vs. 28–35%, p < 0.001), while the US did so for HCV-HCC
(34% vs. 12–29%, p < 0.001).
Multivariate Cox regression adjusted for age, sex, cirrhosis, laboratory
correlates for liver function, and primary treatment demonstrated
that the only etiology that was a significant predictor for survival was
HBV without cirrhosis (HR = 0.75, 95% CI 0.61–0.91, p = 0.004), and
country did not persist as significant predictors.
Conclusions: Significant differences exist in the presentation and
management of patients with HCC in different regions but geographic
location is not an independent predictor for survival.
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FRI-103
Temporal trends in etiology of liver disease, tumor characteristics,
and long-term survival of patients with hepatocellular
carcinoma: results of a single-center U.S. cohort from 1997–2016
N.G. Kim1, P. Nguyen2, M. Ladenheim2,3, Z. Rosenthal2, H. Nguyen4,
G. Garcia2, M. Nguyen2. 1School of Medicine, Stanford University;
2
Division of Gastroenterology and Hepatology, Stanford University
Medical Center, Palo Alto; 3School of Medicine, University of California
San Francisco, San Francisco; 4College of Medicine and Life Sciences,
University of Toledo, Ohio, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Hepatocellular carcinoma (HCC) incidence
continues to increase in the U.S., but it is unclear to what extent
advances in screening and management have influenced outcomes.
Our goal is to study temporal trends in HCC presentation and
outcomes in a diverse U.S. center.
Methods: This is a retrospective cohort study of 2204 consecutive
HCC patients seen at a U.S. university center, classified by diagnosis
year in 1997–2008 (n = 1132) or 2009–2016 (n = 1033).
Results: The recent group was older at diagnosis (63 vs. 60, p <
0.0001), had greater rates of alcohol (69% vs. 48%, p < 0.001) and
tobacco (57% vs. 47%, p < 0.001) use, had more Child-Pugh class C (16%
vs. 12%, p < 0.001), and had greater rates of vascular invasion (15% vs.
8%, p < 0.001). The time periods did not differ significantly in cirrhosis
rates (83–85%), proportion presenting with symptoms (43–47%),
average MELD (11.4–11.7), and cumulative size of largest three tumors
(5.7–5.9 cm).
Ethnic minority distributions changed as Asians deceased (29% vs.
51%, p < 0.001), and Hispanics (24% vs. 11%, p < 0.001) and Blacks (3.5%
vs. 0.9%, p < 0.001) increased. Etiologic distributions showed an
increase in nonviral (21% vs. 8%, p < 0.001) and HCV (65% vs. 55%, p <
0.001) etiologies, with a decrease in HBV (13% vs. 34%, p < 0.001). The
rise in nonviral HCC was present in all ethnicities, while the changes
in viral HCC were largely due to the Asians (HBV 40% vs. 59%, p <
0.001; HCV 44% vs. 34%, p = 0.003). Curative treatment rates were
lower for the recent cohort (23% vs. 31%, p < 0.001), and this
difference persisted in the HCV (22% vs. 30%, p = 0.001) and HBV
(23% vs. 36%, p = 0.010) groups, but not in the nonviral group (26% vs.
29%, p = 0.66).
There was no significant difference between the time periods by
either 5-year survival or log-rank test, stratified by treatment.
Multivariate Cox regression adjusted for age, sex, ethnicity, etiology,
cirrhosis, measures of liver function, tumor size, and treatment
confirmed that the recent time period was not a significant predictor
(HR = 0.89, 95% CI 0.77–1.03, p = 0.12) for survival.

Conclusions: From the period 1997–2008 to 2009–2016, our center
experienced shifts in HCC etiologies (less HBV, more nonviral) and
ethnicities (less Asians, more Hispanics and Blacks) that may
correlate with the worse clinical presentations noted prior.
Subsequently, curative treatment rates decreased, with no improvements in survival by treatment modality or by time period. Efforts are
needed to identify potential drivers of this lack of improvement in
survival over the past 15 years.
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Liver tumours: Experimental and
pathophysiology
FRI-104
Activation of IL-6/STAT3 signaling mediates FGF19-driven
hepatocarcinogenesis
L. Ling1, M. Zhou1, H. Yang1, M. Learned1, S. Rossi1, A.M. DePaoli1,
H. Tian1. 1NGM Biopharmaceuticals, INC., South San Francisco,
United States
E-mail: lling@ngmbio.com
Background and Aims: Hepatocellular carcinoma (HCC), a primary
malignancy of the liver, is the second leading cause of cancer
mortality worldwide. Multiple studies have delineated a comprehensive landscape of genetic alterations in HCC tumor samples. In
particular, focal amplification of chromosome locus 11q13, a region
containing fibroblast growth factor 19 (FGF19), was identified as one
of the most frequent amplification events in HCC tumors. Notably,
amplification of the FGF19 locus is associated with more aggressive
tumors, higher risk of recurrence after resection, and lower survival
rates. Studies in mouse models, in which ectopic expression of FGF19
promotes the development of HCC, have further implicated FGF19 as
a potential driver of hepatocellular carcinogenesis. However, the
downstream signaling pathways that mediate FGF19-dependent
tumor initiation and progression remain to be deciphered.
Methods: FGF19-driven hepatocarcinogenesis was evaluated in mice
deficient in STAT3 or IL-6 following a single tail vein injection of AAVFGF19 viral particles which allow sustained FGF19 expression. The
diabetic db/db mice and the cholestatic Mdr2 -/- mice were used to
enable simultaneous interrogation of the anti-diabetic, hepatoprotective, as well as, HCC-promoting actions of FGF19. Primary
hepatocytes were isolated using collagenase perfusion method and
phosphorylation of pSTAT3Y705 was analyzed by immunoblotting
following FGF19 or IL-6 stimulation. Neutralizing anti-IL-6 antibody,
and tofacitinib, a small molecule pan-JAK inhibitor, were evaluated
for their abilities to inhibit FGF19-dependent liver tumor formation.
Intracellular IL-6 staining was conducted using flow cytometry on
non-parenchymal cells isolated from the liver.
Results: We show that FGF19 triggers a previously unsuspected, noncell-autonomous program to activate STAT3 signaling in hepatocytes
through IL-6 produced in the liver microenvironment. Among
cytokines and growth factors that are associated with increased
pSTAT3 signaling, only IL-6 is uniquely induced by FGF19 in the liver.
Using multiple approaches, we show that either the hepatocytespecific deletion of Stat3, or the genetic ablation of Il6, or treatment
with a neutralizing anti-IL-6 antibody as well as a small-molecule JAK
inhibitor, abolishes FGF19-induced tumorigenesis, while the regulatory functions of FGF19 in bile acid, glucose, and energy metabolism
remain intact.
Conclusions: Our data reveal a key role for the IL-6/STAT3 axis in
potentiating FGF19-driven HCC in mice.
FRI-105
Interferon-microRNA signaling drives liver precancerous lesion
formation and hepatocarcinogenesis
L. Chen1 and Eastern Hepatobiliary Surgery Hospital. 1National Center
for Liver Cancer, Shanghai, China
E-mail: chenlei@smmu.edu.cn
Background and Aims: Precancerous lesion, a well-established
histopathologically premalignant tissue with the highest risk for
tumorigenesis, develops preferentially from activation of DNA
damage checkpoint and persistent inflammation. However, little is
known about the mechanisms by which precancerous lesions are
initiated, and their physiological significance.

Methods: Laser capture microdissection was used to acquire matched
normal liver, precancerous lesion and tumor tissues. miR-484-/-,
Ifnar1-/- and Tgfbr2 hep mice were employed to determine the
critical role of the interferon-microRNA pathway in precancerous
lesions formation and tumorigenesis. RIP, pull-down, and ChIP assays
were applied to explore the underlying mechanisms.
Results: miR-484 is highly expressed in over 88% liver samples
clinically. DEN-induced precancerous lesions and hepatocellular
carcinoma were dramatically impaired in miR-484-/- mice.
Mechanistically, ectopic expression of miR-484 initiates tumorigenesis and cell malignant transformation through synergistic activation
of the TGF-β/Gli and NF-κB/type I interferon pathways. Specific
acetylation of H3K27 is indispensable for basal IFN-induced continuous transcription of miR-484 and cell transformation. Convincingly,
formation of precancerous lesions were significantly attenuated in
both Tgfbr2 hep and Ifnar1-/- mice.
Conclusions: These findings demonstrate a new pro-tumorigenic
axis involving type I IFN-microRNA signaling, providing a potential
therapeutic strategy to manipulate or reverse liver precancerous
lesions and tumorigenesis.
FRI-106
Effect of novel AKT inhibitor ARQ 751 as single agent and its
combination with sorafenib on hepatocellular carcinoma in a
cirrhotic rat model
K. Keerthi1,2, Z.M. Jilkova1,2, G.S. Roth1,2,3, G. Abbadessa4, Y. Yu4,
P. Marche1,2, T. Decaens1,2,3. 1Université Grenoble Alpes; 2Institute for
Advanced Biosciences; 3Clinique Universitaire d’Hépatogastroentérologie, Pole Digidune, CHU, Grenoble, France; 4ArQule Inc,
Woburn, Massachusetts, United States
E-mail: keerthi.kurma143@gmail.com
Background and Aims: AKT pathway is activated in almost half of
HCC cases. Moreover, longer exposure to sorafenib, classical treatment of advanced HCC, often over-activates AKT pathway, leading to
resistance. In our study, we investigated the efficacy of a novel
allosteric AKT inhibitor ARQ 751, a second generation AKT inhibitor
alone and combination with sorafenib. To identify specific adverse
effects that could be related to the background of cirrhosis, we used
diethylnitrosamine (DEN)-induced cirrhotic rat model which faithfully reproduce human scenario of advanced HCC.
Methods: 28 rats were treated weekly with intra-peritoneal injections of DEN during 14 weeks to obtain cirrhosis with fully developed
HCC. After that, rats were randomized into 4 groups (n = 7/group):
control untreated, sorafenib, ARQ 751 or combination of sorafenib +
ARQ 751. Animals were treated for 6 weeks, and tumor progression
was followed by three MRI. Pathological analysis (tumor size and
number) and immunohistochemistry was analysed in a double blind
manner.
Results: Tumor progression in rat liver was significantly reduced with
treatment of ARQ 751 as single agent (91.5%) compared to the control
group (158.8%), but the greatest effect on tumor progression rate was
observed in combination group (49.4%) compared to the control, ARQ
751 or sorafenib group (105.7%). Tumor size was significantly reduced
in both ARQ 751 group (4.3 mm) and combination group (3.3 mm)
compared to the control group (10 mm) or sorafenib group (6.5 mm).
Similarly, mean number of tumors was significantly lower in ARQ 751
group (n = 36.6) and combination group (n = 18.2) when compared to
the control group (n = 100.4) or sorafenib group (n = 65.1). The
decrease in tumor size was associated with a significant reduction in
the proliferation of tumor cells (Ki67 staining) in either combination
group or ARQ 751 group after compared to the control or sorafenib
group. The results from Sirius red staining showed a decrease in
fibrosis of animals treated with ARQ 751 alone or combination of ARQ
751 with sorafenib, in comparison to the control group. The
observations on apoptosis, vessel normalization and liver immune
system will be presented at the meeting.
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Conclusions: Treatment of ARQ 751, a second generation AKT as
single agent and combination with sorafenib exerted strong
suppression in tumor progression and improved liver fibrosis.
These results provide a strong rationale for testing ARQ 751 in
clinical settings and also confirm the importance of targeting AKT
in HCC.
FRI-107
Kangai 1 C-terminal interacting tetraspanin plays an important
role in cholangiocarcinogenesis
K.C. Bui1,2, M. Ly, T. Nguyen1,2, S. Barat1, X. Chen1, P. Bozko1, T.N. Linh2,
S.L. Huu3, T.P. Velavan4, P.G. Kremsner4, B. Sipos5, L. Wilkens6,
N.P. Malek1, R.R. Plentz1. 1Department of Internal Medicine I, Medical
University Hospital, Tuebingen, Germany; 2Vietnam Military Medical
University; 3108 Military Central Hospital, Hanoi, Vietnam; 4Institute of
Tropical Medicine; 5Institute of Pathology, Medical University Hospital,
Tuebingen; 6Institute of Pathology, Hannover Medical School,
Hannover, Germany
E-mail: khac-cuong.bui@med.uni-tuebingen.de
Background and Aims: Cholangiocarcinoma (CC) is the second most
common primary hepatic malignancy. Worldwide incidence and
mortality rates are rising, but systemic treatments are limited. Kangai
1 C-terminal interacting tetraspanin (KITENIN), a member of the
tetraspanin family, is expressed in different tumors, is important for
tumor progression and metastasis. However, the role of KITENIN in
cholangiocarcinogenesis is not clear yet. Here, we analyze the
function of KITENIN in human cell lines (SZ-1, TFK-1), human CC
tissues and in an engineered mouse model (Alb-Cre/KRASG12D/
p53L/L) of CC.
Methods: Expression of KITENIN was determined by immunohistochemistry, immunofluorescence and Western Blot. We analyzed
the effect by small interfering RNA against KITENIN on cell
proliferation and mobility by using proliferation-, migration- and
invasion-assays. Western Blot was applied to measure the expression
of epithelial-mesenchymal transition (EMT) markers.
Results: KITENIN is highly expressed in human CC cell lines (n = 2),
human CC (n = 14) and murine CC (n = 5). Silencing of KITENIN
effectively reduced proliferation, migration and invasion in both
intra- and extra-hepatic human CCC cells ( p < 0.05). Down-regulation
of KITENIN impaired the expression of EMT markers (N-cadherin,
Vimentin, Slug and Snail).
Conclusions: Our data demonstrate that KITENIN plays an important
role for cholangiocarcinogenesis. KITENIN might become a new and
potential therapeutic target against human CC.
FRI-108
RNA sequencing of intrahepatic cholangiocarcinoma reveals two
prognostic subclasses
K.S. Ahn1,2, D. O’Brien2, Y.N. Kang3, Y.H. Kim1, T.S. Kim1, M. Borad4,
L. Roberts2, K.J. Kang1. 1Surgery, Keimyung University Dong-San
Hospital, Daegu, South Korea; 2Gastroenterology & Hepatology, Mayo
Clinic, Rochester, United States; 3Pathology, Keimyung University DongSan Hospital, Daegu, South Korea; 4Hematology/Oncology, Mayo Clinic,
Arizona, United States
E-mail: kjkang@dsmc.or.kr
Background and Aims: Cholangiocarcinoma, the second most
common primary liver cancer, has heterogeneous features and a
generally poor outcome with limited treatment options. There is an
urgent need for improved understanding of the pathogenesis of
cholangiocarcinoma in order to develop better diagnostic, prognostic
and predictive markers and identify novel targets for therapy.
Methods: We performed Next Generation RNA sequencing of 30
surgically resected intrahepatic cholangiocarcinomas resected at
Keimyung University Dongsan Hospital in Korea. Twenty-seven
samples had paired normal tissues. RNA expression, RNA variants
and fusions were analyzed and correlated with demographic, clinical
and pathologic features and patient survival. Next Generation RNA
S460

sequences from thirty-five intrahepatic cholangiocarcinomas
resected at Mayo Clinic were used for validation.
Results: There were 2500 differentially expressed genes between the
tumor and normal samples. Unsupervised clustering classified the
tumors into two subclasses, which showed a significant difference 5year disease free survival (42.2% vs. 9.5%, P < 0.004) and 5-year overall
survival (48.5% vs. 14.2%, P < 0.04). For validation, we identified 160
genes allowing classification of the two subclasses and applied the
subclassification to the Mayo Clinic samples. The two Mayo Clinic
subclasses also had significant differences in survival. Overall, the
two subclasses had similar clinical and pathologic features except for
higher CEA levels in the poor prognostic subgroup. On gene set
enrichment analysis, inflammation related pathways, TGF beta and
ERBB2 related pathways were enriched in the poor prognostic group.
Conclusions: We used an integrative genomic analysis to identify
two subclasses of intrahepatic cholangiocarcinoma, characterized by
better and worse prognosis and by activation of different signaling
pathways. The characterization of different subclasses of cholangiocarcinoma with activation of different signaling pathways may lead to
more rational targeted approaches to treatment.
FRI-109
PNPLA3 p.I148M risk allele carriers might be at-risk of
chemotherapy-associated steatohepatitis (CASH)
M. Casper1, S. Zimmermann1, F. Lammert1, M. Krawczyk1,2.
1
Department of Medicine II, Saarland University Medical Center,
Homburg, Germany; 2Laboratory of Metabolic Liver Diseases,
Department of General, Transplant and Liver Surgery, Medical University
of Warsaw, Warsaw, Poland
E-mail: marcin.krawczyk@uks.eu
Background and Aims: Patients receiving systemic chemotherapy
may develop liver steatosis, which increases the perioperative risks of
liver resection. The pathogenesis of chemotherapy-associated steatohepatitis (CASH) is poorly understood. As shown by others and us,
three critical gene variants, i.e. PNPLA3 p.I148M, TM6SF2 p.E167K and
MBOAT7 rs641738 are associated with higher hepatic fat contents.
Our aim now was to investigate the association of these variants
with CASH.
Methods: Prospectively we recruited 60 patients (age 31–81 years,
BMI 23.8 ± 4.7 kg/m2) scheduled for systemic 5-fluorouracil- or
gemcitabine-based chemotherapy (68% palliative) for gastrointestinal cancer (47% esophageal/gastric cancer, 37% colorectal cancer,
13% pancreatic cancer, 3% cholangiocarcinoma). Hepatic fat contents
(controlled attenuation parameter, CAP) and liver stiffness (LSM)
were measured by elastography before initiation of chemotherapy
(CAP0) and after at least two and four cycles (CAP1 and CAP2).
Patients with right lobe liver metastases were excluded. PNPLA3,
TM6SF2 and MBOAT7 variants were genotyped using TaqMan assays.
Results: Included patients displayed following CAP values: CAP0–
215.0 ± 55.73 dB/m, CAP1–223.3 ± 53.6 dB/m, CAP2–223.4 ± 56.7 dB/
m, consistent with mild steatosis. Initial CAP correlated with BMI ( p <
0.001) and serum triglycerides ( p = 0.026). Before initiation of
chemotherapy, none of the gene variants was associated with liver
steatosis or LSM. Interestingly, at CAP1, carriers of the prosteatotic
PNPLA3 allele [148M] showed significantly ( p = 0.008) higher CAP
(248.9 ± 46.5 dB/m) as compared to patients with wild-type genotypes (209.8 ± 52.2 dB/m). On average, in carriers of the [148M] risk
allele liver fat increased by 14.7 ± 23.1% between CAP0 and CAP1,
whereas in carriers of the wild-type genotype the increment of liver
fat was significantly ( p = 0.034) lower (2.1 ± 22.6%). This difference
disappeared at CAP2, however we experienced a 48% drop-out rate
before CAP2 during disease progression. Neither TM6SF2 nor MBOAT7
polymorphisms affected liver fat contents during chemotherapy.
Conclusions: Individuals carrying the PNPLA3 p.I148M risk allele
might be prone to hepatic fat accumulation during chemotherapy.
Our results imply that variant PNPLA3 might confer more rapid
remodelling of hepatic lipids under metabolic stress in this setting.
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Whether liver fat deposition has positive or negative effects during
chemotherapy should be investigated further in clinical trials.
FRI-110
Targeting tumour-stromal interactions – differential
pharmacological modification of AMPK/mTORC1 in human
hepatic stellate cells and hepatocellular carcinoma
K. Schölzel1, L. Longato1, G. Marrone1, B. Viollet2,3,4, M. Pinzani1,
K. Rombouts1. 1Institute for Liver and Digestive Health, University
college London, London, United Kingdom; 2INSERM, Institut Cochin;
3
Department of Endocrinology, Université Paris Descartes, Sorbonne
Paris cité; 4CNRS UMR 8104, Paris, France
E-mail: katrin.schoelzel.13@ucl.ac.uk
Background and Aims: Tumour-stromal interactions between
activated hepatic stellate cells (HSCs) and hepatocellular carcinoma
(HCC) are crucial in HCC development and progression and are
therefore considered as a novel target for HCC therapy. AMP-activated
protein kinase (AMPK) is a critical regulator of cell proliferation and
metabolism in hepatic stellate cells (HSC), and has recently been
implicated in HCC development and progression. Therefore, AMPK
was targeted pharmacologically in both HSCs and HCC in an in vitro
system modelling tumour-stromal interactions.
Methods: Conditioned medium (CM) of HepG2 and PLC/PRF/5 cells
was obtained after 48 hours incubation in serum-free medium.
Activated, serum-starved, primary human HSC were exposed to HCC
conditioned medium with or without the AMPK activator AICAR, or
the AMPK inhibitor Compound C (CC) for 24 hours. BrdU assay, MTS
assay, 2D wound healing and gene expression of HSCs and HCC cells
were assessed. Protein expression levels of the AMPK signalling
pathway were analysed. Cell cycle analysis was performed by flow
cytometry.
Results: AICAR inhibited both HSC and HCC proliferation and
metabolic activity through induction of activation/phosphorylation
of AMPK-Thr172. HCC cells are marked by different mutations. Hence,
HepG2 and PLC/PRF/5 modulated proliferation and AMPK activity in
HSCs differently. Whereas CM HepG2 significantly induced HSC
proliferation and migration, and inhibited AMPK ( pAMPK-Ser485/
491), CM PLC/PRF/5 activated AMPK ( pAMPK-Thr172) and did not
affect HSC proliferation. AICAR significantly inhibited HepG2induced HSC proliferation through induction of S-phase cell cycle
arrest and AMPK-dependent inhibition of mTORC1. Interestingly, CC
also significantly reduced HepG2-induced HSC migration and
proliferation independently of AMPK and mTOR, without inducing
apoptosis. Moreover, both HepG2 and PLC/PRF/5 cells induced a profibrogenic and pro-inflammatory phenotype in HSCs. AICAR exerted
anti-fibrogenic as well as anti-inflammatory effects on HSC gene
expression, thereby reversing the HCC-induced phenotype of HSCs.
Conclusions: These data indicate that HCC cells differentially
modulate AMPK activity in HSCs and induce HSC activation in a
paracrine manner. Treatment with the AMPK activator AICAR
reversed the activated, pro-inflammatory phenotype of HSCs and
inhibited HCC cell proliferation. Thus, modulating AMPK activity in
HCC and HSCs may provide a novel approach to interfere with the
mutual tumour-promoting effects between HSCs and HCC.
FRI-111
IMPDH exerts a tumor-suppressing role in hepatocellular
carcinoma
K. Chen1, B. Ma2, K. Sideras2, W. Cao2, L.J.W.V.D. Laan3, D. Sprengers4,
R. Smits2, H.J. Metselaa2, J. Kwekkeboom2, M.P. Peppelenbosch2,
Q. Pan2. 1College of Life Science, Cancer Institute, Hangzhou, China;
2
Department of Gastroenterology and Hepatology, Erasmus MC Cancer
Institute, Rotterdam, The Netherlands; 3Department of Surgery, Erasmus
MC-University Medical Center, Rotterdam, Netherlands Antilles;
4
Department of Gastroenterology and Hepatology, Erasmus
MC-University Medical Center, Rotterdam, The Netherlands
E-mail: chenkan@zstu.edu.cn

Background and Aims: Inosine monophosphate dehydrogenase
(IMPDH) is the key enzyme in the biosynthesis of purine nucleotides
with two isoforms, IMPDH1 and IMPDH2, existing in humans.
Although high expression of IMPDH2 has been reported for various
cancers, the role of both IMPDH1 and IMPDH2 in hepatocellular
carcinoma (HCC) is unknown. This study aimed to investigate the
function of IMPDHs in HCC.
Methods: Immunohistochemical (IHC) stainings of IMPDH1 and
IMPDH2 were performed on tissue microarrays of 152 HCC patients.
Lentiviral RNAi was used to knockdown IMPDH2. Immunodeficient
mice were used for functional experiments in vivo. Western blot and
qRT-PCR were used to detect gene expression.
Results: The expression of IMPDH1 is significantly higher in tumor
than in adjacent normal liver tissue (n = 152, p < 0.001). High
cytoplasmic expression of IMPDH1 in tumor tissue is significantly
associated with better cumulative survival. In contrast, cytoplasmic
IMPDH2 protein level is significantly lower in HCC tissues compared
with adjacent tissues (n = 131, P < 0.01). High IMPDH2 level in tumor
tissue is also associated with better cumulative survival (n = 131, P <
0.01). However, the expression of IMPDH1 and IMPDH2 are
independent and additively correlate with better patient outcome.
Conversely, silencing of IMPDH2 by RNAi in human hepatoma HuH7
cells significantly increased the ability of single cell colony formation
in vitro (n = 6, P < 0.01), and the efficiency of tumor initiation (100% vs
67%) in mice (n = 6). Furthermore, HuH7 cells with silenced IMPDH2
formed significantly larger tumors compared to the control group
(1.40 g ± 0.23 vs 0.29 g ± 0.16, mean ± SEM, n = 6, P < 0.01).
Importantly, nuclear IMPDH2 was observed in a subset of patient
tumor tissues, which was significantly associated with better
cumulative survival (n = 22, P < 0.05). Oxidative stress induced
nuclear translocation of IMPDH2 in HCC cells in vitro. Moreover,
silencing of IMPDH2 could elevate the expression of E2F and the
Histone genes, suggesting that nuclear IMPDH2 may modulate the
transcription of these essential cell growth related genes.
Conclusions: High tumor expression of IMPDH1 and IMPDH2 are
independently associated with better clinical outcome in HCC
patients. Silencing of IMPDH2 increased colony formation in vitro,
and enhanced tumor initiation and growth in mice. The inhibitory
effects of IMPDH2 on HCC may be partially attributed to its nuclear
translocation and the suppression of E2F and Histone genes.
FRI-112
Hepatocyte nanodelivery using siRNA c-Jun N-terminal Kinase-2
(siJnk2) for the treatment of chronic liver disease
M.M. Woitok1, D. Doleschel2, M.E. Zoubek1, F. Kiessling2, W. Lederle2,
C. Trautwein1, F.J. Cubero3. 1Department of Internal Medicine III;
2
Institute for Experimental and Molecular Imaging, University Hospital
RWTH Aachen, Aachen, Germany; 3Department of Immunology,
Complutense University School of Medicine, Madrid, Spain
E-mail: mawoitok@ukaachen.de
Background and Aims: Chronic liver disease (CLD) develops into
hepatic fibrosis and end-stage hepatocellular carcinoma (HCC),
leading to organ failure and death. HCC is the fifth most common
solid cancer which affects one million people per year representing
the third cause of cancer mortality worldwide, with limited available
therapeutic options. We have previously shown that altered c-Jun Nterminal kinase-2 (Jnk2) signaling regulates cell death and inflammation in an experimental model of CLD. In the present study, we aim
to evaluate the effects of Jnk2 inhibition specifically in hepatocytes
using siRNA nanodelivery.
Methods: First, we evaluated the specific inhibition of Jnk2 siRNA
(siJnk2) in vitro in Hepa 1–6 cells and primary isolated hepatocytes.
Moreover, we investigated the efficacy of siRNA delivery in vivo using
8 week old wildtype mice and mice with hepatocyte-specific deletion
of Jnk1 (Jnk1Δhepa). Next, we determined the in vivo siRNA effects on
the NemoΔhepa mouse model of CLD at different stages of HCC
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progression and monitored apoptosis in vivo using fluorescence
molecular and micro-computed tomography (FMT, μCT).
Results: Single dose injection (0.2 mg/kg body weight) revealed a
significant reduction of Jnk2 on mRNA and protein levels in wildtype
mice after 1 week. Moreover, 4 week siJnk2 treatment had no
influence in JNK1Δhepa livers. Next, we sought to investigate the
effects in an acute model of NemoΔhepa mice. Treatment with siJnk2
caused hepatocyte hypertrophy, mitotic catastrophe, karyomegaly,
exacerbated cell infiltration, hepatic fibrogenesis and ductular
proliferation. These effects were evident by high alkaline phosphatase levels, cleaved caspase-3 positive cells alongside with increased
compensatory proliferation. Furthermore, our data indicated that
proinflammatory monocytes massively infiltrate the liver after
hepatocyte-specific Jnk2 inhibition. Interestingly, decreased compensatory proliferation, cleaved Caspase-3 protein levels and markers
of hepatic stellate cell activation/matrix deposition were observed in
a chronic model of NemoΔhepa mice injected over 8 weeks.
Conclusions: siJnk2 therapy successfully depleted the levels of Jnk2
both in vivo and in vitro. Jnk2 knockdown induced significant changes
in liver parenchyma and a therapeutic option by reducing HCC
progression. These results open ew opportunities for precision
medicine of CLD treatment with potential translation into humans.
FRI-113
Histological subtypes of hepatocellular carcinoma are related to
gene mutations and molecular tumor classification
J. Calderaro1, G. Couchy1, S. Imbeaud1, G. Amaddeo2, J.-F. Blanc3,
C. Laurent4, Y. Hajji1, D. Azoulay5, P. Bioulac-Sage6, J. Zucman-Rossi1.
1
Inserm UMR-1162, Paris; 2Henri Mondor University Hospital, Créteil;
3
Hepatology, Bordeaux University Hospital; 4Surgery, Bordeaux
University Hospital, Bordeaux; 5Surgery, Henri Mondor University
Hospital, Créteil; 6Pathology, Bordeaux University Hospital,
Bordeaux, France
E-mail: julien.calderaro@hmn.aphp.fr
Background and Aims: Our increasing understanding of hepatocellular carcinoma (HCC) biology holds promise for personalized care,
however its translation into clinical practice requires a precise
knowledge of its relationship to tumor phenotype. We aimed at
investigating molecular-phenotypic correlations in a large series of
HCC.
Methods: Surgically resected HCC (n = 343) were investigated by
pathological review, immunohistochemistry, gene expression profiling and sequencing.
Results: CTNNB1 (40%) and TP53 (21%) mutations were mutually
exclusive and defined two major groups of HCC characterized by
distinct phenotypes. CTNNB1 mutated-tumors were large (P = 0.001),
well-differentiated (P < 0.001), cholestastic (P < 0.001), with microtrabecular (P < 0.001) and pseudoglandular (P < 0.001) patterns and
without inflammatory infiltrates (P < 0.001). TP53 mutated-tumors
were poorly-differentiated (P < 0.001) with compact pattern (P =
0.02), multinucleated (P = 0.01) and pleomorphic (P = 0.02) cells and
frequent vascular invasion (P < 0.001). World Health Organization
(WHO) histological subtypes were also strongly related to molecular
features. The scirrhous subtype was associated with TSC1/TSC2
mutations (P = 0.005), epithelial-to-mesenchymal transition and a
progenitor expression profile. The steatohepatitic subtype showed
frequent IL-6/JAK/STAT activation without CTNNB1, TERT and TP53
pathway alterations (P = 0.01). Pathological review identified a novel
subtype, designated as “macrotrabecular-massive” associated with
HBV infection (P = 0.01), poor overall survival (P < 0.001), high
alphafoeto-protein serum level (P = 0.01), angiogenesis activation
(P = 0.007), FGF19 amplifications (P = 0.02), TP53 (P < 0.001) and ATM
(P = 0.03) mutations. Finally, integration of HCC pathological
characteristics with the transcriptomic classification showed phenotypically distinct tumor subclasses closely related to G1-G6 transcriptomic subgroups.
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Conclusions: HCC phenotypes are tightly associated with gene
mutations and transcriptomic classification. These findings may
help in translating our knowledge of HCC biology into clinical
practice.
FRI-114
Nanovesicle mediated delivery of combination of anticancer
agents effectively induced cell death in Hepatocellular carcinoma
cell lines
J. George1, N. Hayashi1, T. Saito1, K. Ozaki1, N. Toshikuni1,
M. Tsuchishima 1, M. Tsutsumi1. 1Hepatology, Kanazawa Medical
University, Uchinada, Japan
E-mail: georgej@kanazawa-med.ac.jp
Background and Aims: Hepatocellular carcinoma (HCC) is a primary
malignant hepatic tumor and highly resistant to treatment owing to
tumor heterogeneity. The current treatment modalities for HCC are
not effective due to lack of efficient and organ specific drug delivery
system. We studied the efficacy of milk-derived nanovesicles (MNV)
to deliver the anticancer agent doxorubicin into HCC cells in culture
as well as intrahepatic tumors induced in immunodeficient mice.
Methods: MNVs were isolated from skim milk using ultracentrifugation and characterized with nanoparticle tracking analysis (NTA)
and electron microscopy. MNVs were loaded with doxorubicin (doxMNV), purified by ultracentrifugation, and characterized using
spectrophotometry and NTA. HepG2, Hep3B, and PLC/PRF/5 HCC
cells in culture were treated with dox-MNV and evaluated the rate of
cell death. Intrahepatic tumors induced in nude mice were injected
with dox-MNV through tail vein and assessed tumor regression using
in-vivo imaging system.
Results: Cellular uptake studies depicted plain and dox-MNV
attained saturation within 4 h of treatment. Cell toxicity studies on
HepG2, Hep3B, and PLC/PRF/5 HCC cells with MNV-dox at 1 μM
depicted around 20% cell death at 24 h, 50% at 48 h, and 80% at 72 h.
HepG2 cells treated with fluorescent-tagged dox-MNV exhibited
nuclear disintegration and apoptosis within 24 h. Treatment of
intrahepatic tumors with dox-MNV resulted in significant regression
and increased survival rate in nude mice.
Conclusions: Our studies demonstrated that MNVs could be
effectively used for successful delivery of anticancer agents into
HCC cells and intrahepatic tumors. MNV mediated delivery of
anticancer agents through intravenous system would be an effective
method for the treatment of primary hepatic tumors.
FRI-115
Genetic and epigenetic bases of the relationship between reduced
OCT1 expression and poor response to sorafenib in hepatocellular
carcinoma and cholangiocarcinoma
R. Al-Abdulla1, E. Lozano2, R.I. Macias2, C.J. O’Rourke3, M.J. Perez2,
M.A. Serrano2, M.R. Romero2, M.J. Monte2, E. Herraez2, O. Briz2,
J.M. Banales4, L. Bujanda4, A. Geier5, J.B. Andersen3, J.J. Marin2.
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Background and Aims: The organic cation transporter-1 (OCT1,
SLC22A1 gene) plays a key role in sorafenib uptake and interaction
with its molecular targets. Its expression has been found decreased
both in hepatocellular carcinoma (HCC) and cholangiocarcinoma
(CCA). Here we have aimed at characterizing the genetic and
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epigenetic bases of the relationship between reduced OCT1 expression and poor response to sorafenib in these tumors.
Methods: In HCC and CCA biopsies the expression of OCT1 and the
presence of alternative splice forms were analyzed by RT-QPCR. Using
lentival vectors, OCT1 was overexpressed in liver cells that were used
to analyze sorafenib uptake (HPLC-MS/MS) and cytostatic activity
(MTT) in vitro, and for transplantation into immunodeficient mice to
determine the effect of sorafenib treatment (10 mg/kg bw/day) for
4 wk. Further animal models of CCA in rat (thioacetamide administration) and HCC in rat (Solt & Farber method) and mouse (FXR
knockout-induced development) were used to measure tumor OCT1
expression and sorafenib uptake. MicroRNAs identified in silico were
cloned into lentiviral vectors and their ability to affect OCT1
expression was evaluated in vitro. The relationship between the
degree of SLC22A1 promoter methylation and OCT1 expression in a
series of clinical samples was also studied.
Results: In addition to a marked reduction in mRNA OCT1 levels, high
proportion of aberrant splice variants was found in HCC and CCA
biopsies as compared to non-tumor liver tissue. We also identified a
role for some microRNAs in impaired OCT1 expression.
Overexpression of OCT1 in HCC and CCA cells was accompanied by
increased uptake and sensitivity to sorafenib. Decreased OCT1
expression was also observed in animal HCC and CCA, in which
treatment with sorafenib resulted in decreased drug uptake by
tumors compared to the surrounding liver. When OCT1 was
overexpressed in implanted cells, tumor growth was significantly
inhibited by treatment with sorafenib. In clinical HCC and CCA
biopsies no relationship between mRNA OCT1 levels and genes
involved in mRNA stability (AUF1 and HuR) or degradation (TTP and
BRFs) was found. Incubation of HCC and CCA cells with demethylating
(decitabine) or histone deacetylase inhibitory (trichostatin A) agents
resulted in up-regulation of OCT1 expression.
Conclusions: The low expression of OCT1 in liver tumors, due in part
to a high rate of aberrant splicing and to epigenetic factors,
determines the poor pharmacological effect of sorafenib.
FRI-116
IL6-dependent genomic instability heralds accelerated
carcinogenesis following liver regeneration on a background of
chronic hepatitis
J.H. Axelrod1, T. Lanton1, A. Shriki1, Y. Nechemia-Arbely1,
R. Abramovitch1, O. Levkovitch1, R. Adar1, N. Rosenberg1, M. Paldor1,
D. Goldenberg1, A. Sonnenblick2, A. Peled1, S. Rose-John3, E. Galun1.
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Background and Aims: Liver cancer, which typically develops on a
background of chronic liver inflammation, is now the second leading
cause of cancer mortality worldwide. For these patients surgical
resection is a principal treatment modality that offers a chance of
prolonged survival. However, tumor recurrence after resection, the
mechanisms of which remain obscure, markedly limits the long-term
survival of these patients. We have previously shown that partial
hepatectomy (PH) in Mdr2 knockout (Mdr2-/-) mice, a model of
chronic inflammation-associated liver cancer, significantly accelerates hepatocarcinogenesis. Here, we explore the post-surgical
mechanisms that drive accelerated hepatocarcinogenesis in Mdr2-/mice by perioperative pharmacological inhibition of interleukin-6
(IL6), which is a crucial liver regeneration priming cytokine.
Methods: Mdr2-/- mice were subjected to partial PH alternatively at
either 3 or 6 months-of-age and treated perioperatively with either an
anti-IL6 mAb or a control IgG mAb. Resected mice were followed by
MRI analysis and sacrificed at 10 months-of-age to score for tumor
development. Alternatively, mice were sacrificed between 1 to 6 days
post-PH and analyzed for mitotic response (BrdU, Ki67), cell size (βcatenin), apoptosis (TUNEL), and micronuclei formation in hepatocytes.

Results: We demonstrate that inhibition of IL6 signaling dramatically
impedes tumorigenesis following PH without compromising survival
or liver mass recovery. IL6 blockade significantly inhibited hepatocyte
cell cycle progression while promoting a hypertrophic regenerative
response, without increasing apoptosis. Mdr2-/- mice contain
hepatocytes with a notable persistent DNA damage response
(γH2AX, 53BP1) due to chronic inflammation. We now show that
liver regeneration in this microenvironment leads to a striking
increase in hepatocytes bearing micronuclei – a marker of genomic
instability, which is suppressed by IL6 blockade.
Conclusions: Our findings indicate that genomic instability derived
during the IL6-mediated liver regenerative response within a milieu
of chronic inflammation links PH to accelerated hepatocarcinogenesis. This suggests a new therapeutic approach through the usage of
an anti-IL6 treatment to extend the tumor-free survival of patients
undergoing surgical resection.
FRI-117
Insulin/IGF-1 receptors mediate acquired resistance to anti-EGFR
therapy in human cholangiocarcinoma cells
J. Vaquero1,2, C. Lobe1, S. Tahraoui1, A. Clapéron1, M. Mergey1,
D. Wendum1,3, F. Merabtene1,4, C. Desbois-Mouthon1, F. Praz1,
L. Fouassier1. 1Sorbonne Universités, UPMC Univ Paris 06, INSERM,
Saint-Antoine Research Center, Paris, France; 2Fondation ARC, Villejuif;
3
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4
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Background and Aims: Cholangiocarcinoma (CCA) is a tumor that
arises from biliary epithelial cells. CCA has a very poor prognosis due
to its late clinical presentation and the lack of effective non-surgical
therapies. Epidermal Growth Factor Receptor (EGFR) is overexpressed
in CCA tumors and plays a major role in CCA progression. Thus, EGFR
has been envisaged as a molecular target for CCA therapy. However,
clinical trials using the tyrosine kinase inhibitor (TKI) erlotinib did
not provide a therapeutic benefit in patients with CCA, suggesting the
emergence of resistance mechanisms. Here we intend to unravel the
molecular mechanisms involved in acquired resistance to erlotinib
in CCA.
Methods: Erlotinib-resistant (R) cells were obtained by treating four
human CCA cell lines (WT) with increasing concentrations of
erlotinib for at least 6 months. Cell viability was determined by
MTT. Signaling pathways were analyzed by phosphoprotein arrays
and WB. BMS-536924 and linsitinib were used to inhibit the insulin/
insulin-like growth factor-1 receptors (IR/IGF1R). Cell migration was
evaluated by Boyden chamber assay. Cell clonogenicity was evaluated
by colony and sphere formation assays. In vivo experiments were
performed using a xenograft tumor model in immunodeficient mice.
Results: Erlotinib-resistant CCA cells showed reduced sensitivity to
erlotinib compared to their WT counterparts. All EGFR family
members were inhibited, whereas IR and IGF1R were activated and
their ligand, IGF2, was overexpressed in R cells compared to WT cells.
R cells displayed a scattered phenotype, which was accompanied by a
disruption of the adherens junctions as attested by the decreased
expression of E-cadherin and β-catenin at the plasma membrane. In R
cells, the expression of EMT-inducing transcription factors (EMT-TFs),
as well as mesenchymal markers, was induced, along with an
increase of cell migration. In addition, the expression of cancer stem
cell markers was increased in R cells. Consistently, R cells showed
increased clonogenicity compared to WT cells. Pharmacological
Inhibition of IR/IGF1R with either BMS536924 or linsitinib restored
the sensitivity to erlotinib, reduced EMT-TFs, migration and stemness
of R cells. In vivo, CCA-bearing mice treatment with linsitinib
completely restored the sensitivity to erlotinib of R tumors.
Conclusions: The activation of the IGF signaling axis contributes to
erlotinib resistance through the regulation of an EMT program and
stemness in CCA cells.
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Chromosomal aberrations are effected by transformation-related
protein 53 deletion in inflammation induced
hepatocarcinogenesis
M. Svinarenko1, S.-F. Katz1, S. Fischer1, H. Maier1, A. Tannapfel2,
T. Seufferlein1, A. Lechel1. 1Internal Medicine I, University Hospital Ulm,
Ulm; 2Institute of Pathology, Ruhr University Bochum, Bochum, Germany
E-mail: michael.svinarenko@uni-ulm.de
Background and Aims: Liver carcinoma is of particular importance,
since it is a leading cause of cancer-related deaths worldwide. There
are known major risk factors, which can lead to liver cancer
development, such as HBV/HCV infections, aflatoxin B1 exposure,
excessive alcohol consumption and NAFLD/NASH. These risk
factors are frequently associated with chronic inflammation and
disruption of p53 signaling pathway. In this study, we analyzed the
influence of Trp53 deletion on an inflammatory background in
hepatocarcinogenesis.
Methods: To investigate the sequence of inflammation and Trp53
deletion, we combined two transgenic mouse models. For the
modulation of an inflammatory response, we used an inducible
mouse model (Tet-Off system) with a permanent expression of a
constitutively active IKK2 isoform (CAIKK2). The expression of
CAIKK2 leads to a continuous activation of the NF-kB pathway and
chronic inflammation. To modulate loss of p53, the inducible Crerecombinase expressing transgenic mouse line AlfpCre-ERT2 was
crossed with a conditional Trp53 knockout mouse. Tamoxifen
treatment at the age of four weeks induces liver specific deletion of
Trp53.
Results: Expression of CAIKK2 leads to liver fibrosis development,
increased proliferation in the liver and elevated expression of
inflammatory markers independent of the p53 status. CAIKK2
Trp53Δ/Δ and CAIKK2 Trp53+/+ mice start to develop liver tumors
of different entities at the age of 9 months. Both cohorts show the
formation of hepatocellular carcinoma, cholangiocarcinoma as well
as mixed differentiated tumors. CAIKK2 Trp53Δ/Δ mice develop
significantly more liver tumors compared to CAIKK2 Trp53+/+ mice
and show a shift towards cholangiocarcinoma. Deletion of Trp53
results in elevated chromosomal instability and indicate a pattern of
distinct chromosomal aberrations in the background of CAIKK2
expression. Most affected chromosomes are chromosome 8, 9, 19
(loss) and 15 (gain).
Conclusions: The study shows that liver specific Trp53 deletion in an
inflammatory liver results in elevated chromosomal instability and
distinct chromosomal aberrations.
FRI-119
Free fatty acids enhance CD36 knockdown in primary human
hepatocytes and abrogate PTEN expression – recapitulation of
NASH-associated HCC
Ö. Kücükoglu1, C. Labenz1,2, S. Sydor1, M. Schlattjan1, J. Best1,
G. Gerken1, A. Canbay1, J.-P. Sowa1. 1Department of Gatroenterology and
Hepatology, University Hospital, University Duisburg-Essen, Essen;
2
I. Medizinische Klinik und Poliklinik, Johannes-Guttenberg-Universität
Mainz, Mainz, Germany
E-mail: ali.canbay@uni-due.de
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) and
non-alcoholic steatohepatitis (NASH) are leading causes of chronic
liver disease in populations with western lifestyle. Among the risks of
NAFLD and NASH is development of a hepatocellular carcinoma
(HCC) in some cases without cirrhosis. The mechanisms of disease
progression from steatosis to carcinogenesis are imcompletely
understood for this particular etiology. The scavenger receptor and
fatty acid transporter CD36 seems to play a crucial role in the
progression of NAFLD to NASH and is related to increased lipid
accumulation and lipotoxicity in hepatocytes. In addition expression
of CD36 and PTEN, a tumor suppressor, may be connected. However,
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it is unclear if CD36 may affect hepatic carcinogenesis in NAFLD.
The aim of the present study was to identify specific association of
CD36 with HCC development in NAFLD.
Methods: Primary human hepatocytes from donors without
malignancies were subjected to treatment with free fatty acids
(FFA) and/or siRNA knockdown of CD36. Expressions of proteins
associated to tumor formation were measured by Western Blot. In
parallel liver tissue of patients with either NASH- (n = 9) or HCVassociated (n = 13) HCC was examined for CD36 and PTEN expression
by qrt-PCR.
Results: Knockdown of CD36 by siRNA resulted in diminished
protein expression of the tumor suppressor PTEN and the cell death
regulator PARP in primary human hepatocytes. Conversely a knockdown of PTEN by siRNA in primary human hepatocytes did not affect
CD36 expression or PARP. In NASH-associated HCC significantly
reduced CD36 expression was observed compared to HCV-associated
HCC ( p = 0.01) by qrt-PCR. This effect occurred in tumor surrounding
tissue (NASH 0.64 ± 0.2 vs. HCV 1.83 ± 0.53) but was more prominent
in tumor tissue itself (NASH 0.39 ± 0.12 vs. HCV 2.09 ± 0.59;
Bonferroni p < 0.05). A similar difference was detected for PTEN
mRNA expression in human HCC (NASH vs. HCV p = 0.04). Expression
of PTEN was lower in tumor surrounding tissue (NASH 0.49 ± 0.12 vs.
HCV 1.15 ± 0.23) and tumor tissue of NASH-associated HCC (NASH
0.44 ± 0.1 vs. HCV 1.99 ± 0.68; Bonferroni p < 0.05).

Conclusions: CD36 expression is reduced in human NASH-associated
HCC tissue in parallel to PTEN expression. CD36-knockdown reduces
PTEN expression in human primary hepatocytes. This effect is
enhanced by FFA, suggesting a possible role of CD36-dependent
FFA uptake in tumor promotion by diminished expression of the
tumor suppressor PTEN.
FRI-120
Extracellular ATP and subsequent purinergic P2Y2 receptor
signalling promote liver tumorigenesis in mice
I. Schulien1, B. Hockenjos1, P. Hasselblatt1. 1Dept. of Medicine II,
University hospital Freiburg, Freiburg, Germany
E-mail: isabel.schulien@uniklinik-freiburg.de
Background and Aims: Inflammation and tissue damage results in
release of ATP to the extracellular space, which by activation of
purinergic receptors orchestrates many inflammatory responses. We
and others have previously shown that ATP and P2Y2 receptors
control hepatocyte survival and neutrophil infiltration during acute
hepatitis, as well as hepatocyte proliferation in vitro and following
partial hepatectomy. Moreover, liver tumorigenesis is increased in
CD39 -/- mice, in which concentrations of extracellular ATP are
elevated. We therefore addressed the question how extracellular
ATP and P2Y2 receptor signalling potentially influences liver
tumorigenesis.
Methods: The impact of extracellular ATP on cell proliferation
was analysed in vitro using hepatoma cell lines and primary
hepatocytes (PMH) isolated from P2Y2R +/+ and P2Y2R-/- mice.
Hepatocarcinogenesis was induced by xenotransplantation of hepatoma cells into immunodeficient Rag2-/-Il2gc-/- mice treated with P2
receptor inhibitors, as well as by diethylnitrosamine (DEN) injection
of 2-week old P2Y2R +/+ and P2Y2R-/- mice, in which tumorigenesis was
analysed after 8–10 months.
Results: Proliferation of HepG2 and HuH-7 hepatoma cells was
strikingly reduced upon co-incubation with the purinergic receptor
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inhibitors Suramin and PPADS, respectively. Moreover, Suramin
treatment strongly reduced tumorigenesis in Rag2 -/-gc -/- mice
xenotransplanted with HuH-7 cells. In P2Y2R +/+ PMH, stimulation
with ATP activated signalling through growth factor related pathways,
including AKT, which was impaired in the absence of P2Y2R. In
keeping with this notion, liver tumorigenesis was significantly
reduced in DEN-treated P2Y2R-/- mice, in which activation of proinflammatory pathways, such as STAT3 signalling, also appeared to be
reduced at early stages of tumour initiation.
Conclusions: Our results indicate that extracellular ATP and
subsequent activation of P2 receptors (in particular of P2Y2R) has
pro-tumorigenic functions in two independent mouse models of
HCC, which provides a rationale for further assessing the functions of
this pathway for pathogenesis and therapy of HCC.
FRI-121
Rapamycin and zoledronic acid synergistically repolarize tumour
associated macrophages towards anti-HCC responses
M. Aslam1,2, M. Ashfaq-Khan3, M.A. Qureshi1, L. Kaps1, S.Y. Weng1,
Y.O. Kim1, R. Surabattula1, D. Schuppan1. 1Institute of Translational
Immunology and Research Centre for Immunotherapy, Mainz, Germany;
2
Shaheed Benazir Bhutto Women University, Peshawar, Pakistan;
3
1Institute of Translational Immunology and Research Centre for
Immunotherapy, Mainz, Germany
E-mail: m.ashfaq_biotech@yahoo.com
Background and Aims: Interaction of tumour cells with Myeloid
derived suppressive cells (MDSC), and especially with tumour
associated macrophages (TAMs) favours their proliferation, survival
and metastasis. MDSC can produce high level of immunosuppressive
factors i.e. TGF-1beta, IL-10 and VEGF. TAM exhibit features of M2 like
macrophages and are present in all stages of HCC. Our aim is to
repolarize TAMs from tumor promoting M2-like into tumor-antagonistic M1-like macrophages. In the present study we deployed
zoledronic acid and rapamycin, both being drugs with repolarizing
potential, together and alone to block M2-like tumour promoting
activity of TAMs and skew them towards an M1-like tumourcidal
phenotype in vitro and in vivo.
Methods: Mouse bone marrow derived (BMD) macrophages and the
RAW macrophage cell line were cultured with either LPS and INFgamma, or IL-4 and IL-13 to generate M1 and M2 macrophages,
respectively. Transcript levels of M1 markers (TNF-alpha, IL-1beta,
iNOS, TIMP1) and M2 markers (ARG1, VEGF, YM1, MRC1, MMP9) were
quantified by qPCR. IL-6, IL-12 (M1) and IL-10 and VEGF (M2)
secretion were measured by ELISA. Both drugs were given to HCC
bearing mice to assess their anti-tumor efficacy and their potential to
repolarize macrophages in vivo.
Results: Rapamycin or zoledronic acid alone significantly increased
transcript levels of M1 markers (iNOS, TNF-alpha, IL-1beta, TIMP1) in
BMD and RAW M2 polarized macrophages. This was paralleled by a
significant upregulation of IL-6 and IL-12, and downregulation of IL10 and VEGF protein production. The combination of zoledronic acid
and rapamycin demonstrated additive M1 repolarizing effects on M2
macrophages. FACS Analysis of murine HCC samples showed a
dramatic upregulation of M2 > M1 macrophages from early to late
stages. In vivo studies confirmed the repolarizing effect of both drugs
in vivo, being accompanied by a significant reduction in HCC growth
and burden
Conclusions: Both Rapamycin and zoledronic acid exhibit potent
macrophage repolarizing activity (M2 towards M1) in vitro and in
vivo and thereby limit HCC growth our findings support their
exploration in clinical studies of patients with HCC.

FRI-122
Characterization of the cancer immune microenvironment of
Mdr2(abcb4)-/- mice treated with diethylnitrosamine – a novel
model close to human hepatocarcinogenesis
M. A. Qureshi1,2, M. Ashfaq-Khan1, M. Aslam1,3, M.S. Senkowski 1,
Y.O. Kim1, T. Zimmermann4, D. Schuppan1,5. 1Institute of Translational
Immunology & Research Centre for Immunotherapy (FZI), University
Medical Centre of the Johannes Gutenberg University, Mainz, Germany;
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Medicine, University Medical Centre of the Johannes Gutenberg
University of Mainz, Mainz, Germany; 5Division of Gastroenterology and
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Background and Aims: Currrent treatment options for hepatocellular carcinoma (HCC) are limited, though HCC is a promising but
largely unexplored candidate for immunotherapy. Moreover, little is
known about the immune cell complexity of HCC. We therefore
characterized the liver cancer immune infiltrate relative to fibrosis/
cirrhosis in our recently developed model of accelerated HCC using
Mdr2(Abcb4)-/- mice.
Methods: Mdr2(Abcb4)-/- FVB mice were injected with intraperitoneal diehthylnitrosamine (DEN)(10 μg/g bw) at age 5-days,
followed by 0.05% phenobarbital (PB) in drinking water starting at
3-weeks. Mdr2(Abcb4)-/- mice without DEN/PB, and FVB wildtype
mice w/wt DEN/PB treatment served as controls. All mice were
sacrificed at 1.5,3,6 and 9 months and liver samples analyzed, using
H&E, antibodies against CD3, CD4, CD8, MPO, Ki67, the (alternative)
macrophage markers CD68 and YM-1, and Sirius-red. Immune cell
densities were quantified as cells/mm2. Degree of fibrosis was scored
according to Ishak and by quantification of hydroxyproline content.
Results: Compared to all controls, the Mdr2(Abcb4)-/- mice treated
with DEN/PB showed a significantly increased proliferative index,
neoplastic progression, immune cell infiltration and degree of fibrosis.
Livers from these mice were increasingly infiltrated with preneoplastic/neoplastic hepatoma cells (with pleomorphic hyperchromatic
nuclei, prominent nucleoli and abundant eosinophilic cytoplasm),
surrounded by congested sinusoids, from 6-weeks on. Tumour
phenotype in these mice ranged from pseudo-tubular (at 3 months)
to trabecular morphology (6 months onwards). There was a prominent
periportal inflammation, with acute (neutrophils) and chronic
(lymphocytic) infiltrates already at age 6-weeks, and marked necroinflammation from 6 months onwards. Notably, there was significantly
increased infiltration of M2 macrophages in the Mdr2 (Abcb4)-/- DEN/
PB treated mice, as early as 6 weeks. These mice also had more
advanced liver fibrosis ranging from portal-portal and portal-central
fibrotic bridging (6 week, 3 months) to severe fibrosis (6 & 9 months).
Conclusions: We show early proliferative, tumorigenic, necro-inflammatory and fibrotic changes in a novel HCC model, which bears high
similarity to human HCC. Moreover, it appears to replicate all stages of
aberrant innate and later adaptive immune responses that facilitate
tumour evasion in human HCC, thereby allowing for identification and
validation of novel targets for anti-HCC immune therapy.
FRI-123
Molecular characterization of the immune class of hepatocellular
carcinoma
I. Martinez-Quetglas1,2, D. Sia2, Y. Jiao2, O. Kuchuck2, C.V. Martin2,
M.C. De Moura3, J. Putra2, G. Camprecios2, S. Thung2, V. Mazzaferro4,
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Clinic, University of Barcelona, Barcelona, Spain; 2Mount Sinai Liver
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Epigenetics and Biology Program, IDIBELL, Hospital Universitari
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Background and Aims: Immune checkpoint inhibitors have emerged
as a promising therapeutic approach in different solid tumors,
including hepatocellular carcinoma (HCC). Nonetheless, little is
known about the immune-component of HCC or potential biomarkers of response to these therapies. Aim: To perform comprehensive
characterization of the HCC immunological profile and to identify
biomarkers to select immunotherapy candidates.
Methods: We performed gene expression array deconvolution
through non-negative matrix factorization in 228 HCCs.
Characterization of the transcriptional landscape was conducted
using >1,000 immune signatures. Presence of immune infiltration,
tertiary lymphoid structure (TLS), PD-1 and PD-L1 was investigated
using immunohistochemistry. DNA methylation profile was analyzed
to identify significant differences among groups. Validation of the
immune classifier was performed in 728 independent HCC samples.
Results: Overall, an immune-related subclass of HCC was identified in
∼27% of patients. The immune subclass was characterized by gene
signatures identifying immune cells (i.e. T cells, TLS, cytotox, p <
0.001), signatures of response to immune checkpoint therapy ( p <
0.001), presence of high immune infiltration ( p = 0.01), TLS (19/51 vs.
33/168, p = 0.01) and PD-1 and PD-L1 protein expression ( p < 0.05).
The methylation levels of 363 CpG sites in 192 immune response
gene promoters were able to capture the Immune class ( p < 0.05).
Integration with HCC molecular classifications revealed significant
enrichment of the Immune subclass with IFN and S1 ( p < 0.001) and
exclusion of the CTNNB1 and S2 ( p < 0.001) subclasses. The immune
class contains two distinct microenvironment-based types: (A)
Exhausted immune response type (∼35%) characterized by stromal
activation, T cell exhaustion signatures, and presence of immunosuppressive components such as TGFB, M2 macrophages and pathways able to recruit myeloid-derived-suppressor cells (FDR < 0.01);
and (B) Active immune response type (∼65%) characterized by
overexpression of adaptive immune response genes and IFN signaling
( p < 0.001). Tumors within the active immune response type showed
a trend towards better survival ( p = 0.07).
Conclusions: Around 27% of HCC patients belong to the Immune
class, characterized by activation of immune cells and signatures of
response to immunotherapies. Within this subclass, two distinct
types have been characterized by presenting active or exhausted
immune responses, a feature that provides the rationale for precision
medicine-based therapies.
FRI-124
TGF-β oncogenic pathway in HCC: PMEPA1 as a biomarker of
treatment response
I.M. Quetglas1,2, D. Sia2, Y. Jiao2, M. Maeda2, M. Castro3, M. Esteller3,4,
J.M. Llovet1,2,4 and Liver Cancer Translational Research Laboratory,
BCLC, Liver Unit, IDIBAPS, Hospital Clinic, CIBEREHD, University of
Barcelona, Catalonia, Spain. 1Liver Cancer Translational Research
Laboratory, BCLC, Liver Unit, IDIBAPS, Hospital Clinic, CIBEREHD,
University of Barcelona, Barcelona, Spain; 2Mount Sinai Liver Cancer
Program, Division of Liver Diseases, Tisch Cancer Institute, Icahn School
of Medicine at Mount Sinai, New York, United States; 3Cancer
Epigenetics and Biology Program, IDIBELL, Hospital Universitari
Bellvitge; 4Institució Catalana de Recerca i Estudis Avançats,
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Background and Aims: TGF-β pathway has a dual role in hepatocellular carcinoma (HCC). While at early stages of the disease TGF-β acts
as a tumor suppressor through cytostatic and pro-apoptotic effects, at
advanced stages the oncogenic function of TGF-β (invasion, motility,
etc.) dominates. This dual state of TGF-β may have implications in
S466

TGF-β targeted therapeutic approaches. In this study we aimed to
identify molecular changes that convert TGF-β from tumor suppressor to oncogene in HCC and biomarkers of response to TGFBR
inhibitors.
Methods: We tested a panel of 9 HCC cell lines for their sensitivity to
TGF-β treatment using cell viability assay. The transcriptome of those
cell lines sensitive and resistant to TGF-β cytostatic effects was
compared by Comparative Marker Selection (Gene pattern) to
identify candidate genes. The expression, methylation, gene copy
number and mutational profiles of PMEPA1 were correlated with
TGF-β activation and clinico-pathological features in two human HCC
cohorts (228 and 190 samples, respectively). In order to assess the
potential of PMEPA1 as a biomarker for TGFBR inhibitors, cell lines
with high and low levels of PMEPA1 were treated with galunisertib
and their response to TGF-β suppressive and oncogenic effects
analyzed by cell viability and migration assays.
Results: PMEPA1 was identified as the most differentially expressed
gene between HCC cell lines sensitive and resistant to TGF-β
cytostatic effects (>80 fold, FDR = 0.007). Interestingly, overexpression of PMEPA1 (>2-fold) was observed in 21% (48/228) and 28% (54/
190) of HCC patients and was significantly associated with upregulation of TGF-β ligands, Late TGF-β and WNT/TGF-β signatures, S1
Hoshida subclass and Hallmark of TGF-β ( p < 0.0001 in all cases).
Among samples with TGF-β activation, those with upregulated
PMEPA1 showed lower time to recurrence in both cohorts ( p <
0.01). Overexpression of PMEPA1 was significantly associated with
gene hypermethylation (p < 0.0001) in HCC cell lines and human
samples. In vitro, only cell lines overexpressing PMEPA1 were
responsive to TGF-β pro-migratory effects. After galunisertib treatment, oncogenic effects of TGF-β pathway were abrogated only in
HCC cell lines with high PMEPA1.
Conclusions: PMEPA1 may play a key role in the transformation of
TGF-β from tumor suppressor to oncogene in HCC and represent a
useful biomarker to select patients who are more likely to benefit
from targeting TGF-β pathway. Experiments with genetically engineered mouse models are currently ongoing.
FRI-125
Characterization of cancer associated fibroblasts in primary site
and metaststic lymph nodes of intrahepatic cholangiocarcinoma
by immunohistochmistry
N. Uyama1, N. Kawada2, S. Hirota3, E. Hatano1, J. Fujimoto1.
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Background and Aims: Intrahepatic cholangiocarcinoma (ICC) is
characterized by a desmoplastic stroma with abundant cancer
associated fibroblasts (CAFs). CAFs were one of the most crucial
components of the tumor microenvironment which promotes the
growth and invasion of cancer cells. Although cellular sources of CAFs
in ICC is suspected to be hepatic stellate cells (HSCs), portal fibroblasts
(PF), or bone marrow derived cells such as fibrocytes, detailed
analysis has lacked so far. Similarly, as for CAFs in metastatic LNs of
ICC, detailed analysis has not been performed. Until now, it has been
reported that Fascin is a specific marker for HSC and Fibrin-2 and
Thy-1 are specific markers for PFs, while α-SMA and PDGFRβ are
expressed by both cells. In this study, we characterize CAFs of primary
sites and metastatic LNs of human ICC with immunohistochemistry.
Methods: Human non-cancerous and cancerous liver tissue and
metastatic lymph nodes (LNs) were collected during hepatectomies
at the Hyogo College of Medicine. Forty-nine ICC tissues and 10
metastatic LNs were used for this study. Immunostaining for α-SMA,
PDGFRβ, Thy-1, Fibulin-2 and Fascin was performed on formalinefixed paraffin sections. To identify colocalization of α-SMA with
Fibulin-2, Thy-1 and PDGFRβ, tissue samples were labeled with
double fluorochrome and viewed under a confocal microscope.
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Results: Immunohistochemical analyses showed PFs are characterized as α-SMA+, PDGFRβ+, fibrin-2+, Thy-1+, and fascin− and HSCs are
as α-SMA+, PDGFRβ+, fibrin-2−, Thy-1−and fascin+. In cancerous area,
immunohistochemistry revealed that cancer stroma was positive for
α-SMA, PDGFRβ, fibrin-2 and Thy-1 and negative for fascin. Double
immunostaining showed α-SMA expression was overlapping with
PDGFRβ, fibrin-2 and Thy-1 in CAFs of primary sites. As for metastatic
LNs, CAFs are positive forα-SMA, PDGFRβ, Thy-1 and negative for
fibrin-2 and fascin.
Conclusions: Our human study revealed that CAFs in primary site of
ICC are positive for PF markers (fibrin-2+, Thy-1+ and PDGFRα+) in
addition to α-SMA and PDGFRβ. Expression pattern of PFs and HSCs
marker in CAFs of metastatic LNs is different from that of primary
sites. These data indicate that CAFs in primary sites of ICC are thought
to be derived from PFs rather than HSCs and characteristic feature of
CAFs in metastatic LNs were not same as that of primary sites.
FRI-126
Selenoenzyme glutathione peroxidase 4 affects profile of
infiltrating immune cell in hepatocellular carcinoma
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B. Grasl-Kraupp4, G. Timelthaler4, M. Peck-Radosavljevic5, R. Eferl4,
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Background and Aims: Under-supplementation with selenium is
associated with development of hepatocellular carcinoma (HCC).
Selenium inhibits release of cytokines and chemokines involved in
hepatocellular carcinoma tumour cells by a mechanism involving
selenoenzyme glutathione peroxidase 4 (GPX4). Accordingly, GPx4
expression level is expected to affect composition of infiltrating
immune cells in HCC.
Profiling of tumour infiltrating immune cells is important with
potential implications for the upcoming immunotherapies. We
aimed to assess the impact of GPx4 level on immune cell profiling
in HCC.
Methods: New methods of system biology allow quantification of
each type of immune cells using the microarray gene expression data
from the whole tissue. We applied this approach to re-evaluate 140
samples from two human HCC cohorts [1, 2] which were stratified
according to the GPx4 expression levels and assigned to either “low
GPx4” or “high GPx4” group. For each patient, 22 immune cell types
were quantified [3] and means were calculated for “low GPx4” and
“high GPx4” groups. In addition, Ingenuity Pathway analysis
identified pathways differentially regulated between tumours with
low and high GPx4 levels. The results were verified in NSG mice
xenografts from human tumour cells overexpressing GPx4.
Results: Pathways involved in cell-mediated immune response,
antigen presentation and cellular adhesion and movement were
differentially regulated between tumours with low and high GPx4
expression. Composition of infiltrating immune cells were also
different (Table 1). In particular, M0 macrophages, Tregs and activated
NK cells were strongly increased in “high GPx4” tumors, whereas
eosinophils, T-cells gamma delta and activated dendritic cells were
depleted. High GPx4 was also associated with shift from M2 toward
M1 macrophages characteristic for tumor suppression. In agreement,
xenografts with GPx4 overexpression showed reduced number of
F480 positive macrophages.
Conclusions: Thus, higher expression of GPx4 is associated with a
distinct profile of infiltrating immune cells including M1 macrophage
polarisation.

Table 1: Impact of GPX4 expression levels on immune cell profiling in
tumor tissues of HCC patients.

B cells naive
B cells memory
Plasma cells
T cells CD8
T cells CD4 naive
T cells CD4
memory resting
T cells CD4
memory
activated
T cells follicular
helper
T cells regulatory
(Tregs)
T cells gamma
delta
NK cells resting
NK cells activated
Monocytes
Macrophages M0
Macrophages M1
Macrophages M2
Dendritic cells
resting
Dendritic cells
activated
Mast cells resting
Mast cells
activated
Eosinophils
Neutrophils

Low
GPx4

High
GPx4

stdev
Low
GPX4

stdev
High
GPx4

Fold
change
high/low

p-value
(ttest)

0.043
0.028
0.024
0.121
0.000
0.216

0.050
0.011
0.007
0.129
0.000
0.214

0.043
0.035
0.039
0.063
0.000
0.078

0.037
0.020
0.026
0.079
0.000
0.096

1.160
0.407
0.269
1.070
–
0.990

0.176
0.001
0.003
0.255
–
0.445

0.036

0.026

0.035

0.027

0.735

0.055

0.090

0.050

0.048

0.046

0.553

0.000

0.007

0.021

0.012

0.029

3.031

0.000

0.010

0.000

0.021

0.000

0.000

0.000

0.006
0.015
0.006
0.002
0.081
0.194
0.007

0.015
0.042
0.007
0.026
0.110
0.143
0.022

0.016
0.024
0.009
0.005
0.028
0.063
0.014

0.028
0.044
0.011
0.035
0.037
0.079
0.030

2.401
2.736
1.067
13.491
1.366
0.737
2.952

0.012
0.000
0.408
0.000
0.000
0.000
0.000

0.003

0.000

0.006

0.001

0.052

0.003

0.035
0.015

0.079
0.003

0.043
0.026

0.054
0.017

2.264
0.188

0.000
0.002

0.013
0.047

0.000
0.045

0.020
0.036

0.003
0.028

0.032
0.965

0.000
0.392
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Higher serum interleukin-17A levels as a potential biomarker for
predicting early disease progression in patients with hepatitis B
virus-associated advanced hepatocellular carcinoma treated with
sorafenib
H.J. Cho1, S.S. Kim1, S.W. Cho1, J.Y. Cheong1. 1AJOU University Hospital,
Suwon, South Korea
E-mail: pilgrim8107@hanmail.net
Background and Aims: Although sorafenib is the only available drug
with proven efficacy for patients with advanced hepatocellular
carcinoma (HCC), the clinical efficacy of sorafenib is variable and
unpredictable. The aim of the current study was to identify potential
serum biomarkers predicting cancer progression and overall survival
(OS) in patients with hepatitis B virus (HBV)-related advanced HCC
treated with sorafenib.
Methods: Thirty-four patients with HBV-related advanced HCC
(modified Union for International Cancer Control [UICC] stage IVa
or IVb) treated with sorafenib for more than 4 weeks were
retrospectively enrolled. Using a Luminex 200 system, 11 cytokines
including interleukin-17A (IL-17A) were measured in baseline serum
samples prior to sorafenib administration. Several clinical factors and
the serum concentrations of the 11 cytokines were analyzed using
Cox regression analysis.
Results: In the analysis of progression-free survival (PFS), older
age (year; hazard ratio [HR] = 1.07; 95% confidence interval [CI] =
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1.00–1.15; P = 0.046) and higher baseline serum IL-17A level
(>1.94 pg/mL; HR = 19.96; 95% CI = 3.32–119.86; P = 0.001) were
identified as significant risk factors for early progression with good
predictive power (Harrell’s C = 0.817, standard error estimates (se) =
0.085). In the analysis of OS, higher Child-Pugh score (>5; HR = 2.35,
95% CI = 1.09–5.10, P = 0.030) and lower serum baseline fibroblast
growth factor-2 level (≤20.57 pg/mL; HR = 3.24, 95% CI = 1.22–8.60, P
= 0.018) were identified as negative predictive factors for OS, even
though the model did not have significant predictive power (Harrell’s
C = 0.634, se = 0.062).
Conclusions: A higher serum IL-17A level is a potential biomarker for
predicting poor PFS in patients with HBV-related advanced HCC
treated with sorafenib.
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Overexpression of arrest-defective protein 1 in dysplastic hepatic
nodule as a possible marker of malignant potential
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Background and Aims: It has been known that arrest-defective
protein 1 (ARD1) promotes the process of carcinogenesis in many
malignancies. Recently, the authors also reported that ARD1 was
frequently overexpressed in hepatocellular carcinoma (HCC) tissues
suggesting that it might be involved in the development of HCC.
However, the exact role of ARD1 is still unclear in the process of
hepatocarcinogenesis. Thus, we examined the pattern and degree of
ARD1 expression in dysplastic hepatic nodule (DN) comparing with
those in normal liver and HCC tissue to investigate the role of ARD1 in
the development of HCC from DN, which has been known to be a
premalignant lesion.
Methods: A total of 51 histologically-proven DNs [low-grade/highgrade: 20 (39%)/31 (61%)] as well as 4 normal liver (from liver
transplantation donors) and 226 HCC tissues were stained for ARD1
immunohistochemically and semiquantitated the degree of ARD1
expression based on the proportion of stainable cells. [−, nothing; +,
<1/3; ++, 1/3 ∼ 2/3; +++, >2/3] And then, the degree of ARD1
expression in DN was compared with those in normal liver and HCC
tissue.
Results: ARD1 was stainable in 32 samples (63%) out of 51 DNs.
On the other hand, no normal liver tissue was stainable for
ARD1 immunohistochemically. Thus, the ARD1-positive rate of DN
(63%) appeared to be remarkable, although it was not so high
compared with 93% of HCC. However, the degree of ARD1
expression revealed to be relatively lower than that of HCC (1+/2
+/3+, 47%/16%/0% vs. 15%/35%/43%; p < 0.001). Interestingly, the
ARD1-positive rate of high-grade DN, which is known to have more
malignant potential, was higher than that of low-grade DN (77% vs.
40%; p < 0.01).
Conclusions: Our data indicate that ARD1 overexpression is closely
associated with the development of HCC and that ARD1 is also
overexpressed in a substantial proportion of premalignant dysplastic
hepatic nodules, suggesting that ARD1 overexpression may reflect the
malignant potentials of dysplastic hepatic nodule. Thus, it is
warranted to validate the effect of ARD1 overexpression in dysplastic
hepatic nodule on the development of HCC in the future.
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Liver microRNA hsa-miR-125a-5p may exert an oncosuppressor
effect on HCC
N. Coppola1, G. De Stefano2, M. Panella3, L. Onorato1, V. Iodice2,
C. Minichini1, N. Mosca3, L. Desiato3, N. Farella2, M. Starace1, G. Liorre2,
N. Potenza1, E. Sagnelli1, A. Russo3. 1Public Medicine, Second University
of Naples; 2Infectious Diseases, AO COtugno, Naples; 3Second University
of Naples, Caserta, Italy
E-mail: nicola.coppola@unina2.it
Background and Aims: MicroRNAs are small non-coding RNAs that
modulate gene expression at post-transcriptional level, playing a
crucial role in cell differentiation and development. Human miR-125a5p has been shown to play an anti-proliferative activity toward several
cancer cell lines and to be downregulated in some tumors. Aim of
the present study was to evaluate the hsa-miR-125a-5p concentration
and the expression levels of 4 of its validated oncogenic targets in
neoplastic and in non-neoplastic liver tissue of patients with HCC.
Methods: All consecutive patients who underwent a diagnostic liver
biopsy for HCC at one of two participating Liver Units from June 2013
to May 2014 were enrolled. For each patient, real-time PCR was used
to quantify miR-125a-5p and its targeted transcripts in relation to
RNU6B and GAPDH, respectively, in HCC and non-HCC liver tissue.
Results: 55 patients were included in the study; the mean age was
70.3 ± 6.0 years and 58.1% of patients were males. The etiologic agent
was HCV in 41 patients, HBV in 10 and 4 had NASH-related cirrhosis
(Child-Pugh class A in 89.1% of cases and classes-B/C in 10.9%).
According to the Barcelona Clinic Liver Cancer (BCLC) class, 47 (85.4%)
had class A, 5 (9.1%) class B and 3 (5.5%) class C. Lower levels of hsamiR- 125a-5p were observed in HCC tissue than in non-HCC liver
tissues (M ± SD 4.08 ± 2.87 vs. 8.25 ± 4.53 A.U., p < 0.00001). This
difference was highly significant to statistical analysis in the 41 HCVpatients, 3.75 ± 2.8 vs. 7.97 ± 4.85 AU ( p < 0.00001) and still significant although at a lower level in the 10 HBsAg positive patients, 5.47
± 3.13, vs. 8.94 ± 3.46 AU ( p = 0.036), and in the 4 patients with NASHrelated cirrhosis, 4.65 ± 2.84 vs. 10.9 ± 1.16 A.U. ( p = 0.015). When
patients were stratified according to the epidemiological and clinical
characteristics of HCC, no difference was observed between the mean
fold-regulation of the miRNA in HCC vs. non-HCC tissue. The analysis
of the expression patterns of four validated targets showed an upregulation of MMP11, SIRT7 and c-Raf, with mean fold regulation
values of 3, 2.1 and 1.7, respectively.
Conclusions: These data suggest an oncosuppressor effect of
microRNA hsa-miR-125a-5p on HCV, HBV and NASH-related HCC;
this effect could be exerted through the regulation of its oncogenic
targets MMP11, SIRT7 and c-Raf , an observation deserving further
investigation.

Viral hepatitis: Hepatitis A, B, D, E – Clinical
(except therapy)
FRI-130
Prevalence and risk factors for hepatitis B infection in the adult
population of Georgia: a nationwide survey
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Background and Aims: This abstract presents the prevalence and
risk factors of hepatitis B virus (HBV) infection based on a nationally
representative survey of hepatitis B and C, conducted in 2015.
Methods: A cross-sectional, nationwide survey among general
population aged ≥18 years (n = 7,000) was conducted using a
stratified, multi-stage cluster design with random sampling.
Trained data collection teams collected demographic data, medical
and behavioral history, risk factors and knowledge about HBV and
obtained a blood samples, which were tested for anti-HBc antibodies,
and anti-HBc+ samples were screened on HBsAg. Both tests were
performed by ELISA. Prevalence of anti-HBc and HBsAg, and bivariate
associations between anti-HBc and potential exposures were
calculated.
Results: Prevalence of hepatitis B surface antigen (HBsAg) was 2.9%:
3.4% (95% CI = 2.48–4.34) in males and 2.5% (95% CI = 1.92–3.15) in
females. There was no statistically significant difference between
urban vs. rural residence (3.1% vs. 2.8%). HBsAg prevalence in Tbilisi
(capital) was lower (2.3%) compared to three other major cities (5.1%
in Batumi, 5.3% in Kutaisi, 5.2% in Rustavi). Prevalence of anti-HBc was
25.5% nationally. Bivariate analyses revealed significant associations
between anti-HBc+ status and history of blood transfusion (OR = 1.9,
95% CI = 1.48–2.37), dialysis (OR = 4.0, 95% CI = 1.08–14.53), injection
drug use (IDU) (OR = 2.8, 95% CI = 1.91–4.09), at least one invasive
medical procedure (OR = 1.2, 95% CI = 1.05–1.47) and incarceration
(OR = 1.9, 95% CI = 1.32–2.86).
Conclusions: Prevalence of chronic hepatitis B is almost similar to
the prevalence in Middle East and the Indian subcontinent (2–5%).
The high prevalence of anti-HBc among persons with a history of
blood transfusion, dialysis, IDU, invasive medical procedures,
and incarceration could indicate that transmission occurs through
these exposures, and provides guidance for groups where further
efforts to improve education, prevention, and safe injection and
blood programs could be concentrated. High prevalence in other
major cities compared to the capital indicates the need to
strengthen regulations and infection control in these areas.
Hepatitis B vaccine has been included in the national immunization
schedule since 2002, and coverage among children reached 93.7%.
High anti-HBc prevalence among adults indicates that vaccination
should be expanded to adults as part of Georgia’s HBV prevention
efforts.
FRI-131
Interferon-free antiviral therapy does not increase the risk of
developing short term hepatocellular carcinoma in patients with
cirrhosis infected with hepatitis C virus
A. Nuñez1, V. Aguilera1, Y. Sánchez-Torrijos1, J.M. Sousa2, M.T. Ferrer2,
A. Giraldez2, J. Ampuero3, J. Pérez-Martinez1, M. Cuaresma4,
R. Ruiz-Pérez4, J.M. Pascasio3. 1Digestive Diseases; 2Digestive Diseases
and IBIS; 3Digestive Diseases, IBIS and CIBERehd; 4FISEVI and IBIS,
Hospital Universitario Virgen del Rocío, Sevilla, Spain
E-mail: jmpascasioa@gmail.com
Background and Aims: An increased incidence of early neoplastic
recurrence has been described in patients with hepatocellular
carcinoma (HCC) infected with hepatitis C virus (HCV) treated with
interferon (IFN)-free antiviral therapy after obtaining a complete
tumoral response. Therefore, there is controversy about whether the
treatment with IFN-free direct acting antivirals (DAA) can increase
the risk of developing HCC in cirrhotic patients infected with HCV.
The aim of the study was to evaluate the incidence of HCC in patients
with advanced fibrosis/cirrhosis infected with HCV treated with
IFN-free DDA combinations.
Methods: Retrospective observational unicentric study of the cohort
of chronic hepatitis C patients with advanced fibrosis/cirrhosis (F3F4) treated with different IFN-free DDA combinations. Patients who
were previously diagnosed HCC and those who did not have an
imaging test during or after ending antiviral therapy and liver
transplanted patients were excluded from the analysis. The diagnosis

of fibrosis stage was performed by Fibroscan® (F3: 9.6–13.5 kPa;
F4: >13.5 kPa), biopsy or echographic/endoscopic signs of portal
hypertension.
Results: 339 patients (F3 47; F4 292), 63% men, aged 58 ± 11 (30–82)
years, 81% genotype (G) 1(58% 1b), 11% G3, 7% G4 and 1% G2 were
included in the analysis. 37% of cirrhotic patients (Child-Pugh class A/
B/C: 78%/20%/2%) had a history of decompensation and 57%
esophageal varices. The time between starting antiviral treatment
and the previous echography was (median, IQR) 10.2 weeks (wk) (4–
22). After a median follow-up of 57 wk (IQR:34–71) there 8 HCC were
diagnosed, all cirrhotic (2.4% overall; 2.7% in cirrhotic), detected
between 10 and 83 wk after starting antiviral treatment and with a
sustained virological response in all. It is possible that 3 of the HCC
(those with earliest detection) were present before starting the
antiviral therapy: in 2 the serum alphafetoprotein was high (45 and
47 ng/mL) and the previous echocardiography was performed 10 and
13 months before, respectively, and in one there was a partial portal
thrombosis and the detected HCC was diffuse and with portal
invasion.
Conclusions: IFN-free antiviral therapy does not increase the short
term expected risk of developing HCC in patients with cirrhosis
infected with HCV. It is necessary to exclude the presence of HCC
before starting antiviral treatment and rigorously perform the
recommended surveillance in patients with advanced fibrosis.
FRI-132
Prevalence of anti-HEV antibodies among patients with
immunosuppression and hepatic disorders
A. Parfieniuk-Kowerda1, J. Pogorzelska1, T.W. Lapinski1, M. Maciaszek1,
M. Swiderska1, A. Grzeszczuk1, B. Naumnik2, M. Rowiń ski2,
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Background and Aims: Recent epidemiological reports confirm that
hepatitis E virus (HEV) is an emerging disease and most frequent
cause of acute hepatitis in Europe. Among patients with immunodeficienciences of diverse aetiology or patients with chronic liver
diseases, HEV may cause chronic hepatitis or lead to the aggravation
of pre-existing liver disease.
Methods: 450 patients (mean age: 50.35 yrs, 21–80) were enrolled.
In this group 180 persons were renal (176 pts) or liver (4 pts)
transplant recipients, 90 patients were HIV infected and 180 persons
had confirmed liver cirrhosis (alcoholic – 123 pts, HCV – 20, mixed
ALD/HCV – 5, HBV – 5, autoimmune – 2, other/unknown – 18). Serum
anti-HEV IgG, IgM antibodies and HEV-antigen were detected by
ELISA (Wantai, China).
Results: Serum antibodies IgG against HEV in transplant recipients
were detected in 40.6% patients (n = 73), IgM in 4.4% (n = 8) and HEVAg in 5% (n = 9). Serum HEV-Ag together with anti-HEV IgG were
present in 4.4% (n = 8). There were no associations between presence
of anti-HEV antibodies or HEV-Ag with the type of post-transplant
immunsupression. In studied HIV population 37.7% (n = 34) had antiHEV IgG, 1.1% (n = 1) had anti-HEV IgM and none HEV-Ag. In group
with alcoholic liver cirrhosis anti-HEV IgG seroprevalence was 52% (n
= 64), anti-HEV IgM in 5.7% (n = 7) and HEV-Ag in 2.4% (n = 3) who
had also serum anti-HEV IgG present. In patient with liver cirrhosis
other than alcoholic (n = 57) the HEV IgG prevalence was 35.1%
(n = 20). The mean age of patients anti-HEV IgG (+) was significantly
higher (54 yrs, 25–80) than group HEV-seronegative (46 yrs, 21–71).
There were no differences related with the frequency of anti-HEV
antibodies or HEV-Ag detection to the gender or place of residence in
studied groups.
Conclusions: In this large cohort a high prevalence of anti-HEV,
exceeding demonstrated in majority of Western European countries,

Journal of Hepatology 2017 vol. 66 | S333–S542

S469

POSTER PRESENTATIONS
was confirmed. Among specific risk groups highest prevalence was
noted in alcoholic liver disease and in transplant recipients. HEV
seroprevalence is alarming and requires further investigation
especially in patients with alcoholic cirrhosis as a potential factor
influencing a disease progression.
FRI-133
In HBeAg-negative chronic HBV infection, HBsAg levels
profoundly vary among different HBV-genotypes and can be
influenced by the degree of HBsAg variability: can quantitative
HBsAg truly reflect intra-hepatic HBV reservoir?
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Background and Aims: HBsAg levels are proposed as a marker of the
intrahepatic HBV reservoir. A recent in vitro study showed variation in
HBsAg production in different HBV genotypes. Limited information is
so far available on HBsAg levels in patients infected with different
HBV genotypes in HBeAg-negative chronic HBV infection.
Methods: This study includes 301 consecutive patients with HBeAgnegative chronic HBV infection, drug-naïve, and monitored for ≥1
year: 126 inactive carriers with persistent serum HBV-DNA
≤2,000 IU/ml and normal transaminases (defined as group A), and
175 with persistent serum HBV-DNA >2,000 IU/ml (defined as group
B). HBV genotype (gen) is assessed by phylogeny. Degree of HBsAg
variability is measured by calculating mean genetic distance.
Results: Median (IQR) serum HBV-DNA is 2.8 (2.3–2.9) and 4.1 (3.7–
5.2) IU/ml, while median (IQR) ALT is 28 (21–38) and 34 (25–55) U/L
in group A and B, respectively. HBV-genotypes are: D = 72.2%, A =
15.9%, E = 11.9% in group A, and D = 78.3%, A = 14.3%, E = 7.4% in
group B.
In group A, median (IQR) HBsAg is significantly lower in gen-D than in
gen-A and E (730 [204–2,932] vs. 5,741 [3,526–14,290] and 10,288
[7,172–13408] IU/ml, P < 0.001). A similar result is observed in group
B (3,436 [1,466–8,126] vs. 7,992 [5,069–21,221] and 10,825 [6,544–
18,216] IU/ml, P ≤ 0.01). Moreover, in group A, HBsAg levels
≤1,000 IU/ml ( proposed to define HBV gen-D patients as inactive
carriers) are observed in 57.1% of gen-D, 15.0% of gen-A and 0% of
gen-E (P ≤ 0.001).
In group A, the degree of HBsAg C-terminus genetic variability
(aa:170–226, known to modulate HBsAg secretion) is higher in gen-D
and progressively declines in gen-A and E (0.033 ± 0.023 for D,
0.029 ± 0.015 for A, 0.026 ± 0.012 for E). Moreover, by stratifying
group A according to HBsAg levels in gen-D, the degree of HBsAg Cterminus genetic variability is significantly higher in patients with
HBsAg ≤ 1,000 IU/ml than in patients with HBsAg > 1,000 IU/ml
(0.041 ± 0.024 vs. 0.022 ± 0.017, P < 0.001).
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Conclusions: HBsAg levels in HBV-gen D are significantly lower than
in gen-A and E in different phases of HBeAg-negative chronic HBV
infection including the inactive carrier status. In gen-D infected
patients, higher genetic variability in HBsAg C-terminus correlates
with lower HBsAg levels ( presumably by impairing proper HBsAg
secretion). In this setting, HBsAg levels cannot be a direct measure of
intrahepatic cccDNA reservoir, supporting the role of HBV genotyping
in better characterizing patients with HBeAg-negative chronic HBV
infection.
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Mother-to-child transmission of hepatitis B virus in Ethiopia
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Background and Aims: High viral load and positive HBeAg are
established risk factors for mother-to-child transmission (MTCT) of
hepatitis B virus (HBV). It is believed that transmission of HBV is
mainly horizontal on the African continent, since most women of
fertile age are HBeAg negative. Consequently, birth dose of HBV
vaccine, as recommended by the World Health Organization, has not
been implemented in many African countries. This study was carried
out among HBV-infected pregnant and lactating women in Ethiopia
in order to study: (a) risk factors for MTCT (HBeAg-status and high
viral load), (b) the association between HBeAg and viral load, (c) the
presence of liver fibrosis, and (d) vertical HBV transmission.
Methods: Out of 1303 patients with chronic hepatitis B enrolled in a
cohort study at St Paul’s Hospital Millennium Medical College in
Addis Ababa, 119 were pregnant (n = 64) and/or lactating (n = 56) at
inclusion, and 11 became pregnant during the first year of follow-up.
Liver function tests, HBV DNAviral load (rt2000 real-time PCR, Abbott
Molecular, Des Moines, IL, USA), HBeAg (VIDAS HBe/anti-HBe,
BioMerieux, France) and transient elastography (Fibroscan 402,
Echosense, France) were measured at baseline.
Results: One-hundred-and-thirty women with 131 pregnancies were
included. Median age was 28 years (range 18–41). Six of 101 women
(6%) with a HBeAg result were HBeAg positive; however, 3 of these
had a low viral load (<2000 IU/ml). Six of 128 women (5%) with a viral
load result had a viral load above 1 million IU/ml; however, 4 of these
were HBeAg negative. Median Fibroscan result (performed before or
after pregnancy) was 4.4 kPa (range 1.4–20.5), and only 4 women
(3%) had significant fibrosis (>7.9 kPa). Testing of the infants for
HBsAg and HBV viral load is in progress.
Conclusions: Significant liver fibrosis was rare. About one tenth of
pregnant and lactating women had high viral load or were HBeAg
positive, rendering their offspring at high risk of HBV infection. The
correlation between viral load and HBeAg status was weak; thus, the
use of HBeAg positivity as an indicator for MTCT risk might not be
valid in an African setting.
FRI-135
Clinical outcomes were comparable between chronic hepatitis B
patients with virological response using oral antiviral therapy and
inactive carriers when adjusting for fibrotic burden
B.K. Kim1, H.S. Kim1, S.U. Kim1, J.Y. Park1, D.Y. Kim1, S.H. Ahn1,
K.J. Song2, K.-H. Han1. 1Internal Medicine; 2Biostatistics, Yonsei
University College of Medicine, Seoul, South Korea
E-mail: beomkkim@yuhs.ac
Background and Aims: We aimed to compare the risk of developing
hepatocellular carcinoma (HCC) between patients with chronic
hepatitis B (CHB) who achieved virological response (VR) by
nucleos(t)ide analogues (NUC) (NUC-VR group) and patients with
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inactive CHB phase (ICHBP group), after adjusting for fibrotic burden
by liver stiffness (LS) using transient elastography (TE).
Methods: To adjust for imbalance between NUC-VR group (n = 1291)
and ICHBP group (n = 741), propensity-score matching (PSM) was
performed at 1:1 ratio, based upon following variables; age, gender,
diabetes, platelet count, albumin, total bilirubin, ultrasonographic
cirrhosis and LS at VR. VR was defined as serum HBV-DNA <2,000 IU/
mL with biochemical response (normal serum ALT level). After PSM
was performed, cumulative rates of HCC development were assessed
using Kaplan-Meier analysis with a comparison by the method of
Klein and Moeschberger.
Results: Among entire population, ICHBP group had a lower risk of
HCC development ( p < 0.001 by log-rank test). However, when we
stratified entire population according to the presence of cirrhosis,
owing to the significantly higher incidence of HCC in cirrhotic
patients, cumulative rates of HCC development in cirrhotic patients
(n = 6 28) were similar between NUC-VR group and ICHBP group and
similar results were obtained for non-cirrhotic patients (n = 1404)
(both p > 0.05 by log-rank test). PSM was performed, resulting in 610
pairs and cumulative rates of HCC development were similar between
NUC-VR group and ICHBP group ( p > 0.05).
Conclusions: Clinical outcomes were comparable between CHB
patients with VR using NUCs therapy and inactive CHB carriers
when adjusting for fibrotic burden. Our results strongly support the
clinical importance of appropriate HBV suppression using antiviral
therapy.
FRI-136
Long-term follow up of pan-genotypic hepatitis B e antigen
positive patients: factors for seroconversion and effects of
treatment
B. Wang1, I. Carey1, M. Spaan1, M. Horner1, M. Bruce1, E. Gonsalkorala1,
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Background and Aims: Hepatitis B e antigen (HBeAg) seroconversion
reflects immune control of hepatitis B virus (HBV) infection and is an
important milestone. We performed a large retrospective analysis of
all HBeAg positive (+ve) patients seen at our centre over ten years with
the aim of identifying factors impacting on seroconversion.
Methods: HBV monoinfected patients >18 years old and HBeAg+ve at
first visit between Jan 2005 and Sept 2016 were included for analysis.
Demographic, clinical and laboratory data including HBV serology
were collected at baseline and last follow-up. HBV DNA levels (IU/mL)
were measured using TaqMan real-time PCR, and quantitative HBsAg
levels (IU/mL) and HBeAg levels (S/CO) by using Abbott ARCHITECT®
assay.
Results: 339 patients were initially identified with 288 included in
the analysis; those lost to follow up within 6 months of first visit were
excluded. The patients were predominantly non-Caucasian (25.3%
Black African, 53.1% East Asian) with genotypes A–F (18.4% E). Median
follow up duration was 55 months (range 6–134 months). Of those
with histology (n = 157), 12.1% were F5/6. 206 patients were treated;
46 with peg-IFN and 160 with nucleos(t)ide analogues. 68 (33.0%) of
the treated patients achieved HBeAg seroconversion. In comparison
23 patients (28.0%) spontaneously seroconverted without treatment.
Interestingly, treatment did not significantly affect seroconversion.
Factors that did have an effect include age (median 31 vs. 34, p =
0.025), HBV DNA (median 8.04 vs. 6.51 log10 IU/mL, p < 0.001) and
HBsAg (median 4.37 vs. 4.01 log10 IU/mL, p = 0.004) at baseline.
Genotype was an important significant factor ( p < 0.001) with A
being the most associated with seroconversion (67.9%), followed by E
(28.3%). At last follow up, significant differences in ALT and HBsAg
(0.57 log10 decline, p < 0.001) were seen in the treated patients only.
Overall 6 patients achieved HBsAg loss, 1 spontaneously. 8 patients
developed HCC, 3 of which did so after HBeAg seroconversion.

Conclusions: In this ethnically diverse pan-genotypic population,
treatment did not appear to affect HBeAg seroconversion. Genotype
E, in addition to A, appeared to be favourable. Older patients with
lower baseline HBV DNA and HBsAg were more likely to seroconvert.
Although treatment did not appear to affect seroconversion, it did
result in normalisation of ALT and HBsAg decline. All patients
achieving seroconversion remain at risk of HCC and require
ongoing screening.
FRI-137
Association between mutations on the basal core promoter
region and hepatocellular carcinoma in Vietnamese chronic
hepatitis B patients
P.T. Le Hoa1, C.H.T. Nguyen1. 1Uni of Pharmacy and Medicine of Ho Chi
Minh, Ho Chi Minh, Vietnam
E-mail: hoaph59@gmail.com
Background and Aims: Mutations on S, basal core promoter (BCP)
and X genes have been recognized related with chronic liver
inflammation and hepatocellular carcinoma (HCC) in chronic
hepatitis B (CHB) patients. Mutations at nucleotide 1753, 1762 and
1764 on the BCP region change the overlapped sequence on the X
gene and increase the risk of HCC. These mutations posed more
affects in genotype C distribution areas. We aimed to characterize
A1762T, G1764A and T1753V mutations and their association with
HCC in Vietnamese CHB patients.
Methods: The cross sectional study was conducted from June 2013 to
January 2016 at the Hospital for Tropical Diseases and the Medical
Center, University of Medicine and Pharmacy (UMP) of HCM city.
Patients with HBsAg positive more than 6 months, HBV DNA over
3 log copies/ml and HBV genotype identified were selected stratifily
based on cirrhotic and HCC status. Mutations were identified by
automated sequencing at the UMP Center for Molecular BioMedicine.
Results: The population composed of 451 patients (138 chronic
carrier, 210 active hepatitis, 58 cirrhosis and 45 HCC). There were 68%
male, 52% HBeAg positive, 30% genotype C and 52% of age over 40,
17.1% with cirrhosis and 10% with HCC. The rate of A1762T/G1764A
and A1762T/G1764A/T1753V mutations were 40.4% and 17.7%. Most
of the T1753V mutation cases (80/94) went with A1762T/G1764A
mutation. The rate of A1762T/G1764A and A1762T/G1764A/T1753V
were higher in the HCC group (68.9% and 44.4% vs. 37.2% and 14.8%,
p < 0.001). Mutivariate analysis found higher odds ratios for men
( p = 0.007), age over 40 ( p < 0.001), cirrhotic status ( p = 0.02),
genotype C ( p = 0.02), BCP mutation ( p = 0.001) and found lower
odd ratio for HBV DNA > 8 log copies/ml ( p = 0.01). In the analysis
which stratified the BCP mutation variable to 3 separate groups
(A1762T/G1764A, A1762T/G1764A/T1753V and single T1753V), only
the triple mutation of A1762/G1764A/T1753V group revealed higher
risk of HCC (OR = 4.72; 95% CI, 1.83–12.17; p = 0.001).
Conclusions: T1753V, A1762T and G1764A mutations were frequently
detected in BCP region. T1753V mutation was occurred on the basis of
A1762T/G1764A mutation. The co-existence of these three single
mutations T1753V, A1762T and G1764A was associated with HCC.
FRI-138
2′-C-methylcytidine inhibits hepatitis E virus replication but
antagonizing ribavirin
C. Qu1, W. Wang1, L. Xu1, Y. Yin1, Q. Pan1, M. Peppelenbosch1.
1
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Background and Aims: Hepatitis E virus (HEV) infection has
emerged as a global issue, whereas no approved medication is
available. Although ribavirin is effective as off-label treatment for
chronic hepatitis E, a substantial proportion of patients develop
resistance and eventually fail to clear the virus. The viral polymerase
inhibitor 2′-C-methylcytidine (2CMC) has been shown capable of
inhibiting a variety of RNA viruses, including hepatitis C virus (HCV).
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This study aims to investigate the effect of 2CMC on HEV replication
and its combinatory effect with ribavirin.
Methods: An HEV infectious model (human hepatoma Huh7 cells
containing the full-length HEV genome, Kernow-C1 p6) and an HEV
sub-genomic model (the 5′ portion of open reading frame 2 (ORF2)
coding sequence of HEV genome was replaced with a gene encoding a
secreted form of Gaussian luciferase, Kernow-C1, p6-luc) were used.
Results: We first validated the antiviral activity of 2CMC in an HCV
replicon model containing a luciferase reporter. 2CMC (10 μM)
showed a remarkable inhibitory effect on HCV replication by 99.7 ±
0.004% (n = 4, P < 0.05) after 72 h treatment. In the sub-genomic HEV
model, 2CMC exerted specific anti-viral activity, without affecting cell
viability (IC50,1.64 μM and CC50,111.2 μM). In the infectious HEV
model, 2CMC (10 μM) significantly inhibited HEV replication by
63.4 ± 0.018% (n = 4, P < 0.05). This was further confirmed in the PLC
liver cell line that 2CMC (10 μM) inhibited HEV replication by 69.5 ±
0.011% (n = 4, P < 0.05). Since various extra-hepatic manifestations in
particular neurological and renal injuries have been recently reported
to be associated with HEV infection, we further evaluated the effects
in the 293T kidney cell line, the MRC-5 lung cell line and the U87
brain cell line. 2CMC (10 μM) inhibited HEV replication by 81.2 ±
0.017% (n = 4, P < 0.05) in 293T cells, 43.5 ± 0.061% (n = 4, P < 0.05) in
MRC-5 cells and 87.2 ± 0.013% (n = 4, P < 0.05) in U87 cells with the
HEV infectious model. Furthermore, long-term treatment of 2CMC in
both infectious and sub-genomic models resulted in more potent
antiviral effects. Unexpectedly, combination of 2CMC with ribavirin
showed a moderately antagonistic anti-HEV effect, with an antagonism of −36.93 μM2%.
Conclusions: 2CMC could effectively inhibit HEV replication but
showed a moderate antagonism with ribavirin. Thus, targeting viral
polymerase represents as a viable option for developing anti-HEV
therapy and 2CMC could serve as a starting point for drug design.
FRI-139
Phenotypic and genotypic shifts of hepatitis B virus in treatment
naïve patients following extensive use of antivirals in a chronic
Hepatitis B endemic area
C.-T. Yeh1, C.-W. Hsu1, C.-L. Lin2, K.-H. Liang1, M.-W. Lai1, M.-L. Chang1,
W.-R. Lin1, Y.-C. Chen1. 1Liver Research Center, Chang Gung Memorial
Hospital, Taipei; 2Department of Hepatology, Chang Gung Memorial
Hospital, Keelung, Taiwan
E-mail: chautingy@gmail.com
Background and Aims: Antivirals against chronic hepatitis B virus
(HBV) infection have been widely accepted and extensively used in
chronic hepatitis B endemic areas including Taiwan. Such a global
human behavior could impose an iatrogenic selection pressure on
HBV. The phenotypic and genotypic alterations of HBV under the
extensive use of antiviral agents have not been examined.
Methods: From 2008 to 2012, the clinical and virological data of 1224
treatment-naïve chronic hepatitis B patients were reviewed. These
patients were referred to our clinic for pre-treatment evaluation from
southern to northern cities of Taiwan. Age, gender, cirrhosis, platelet
count, HBV e antigen (HBeAg) status, anti-HBe antibody status, HBV
genotype, basal core promoter (BCP) mutations (nt. 1719 to 1799), and
precore stop-codon mutations (nt. 1896 and 1899) were assessed.
Significant changes of the parameters over years were assessed.
Results: Univariate regression analysis indicated a significant increase
of age from 2008 to 2012 (P = 0.001) and a significant decrease of the
prevalence of positive HBeAg (P < 0.001). Other significant factors were
associated with HBeAg status, including increased prevalence of antiHBe (P = 0.004) and increased prevalence of the precore G1896A and
G1899A mutations (P = 0.003 and 0.019, respectively). However, no
significant prevalence change of any of the ten BCP mutations assessed
were found. Multivariate analysis showed that the changes of HBeAg
and age were independent (adjusted P = 0.021 and 0.025, respectively). Subsequently, patients were separated into HBeAg positive (n =
398) and HBeAg negative (n = 826) groups. In HBeAg positive group, it
S472

was found that the prevalence of precore G1899A mutation increased
significantly with time (P = 0.039) and the HBV-DNA level also
increased significantly with time (P = 0.013). Multivariate analysis
showed that these two factors were independent (adjusted P = 0.009
and 0.003). Notably, there was no change of age over the time in this
subgroup (P = 0.281). In HBeAg negative patients, a borderline increase
of the age with time was found (P = 0.046) together with a borderline
decrease of the prevalence of male (P = 0.044). Other factors did not
change over this time period.
Conclusions: The widespread use of antiviral drugs led to a shift in
the phenotypic and genotypic characteristics of HBV over a short
period of time in treatment-naïve patients.
FRI-140
Identificaiton of an hot integration area for hepatitis B viral
genome in the tenth intron of DEP Domain-Containing 5 gene in
hepatoma patients with unfavorable postoperative prognosis
C.-T. Yeh1, C.-W. Hsu1, C.-L. Lin2, K.-H. Liang1, M.-W. Lai1, M.-L. Chang1,
W.-R. Lin1, Y.-C. Chen1, Y.-H. Huang1, T.-H. Wang3. 1Liver Research
Center, Chang Gung Memorial Hospital, Taipei; 2Department of
Hepatology, Chang Gung Memorial Hospital, Keelung; 3Department of
Pathology, Chang Gung Medical Center, Taoyuan, Taiwan
E-mail: chautingy@gmail.com
Background and Aims: Integration of hepatitis B virus (HBV) DNA
into the host chromosome is a major mechanism contributing to
hepatocarcinogenesis. The integration sites distributed randomly
throughout the genome, albeit some enriched locations have been
found. In this study, we aimed to understand whether the integration
sites were different among patients with various postoperative
prognosis.
Methods: Firstly, Alu-PCR was performed for non-cancerous parts of
hepatocellular carcinoma (HCC) tissues obtained from 20 HCC
patients, 10 with extremely good postoperative prognosis (no
recurrence in 5 year) and 10 with poor prognosis (rapid recurrence
in 6 m). Secondly, integration sites/sequences were obtained using a
specific primer located between the DR1 and DR2 of HBV genome and
another located on the tenth intron of DEPDC5 gene. A xenograft
model was used to study the growth regulatory function of DEPDC5.
Results: In the first step of experiment, 7 of 21 Alu-PCR clones derived
from the poor prognosis group were located to the DEPDC5 gene,
whereas the remaining clones from both groups scattered randomly
throughout the genome. In the second step of experiment, by use of
the HBV-DEPDC5 specific primers, the integration junctions located
on the tenth intron of DEPDC5 were sequenced. Two distinguishable
integration mechanisms were found: homologous recombination
and enzyme-mediated integration. Of 210 HCC patients receiving
surgical resection, 23 possessed the HBV-DEPDC5 integrations in the
non-cancerous parts of HCC tissues. These 23 patients had poorer
intrahepatic recurrence-free survival (P < 0.001), poorer extrahepatic
metastasis-free survival (P = 0.009), and poorer overall survival
(P = 0.012). Immunohistochemistry examination showed a higher
tissue DEPDC5 expression level in the HBV-DEPDC5-integrated
patients (P = 0.046 in non-cancerous part and P = 0.001 in cancerous
part), indicating an “integration-activation” mechanism. In all
patients, a higher DEPDC5 expression level was associated with a
poorer intrahepatic recurrence-free survival (P = 0.037). Xenograft
experiments indicated that DEPDC5 knock-down led to inhibition of
xenograft tumor growth.
Conclusions: We identified an HBV integration hot area on the tenth
intron of DEPDC5 gene in HCC patients with poor postoperative
prognosis. The sequence variants of DEPDC5 gene had also been
associated to hepatitis C virus-related HCC in a previous genomewide-association-study, suggesting that this gene played a crucial
role in hepatocarcinogenesis.
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FRI-141
Increased natural killer cell function after structured interruption
of long-term nucleos(t)ide analogue therapy is associated with
active hepatitis
C.L. Zimmer1, F. Rinker2, C. Höner zu Siederdissen2, M.P. Manns2,
M. Cornberg2, N.K. Björkström1. 1Department of Medicine Huddinge,
Center for Infectious Medicine, Karolinska Institutet, Stockholm, Sweden;
2
Department of Gastroenterology, Hepatology and Endocrinology,
Hannover Medical School, Hannover, Germany
E-mail: christine.zimmer@ki.se
Background and Aims: Although nucleos(t)ide analogues (NA)
efficiently suppress HBV DNA, HBsAg loss and virological cure are
rare events during NA therapy. Interruption of NA therapy in chronic
hepatitis B (CHB) often leads to recurrent disease and flares of active
hepatitis. Recent work has suggested that a fraction of HBeAgnegative patients with time experience HBsAg loss after the initial
viral rebound and flare of hepatitis occurring following NA
interruption. However, we currently lack immune cell correlates
explaining the virological and cellular events that transpire after
structured NA interruption. The aim of this study was to assess the
role of natural killer (NK) cells, a subset of innate lymphocytes highly
enriched in the human liver, in this process.
Methods: In a single-center prospective trial, 15 HBeAg-negative CHB
patients were subjected to structured NA interruption. Two out of 15
patients did not experience a virological relapse and an additional
three patients went on to clear HBsAg after long-term follow-up.
Peripheral blood was collected at baseline and weeks 4, 8, and 12
following treatment discontinuation. NK cell phenotype and function
was assessed at the single-cell level using high-dimensional flow
cytometry.
Results: Stochastic neighbor embedding analysis of 14 surface
proteins on NK cells revealed significant phenotypic differences in
CHB at baseline as compared to healthy controls. The observed
phenotype was primarily driven by alterations in NKG2A, CD57, KIR,
NKG2D, and TRAIL expression. However, NA discontinuation resulted
in only minor phenotypic changes over time and these were not
strongly associated with the clinical course of the patients. At
baseline, NK cell function in the CHB-patients was comparable to
healthy controls. However, natural cytotoxicity and ADCC-responses
were specifically increased at week 12 following treatment interruption. This increase in functionality correlated with the flare in ALT
experienced by the patients.
Conclusions: We report on a temporal association between increased
NK cell function and active hepatitis following structured interruption of NA treatment in CHB. This suggests NK cell-mediated killing of
hepatocytes. Future studies should determine if this association also
predicts long-term HBsAg loss or impact HBV-specific T-cell
responses.
FRI-142
Value of non-invasive fibrosis markers in chronic hepatitis D
C. Kalkan1, F. Karakaya1, O. Keskin1, A. Kartal1, E. Karatayli1,
M. Bozdayi1, R. İdilman1, E. Yurdcu1, C. Yurdaydin1. 1Ankara University
School of Medicine, Ankara, Turkey
E-mail: cagdas.kalkan@hotmail.com
Background and Aims: Assessment of liver fibrosis continues to be
important in chronic viral hepatitis and they have been thoroughly
assessed in chronic hepatitis B and C but data in chronic hepatitis D
(CHD) is scarce and data on liver stiffness assessment do not exist for
CDH. This study aimed to evaluate the performance of nine
commonly used non-invasive scoring systems (aspartate aminotransferase to alanine aminotransferase ratio (AST to ALT ratio (AAR),
AST-to- platelet ratio index (APRI), fibrosis index based on four factors
(FIB-4), age-platelet index (API), HUI, cirrhosis discriminant score
(CDS), Goteborg University Cirrhosis Index (GUCI), Lok Score and
transient elastography (FibroScan) to predict advanced fibrosis in
CHD patients.

Methods: Demographic, histologic and clinical laboratory data were
assessed in patients with CHD. Established scales and cut-off values
for APRI, FIB-4, API, AST/ALT ratio, Lok Score, GUCI index, CDS, HUI
and FibroScan were used to predict advanced fibrosis.
Results: Liver biopsy was assessed in 104 CHD patients according to
Ishak et al. (J Hep 1995). 41 of 104 patients (39%) had cirrhosis
(defined as Ishak stage 5–6), 63 (61%) patients made up the noncirrhotic cohort. Among serum fibrosis markers only the Lok score
and HUI index had an area under receiver operating curve (AUROC) of
>0.80 (0.82 and 0.84, respectively. AUROC for other serum marIkers in
order of performance were Guci index 0.79, FIB-4 0.78, API 0.77, CDS
0.72, APRI 0.69, AAR 0.65. FibroScan had a AUROC of 0.87 (95% CI: 79–
93) and thus performed best.
Conclusions: The data suggest that similar to studies in chronic
hepatitis B and C, FibroScan performs better than serum fibrosis
markers in differentiating patients with fibrosis grade 5 to 6
according to Ishak from patients with fibrosis grade 0 to 4. Among
serum fibrosis markers, the HUI Index performed best and AAR the
worst. The performance of serum fibrosis markers were reminiscent
of 2 recent articles (Lutterkort et al. LI 2016) and Takyar et al. APT
2016) although the performance of the HUI Index is in variance with
data reported in those studies. The validity of FibroScan as the best
non-invasive marker for differentiating cirrhosis from non-cirrhotic
patients needs confirmation.
FRI-143
Characterization and evaluation of hepatic fibrosis degree in
patients with chronic hepatitis B virus infection with normal
transaminases
C.S. Juan1, M. Casado1, M. Gonzalez1, S. Hallouch1, E. Práxedes1,
A. Porcel1, A. Gálvez1, F. Anguita1, J.L. Vega1. 1Gastroenterology, Hospital
Torrecardenas, Almeria, Spain
E-mail: mm.casado.m@gmail.com
Background and Aims: Significantly liver liver disease in patients
with HBeAG-negative chronic hepatitis B (HBV) infection and
persistently normal transaminases (NT) is rare, although there are
few studies evaluating liver damage in this setting. The aims of
our study has been to describe the features of patients with chronic
HBV infection with NT, assessing significant liver disease by means
of liver fibrosis (LF) degree measurement and to identify factors
that could possibly be associated with the existence of LF in these
patients.
Methods: We included patients with HBeAg-negative chronic HBV
infection with NT in at least 3 consecutive determinations during the
1st year, evaluated at our liver unit in the last 10 years and with at
least 1 year follow-up. We collected epidemiological data (age, sex,
race, alcohol consumption, BMI), virological (viral DNA) and
transaminase levels throughout the study. We evaluated the degree
of LF using Transient Elastography (TE). A liver stiffness (LS) >7.2 kPa
was considered significant fibrosis (SF). LF degree classification was
stablished as follows: <6.2 kPa: no LF, 6.2–9.4: gray area, >9.4 kPa:
severe LF/cirrhosis.
Results: 215 patients were included in the analysis, 59% were males,
with a mean age of 47 ± 12 years, 70% were caucasian. Moderate
alcohol consumption was reported in 14%, and 62% had BMI ≥ 25.
During follow-up, 4% had elevated transaminases (<1.5 times normal
value) and 18% had a viral DNA > 2000 IU/ml. We have LS data in 160.
SF was present in 17.5% of them. The mean LS was 6.3 ± 5.8 kPa. 37
patients (23%) had LF in the gray area and 12 (7.5%) had severe
fibrosis/cirrhosis, with 5% (8 patients) having a LS > 13 kPa. We did
not find any association between LF and age, race, alcohol
consumption, or DNA levels. The variables probably associated with
the presence of LF were: elevated transaminases during follow-up
(21% vs. 3%, p = 0.002) and BMI, most of patients with SF had a BMI >
25 (86% vs. 56%, p = 0.002).
Conclusions: In chronic HBV infection patients with NT, liver damage
with significant liver fibrosis is relatively frequent and sometimes
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severe. In these patients LF does not seem to be related with DNA
levels, but rather with BMI and elevated transaminases during
follow-up; in fact, most of the patients with SF are overweight or
obese. Therefore we recommend to measure LF with non-invasive
and validated methods in patients with HBV infection and NT, and
more so in those with slightly elevated transaminases at follow-up or
with BMI > 25.
FRI-144
Frequent delayed hepatitis B surface antigen spontaneous
clearance among high risk groups
D.K. van Santen1, S.M. Bruisten1, G.J. Sonder1,2, M. Prins1,2,
R. van Houdt3. 1Department of Infectious Diseases, Public Health Service
of Amsterdam; 2Department of Infectious Diseases, Amsterdam Medical
Center; 3Department of Medical Microbiology and Infection Control, VU
University Medical Center, Amsterdam, The Netherlands
E-mail: dvsanten@ggd.amsterdam.nl
Background and Aims: The majority of individuals (95%) who
acquire a hepatitis B virus (HBV) infection during adulthood,
spontaneously clear the virus. However, we previously showed that
shortly after infection, an unexpectedly high proportion (25%) of men
who have sex with men (MSM) and people who use drugs (PWUD)
develop a chronic HBV infection. Therefore, we aimed to determine
the presence, frequency and time to delayed HBV clearance and, to
explore determinants hereof.
Methods: We used data from MSM and PWUD from the Amsterdam
Cohort Studies who acquired HBV, determined by anti-HBc seroconversion, between 1985 and 2015. Those who seroconverted during
follow-up, were tested for HBsAg at least 6 months after HBV
seroconversion (HBVsc). Individuals who were HBsAg positive 6
months after HBVsc, were tested for HBsAg and HBV DNA (when
HBsAg negative) at their last cohort visit (>6 months of HBVsc). We
defined three groups of HBV infection (1) Standard clearance: HBsAg
negative within 6 months of HBVsc (2) Delayed clearance: HBsAg
positive within 6 months of HBVsc followed by a HBsAg and HBVDNA negative result (3) Chronic infection: HBsAg positive or HBsAg
negative with a positive HBV-DNA test result at their last visit.
Potential determinants for standard, delayed clearance and chronic
HBV were examined using univariable multinominal logistic regression. Time to HBV clearance was estimated using Kaplan-Meier
methods.

Results: During follow-up, 148 individuals seroconverted for HBV (61
MSM, 81 PWUD); median follow-up after HBVsc was 8.8 years.
Seventy-one percent cleared HBV within 6 months of HBVsc (n =
106), 10.4% belonged to the delayed clearance group (n = 15) and
18.2% to the chronic HBV group (n = 27). Of these 27 individuals
(group 3), 7 (25.9%) were HBsAg negative while HBV-DNA positive at
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their last visit. Among all HBV seroconverters, median time to
clearance was 0.61 years. Among group 2 and 3, by 5 years since
HBVsc, 42.6% (95% confidence interval = 22.0–56.3%) had cleared HBV
(Figure). Younger age and HIV/HCV-coinfection were associated with
both delayed clearance and chronic infection compared to standard
clearance; while ethnicity, risk group and gender were not
significantly associated.
Conclusions: A substantial proportion of MSM and PWUD categorized as having a chronic HBV infection after 6 months of HBV
seroconversion, were able to spontaneously clear HBV thereafter.
These findings should be incorporated in HBV screening and followup guidelines for these key populations.
FRI-145
The value of subtyping genotype A in chronic hepatitis B:
differences in disease course and implications for therapy
E. Gonsalkorala1, M. Bruce1, M. Horner1, B. Wang1, I. Carey1,
K. Agarwal1. 1Institute of Liver Studies, King’s College Hospital, London,
United Kingdom
E-mail: enokag@yahoo.com
Background and Aims: Hepatitis B (HBV) isolates show geographical
genotypic variance. Disease severity and response to treatment differ
according to genotype. Genotype A is further sub-classified to A1
(Afro Caribbean) and A2 (North West Europe and United States).
Combined viral and clinical characteristics for patients with subtype
A1 and A2 are not well described. We report the characteristics of this
population at a large tertiary referral centre.
Methods: We retrospectively reviewed patients at King’s College
Hospital with untreated HBV genotype A, e-antigen-negative disease.
Patients with liver fibrosis assessment (categorised as mild, moderate
or severe by combining invasive (liver biopsy) and non-invasive
(APRI, FIB4, elastography) markers of fibrosis) around the time of
quantitative surface antigen (qHBsAg) testing were included.
Genotype A subtyping was performed by direct sequencing followed
by multiple sequence alignment (ClustalX 2.0). Statistical analysis
was performed using SPSS v22.
Results: Subtyping was available for 103 patients, 67% (N = 69) were
A1. Median age was 36 yrs (19–73) and 63% (N = 65) were female.
Ethnicities across A1 were: 80% Afro Caribbean, 9% Caucasian, and
across A2 were: 70% Caucasian, 18% Afro Caribbean. qHbsAg was
significantly different across the two subtypes (p = 0.001) (Table).
When stratified according to degree of fibrosis, there was a significant
difference in qHBsAg levels between A1 and A2 in the mild and
moderate fibrosis groups (Table).
Interestingly, although not significant, qHBsAg increased with
worsening fibrosis in subtype A1( p = 0.529) and decreased with
worsening fibrosis in subtype A2 ( p = 0.377). Prevalence of cirrhosis
was different across the two groups (A1 = 2/69 3% vs. A2 = 4/34 12%),
but not statistically significant (p = 0.07).
Between the two groups, there were no differences in liver function
tests, HBV DNA or non-invasive markers of fibrosis.

Mean qHBsAg IU/mL (SD)
Mild
Moderate
Severe
Fibrosis
Mild
Moderate
Severe
Cirrhosis

A1

A2

p value

4853 (9856)
8519 (10289)
6948 (7612)
11130 (4356)

16245 (13325)
18438 (14821)
14409 (7304)
7553 (4583)

0.001
0.002
0.042
0.571

84% (58)
13% (9)
3% (2)
3% (2/69)

70%(24)
15% (5)
15% (5)
12% (3/34)

0.07

Conclusions: In this group of globally diverse patients we discovered
significant differences in disease trajectory between genotype A1 and
A2. Pattern of qHBsAg change with degree of fibrosis was different
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across the subtypes. Subtyping has important implications for
disease prognosis and treatment strategies in the future.
FRI-146
Liver transient elastography (Fibroscan©): performance for the
absolute mortality and clinical disease progression risk
evaluation in chronic hepatitis C
F. Serejo1, C. Baldaia1, M. Vasconcelos1, J. Freitas2, J. Velosa1.
1
Gastroenterology, Hospital de Santa Maria; 2Genetics and
Endocrinology, LIsbon Medical School, Lisbon, Portugal
E-mail: cileniabaldaia@gmail.com
Background and Aims: Liver fibrosis is an established surrogate
marker for mortality. Scores for mortality and disease progression
were previously described. Aims: To analyze the performance of
hepatic Transient Elastography (TE) for the evaluation of the risk
mortality and disease progression in HCV mono infected patients
( pts).

(n = 340)

Mortality risk score (Rm)

TE cut-off (kPa)

p

<12 (n = 263)
55.8 ± 115.8
>12 (n = 77)
179.1 ± 135.9
Adjusted <12
54.1 ± 115.2
Ajusted >12
180.5 ± 132.8
<8 (n = 176)
45.82 ± 111.3
>8 (n = 141)
143.6 ± 137.9
Ajusted <8
45.5 ± 110.6
Ajusted >8
135.9 ± 138.9
Disease progression risk score (Rc)
<12
−97.8 ± 103.9
>12
32.5 ± 141.4
Ajusted <12
−98.42 ± 103.2
Ajusted >12
34.13 ± 136.1
<8
−106.7 ± 98.9
>8
−7.9 ± 139.4
Ajusted <8
−107.3 ± 96.6
Ajusted >8
−13.6 ± 138.5

<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005

Methods: Retrospective analysis of 340 HCV pts, 192 males, G1–
69.8%, G3–19.3%, G4–11.9%. All patients performed TE (Fibroscan©):
Cutoff values for fibrosis were 5.43 kPa for F ≥ 2 (PPV 0.96, NPV 0.25);
8.18 kPa for F ≥ 3 (PPV 0.82, NPV 0.97); 12.0 kPa for F = 4 (PPV 0.93,
NPV 0.73). TE values were also adjusted using the formula: (1/[1 + e
(−3.46 + 0.34xTE + 0.006xAST + 0.008xALT-0.538x+0.155xthriglicerides + 0.0319xplatelets)]. Absolute risk score mortality (Rm) and
disease progression (Rc) were calculated and stratified according to
Van der Meer (Low Rm < 87.1 and Rc < −91.9, Intermediate Rm 87.1221.2 and Rc-91.9-61, High Rm > 221.2 and Rc > 61 (Gut. 2014, May 9).

Risk scores were related with TE using the cut-offs: 8 kPa for F ≥ 3 and
12 kPa for F4. Statistical analysis performed by SPSS23 (significance
p < = 0.05).
Results: Rm-Low 52.9%; Intermediate 33.2%; High 14.1%. Rc -Low
77%, Intermediate 1% and High 22%. Patients with intermediate/high
Rm and TE < 8 kPa were 34.6% vs >8 kPa 66.7%. Patients intermediate/
high Rc and TE < 8 kPa were 12.5% vs >8 kPa in 40.2%. Table shows Rm
and Rc for patients with advance fibrosis and with cirrhosis defined
by adjusted and non-adjusted TE values. Non-significant differences
between adjusted and non-adjusted were observed.
Conclusions: Even in the absence of cirrhosis, HCV patients with liver
stiffness higher than 8 kPa predicts a higher absolute mortality rate
and disease progression risk. These particular patients show a poor
clinical outcome, so they need close monitoring and treatment
decision should not be delayed.
FRI-147
Low viremic HBeAg negative HBsAg carriers: clinical outcome and
non invasive diagnostic accuracy for chronic hepatitis B or
inactive infection by combinations of HBV markers
F. Oliveri1, L. Surace1, D. Cavallone1, P. Colombatto1, G. Ricco1,
N. Salvati2, B. Coco1, V. Romagnoli1, R. Gattai1, A. Salvati1, F. Moriconi1,
Q. Yuan3, F. Bonino4, M.R. Brunetto5. 1Hepatology Unit, University
Hospital of Pisa; 2Department of Economics and Management,
University of Pisa, Pisa, Italy; 3National Institute of Diagnostics and
Vaccine Development in Infectious Diseases, School of Public Health and
School of Life Science, Xiamen University, Xiamen, China; 4Medical
Center Institute for Health, University of Pittsburgh, Chianciano Terme;
5
Department of Clinical and Experimental Medicine, University of Pisa,
Pisa, Italy
E-mail: filippo.oliveri@iol.it
Background and Aims: HBeAg negative chronic HBV infection is
associated with a wide spectrum of clinical conditions ranging from
inactive infection (IC) to chronic hepatitis B (CHB), that sometime
mimics IC. A higher diagnostic accuracy in diagnosing the different
phases of HBeAg negative infection would improve the management
of this subset of HBsAg carriers.
Methods: We performed a long-term prospective single center study
in 153 carriers with baseline serum HBV-DNA ≤ 20,000 IU/mL and
normal transaminases. HBV-DNA, HBsAg, HBV “core related” antigen
(HBcrAg) and total anti-HBc were quantified at baseline and yearly
(HBV-DNA and HBsAg).
Results: After 1-year 3-monthly monitoring, 87 (56.9%) subjects were
classified as Inactive Carriers (IC, ≤2,000-IU/mL), 46 (36%) as LowViremic-Active-Carriers (LV-AC, ≤20,000-IU/mL) and 20 (13.1%) as
chronic hepatitis B patients [CHB, >20,000-IU/mL: 20(13.1%)]. IC and

Table: (abstract: FRI-147): Diagnostic performance in identification of carriers with Inactive Infection
Single markers
HBV-DNA
≤2.000
IU/mL

Sensitivity
Specificity
PPV
NPV
DA

100.0%
60.6%
77.0%
100%
83.0%

HBsAg
≤1.000 IU/
mL

69.0%
60.6%
69.8%
59.7%
65.4%

Combining 2 markers

HBcrAg
≤3 Log

Anti-HBc
≤16.937
IU/mL

96.5%
22.7%
61.9%
83.3%
64.5%

95.3%
54.5%
73.2%
90.0%
77.6%

HBV-DNA
≤2.000
IU/mL and
HBsAg
≤1.000
IU/mL

69.0%
83.3%
84.5%
67.1%
75.2%

HBV-DNA
≤2.000
IU/mL and
HBcrAg
≤3 log

96.5%
74.2%
83.0%
94.2%
86.8%

Combining 4
markers

Combining 3 markers

HBV-DNA
≤2.000
IU/mL and
Anti-HBc
≤16.937
IU/mL

95.4%
74.2%
83.0%
92.5%
86.3%
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HBV-DNA
≤2.000
IU/mL and
HBsAg
≤1.000
IU/mL and
HBcrAg
≤3 Log

66.3%
84.8%
85.1%
65.9%
74.3%

HBV-DNA
≤2.000
IU/mL and
HBsAg
≤1.000
IU/mL and
Anti-HBc
≤16.937
IU/mL

67.8%
89.4%
89.4%
67.8%
77.1%

HBV-DNA
≤2.000
IU/mL and
HBcrAg
≤3 log and
Anti-HBc
≤16.937
IU/mL

93.0%
84.8%
88.9%
90.3%
89.5%

HBV-DNA
>2.000
IU/mL and
HBsAg
>1.000
IU/mL and
HBcrAg >3
Log and
Anti-HBc
>16.937
IU/mL
65.1%
90.9%
90.3%
66.7%
76.3%
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LV-AC were followed-up for additional 57.2 (8.5–158.3) months. The
presence of CHB was independently associated with higher baseline
HBV-DNA (P = 0.030), total-anti-HBc (P < 0.001) and ALT (P = 0.001).
HBV-reactivation did not occurred in any carrier with baseline
HBsAg ≤ 1,000/HBV-DNA ≤ 2,000 IU/mL (NPV-100%). Thereafter
none IC reactivated, 19 (21.8%) cleared HBsAg [independently
associated with older-age (P = 0.004), lower baseline HBsAg (P <
0.001), higher yearly HBsAg decline (P < 0.001)]. Among LV-AC, 1
(2.2%) developed CHB, 25 (54.3%) remained stable and 20 (43.5%)
became IC [independently associated with lower baseline HBsAg (P =
0.008)]. The best single-point CHB diagnostic-accuracy was 84.2% by
total anti-HBc, with 98.2% NPV. The viral-load/total-anti-HBc/HBcrAg
combination identified IC with 89.5% diagnostic-accuracy, 93%
sensitivity, 84.8% specificity (Table 1).
Conclusions: HBeAg-negative carriers with viremia persistently
≤20,000 IU/mL show a benign clinical outcome with transition to IC
in almost half of LV-AC and to Occult HBV Infection in 20% of IC within
5 years. However, 13.1% of individuals with low viremia at
presentation are CHB patients: 1 year HBV-DNA monitoring resulted
the most accurate diagnostic approach. The single point HBV-DNA/
HBsAg measurement can halve the carriers requiring 12 month
monitoring. The best IC diagnostic accuracy combining HBV-DNA/
total-anti-HBc/HBcrAg needs to be confirmed in further studies.

Table 1: Median Log10 Change from Baseline at Week 12

FRI-148
Evaluation of serum HBV RNA and HBcrAg in chronic hepatitis B
patients achieving different serological outcomes on tenofovir
disoproxil fumarate (TDF)
A.L. Cathcart1, M. Buti2, P. Marcellin3, A. Gaggar1, W. Delaney1,
K.M. Kitrinos1, F. van Bömmel4. 1Gilead, Foster City, United States;
2
Hospital Universitari Vall d’Hebron, Barcelona, Spain; 3Hôpital Beaujon,
University Paris-Diderot, Clichy, France; 4University Hospital Leipzig,
Leipzig, Germany
E-mail: andrea.cathcart@gilead.com

Background and Aims: It has been unclear whether incomplete
biochemical response (BR) is related to the risk of hepatocellular
carcinoma (HCC) among chronic hepatitis B (CHB) patients who
achieve virologic response with nucleos(t)ide analogues (NAs). This
study evaluated the relationship between BR and the risk of HCC in
CHB patients with suppressed viral replication.
Methods: This was a retrospective analysis and included consecutive
CHB patients whose serum hepatitis B virus (HBV) DNA levels were
suppressed below 2,000 IU/mL by NAs. Patients with concomitant
hepatitis C infection, autoimmune hepatitis, or excessive alcohol use
were excluded. We evaluated the BR and its association with
subsequent HCC development using Cox proportional hazards
regression analysis and chi-square test.
Results: Among 827 consecutive patients, 86 patients (10.4%)
developed HCC during the study period (median, 43.1 months).
Patients with elevated ALT levels (≥40 IU/L, N = 356) in spite of HBV
suppression had a significantly higher risk for HCC compared with
patients with normal ALT levels (<40 IU/L, N = 471) (adjusted hazard
ratio [aHR], 1.59; 95% confidence interval [CI], 1.02–2.50; P = 0.042)
after adjustment for age, serum albumin, and the presence of cirrhosis.
Among patients who failed to achieve biochemical response, 121
(34.0%) had sonographical fatty liver and there was significant
association between BR and the presence of fatty liver (P = 0.003).
However, there was no significant difference of HCC development
between the patients with fatty liver and those without fatty liver (HR,
1.24; 95% CI, 0.79–1.94; P = 0.36). It is suspected that patients with
incomplete BR might have microscopic fatty liver or other hidden
causes. Patients with radiologically-proven fatty liver and/or incomplete BR had a significantly higher risk for HCC compared with
patients with normal ALT levels (HR, 1.71; 95% CI, 1.06–2.77; P = 0.028).
Conclusions: Incomplete BR increases the risk of HCC in patients
with CHB whose HBV is effectively suppressed by NAs. Further
evaluation and management of hidden cause of incomplete BR in
addition to HBV suppression might be a more effective strategy to
lower the HCC development in CHB patients.

Background and Aims: HBsAg loss is a major component defining a
functional cure for chronic hepatitis B (CHB); however, this endpoint
rarely occurs on currently available treatments. Additional markers
have been proposed to more accurately reflect intrahepatic viral
dynamics, including serum HBV RNA and HBV core-related (cr)Ag.
We evaluated these two new markers with HBV DNA and quantitative
HBsAg in a well-characterized clinical trial cohort.
Methods: In Study GS-US-174–0103, HBeAg+ patients were treated
with TDF for up to 10 years. Serum from 38 patients was analyzed for
levels of HBV DNA (qPCR; LOD 29 IU/mL), polyadenylated full length
HBV RNA (qRT-PCR; LOD 2.2 log10 cps/mL), quantitative HBsAg
(Architect, LOD 0.05 IU/mL), and HBcrAg (Fujirebio; dynamic range
2–7 log10 IU/mL), from Baseline through Wk 144. Nineteen HBeAg+
patients that achieved HBsAg loss (S loss; median Wk 36) were
matched by HBV genotype, HBV DNA levels, and ALT levels to 19
HBeAg+ patients that remained HBsAg+, of which 9 remained
HBeAg+ (S+/E+) and 10 achieved HBeAg loss (E loss; median Wk 198).
Results: At Baseline, HBV DNA levels positively correlated with HBV
RNA (r2 = 0.7) and HBsAg (r2 = 0.6), but not with HBcrAg, as all
samples were at the ULD. At treatment Wk 12, declines in HBV DNA
and HBcrAg did not differ by serological outcome, whereas a greater
decline in HBsAg and HBV RNA was observed in the S loss group
compared to those that did not lose S (Table 1). By treatment Wk 144,
all groups achieved a 7 log10 decline in HBV DNA. A significant decline
in HBsAg levels (6 log10) was only observed in the S loss group,
whereas the E loss and S+/E+ groups had <1 log10 HBsAg decline by
Wk 144. HBcrAg and HBV RNA levels declined across all patients
through Wk 144, with the largest and smallest decline observed in
the S loss and S+/E+ groups, respectively. S loss and E loss groups had
similar decline in HBV RNA, while differences between all serologic
outcomes were seen in HBcrAg declines. Greater declines were
observed with the HBV RNA assay, possibly due to the HBcrAg assay
ULD.
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Serologic Outcome

S loss

S+/E
loss

S+/E+

Wk12

−4.9
−0.9
−0.9
−0.1

−4.4
−0.2
−0.4
0

−4.3
−0.2
−0.5
0

HBV DNA (cp/mL)
HBsAg (IU/mL)
HBV RNA (cp/mL)
HBcrAg (IU/mL)

Conclusions: On treatment, HBV RNA, HBcrAg, HBsAg levels
demonstrated varying levels of decline correlating with serological
outcome, in contrast to HBV DNA. Further studies are needed to
determine the utility of these assays for monitoring the response to
novel CHB treatments.
FRI-149
Incomplete biochemical response increases the risk of
hepatocellular carcinoma in patients with suppressed chronic
hepatitis B
H. Cho1, Y.Y. Cho1, J.-H. Lee1, Y. Chang1, J.Y. Nam1, S.H. Kang1, E.J. Cho1,
S.J. Yu1, Y.J. Kim1, J.-H. Yoon1. 1Department of Internal Medicine and
Liver Research Institute, Seoul National University College of Medicine,
Seoul, South Korea
E-mail: hyeki74@gmail.com
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Viral hepatitis: Hepatitis B and D – Clinical
(therapy, new compounds, resistance)
FRI-150
Tenofovir, entecariv and lamivudine in patients with severe acute
exacerbation and hepatic decompensation of chronic hepatitis B
J.G. Park1, Y.R. Lee2, S.Y. Park2, H.J. Lee1, W.Y. Tak2, Y.O. Kweon2,
S.Y. Jang2, H. Keun3, M.K. Kang1. 1Internal Medicine, Yeungnam
University Hospital; 2Internal Medicine; 3Biochemistry and Cell Biology,
Kyungpook National University, Daegu, South Korea
E-mail: gsnrs@naver.com
Background and Aims: Lamivudine (LAM) was most widely used
nucleoside analogue in patients with severe acute exacerbation of
chronic hepatitis B (CHB); however, tenofovir (TDF) and entecavir
(ETV) have limited data to show efficacy. We compared the efficacy
and mortality of LAM, TDF, and ETV treatment in patients with severe
acute exacerbation of CHB.
Methods: We analyzed a total of ninety-one patients with severe
acute exacerbation of CHB, treated with LAM (n = 28), TDF (n = 26), or
ETV (n = 37), in two hospitals for 10 years. Primary endpoint was
overall mortality or received liver transplantation by 48 weeks. The
determined predictors of mortality, virologic and biochemical
response, and emergence of drug resistance by 48 weeks were also
evaluated.
Results: The overall mortality or liver transplantation rate was not
significantly different among the LAM (14.3%), ETV (10.8%), and TDF
(3.8%) groups ( p = 0.435). In multivariate analysis, presence of ascites
(hazard ratio [HR] 10.467, 95% confidence interval [CI] 1.596–68.645
p = 0.0144) and model for end-stage liver disease (MELD) scores
above 25 (HR 28.920, CI 4.719–177.251 p = 0.0003) increase risk of
mortality or liver transplantation. The three groups of patients
achieved similar biochemical response (LAM [78.6%], ETV [89.2%],
TDF [96.2%], p = 0.134), virologic response (HBV DNA < 116 copies/ml;
LAM [82.1%], ETV [73.0%], TDF [92.3%], p = 0.151), and HBeAg
seroconversion (LAM [50%], ETV [38.7%], TDF [33.3%], p = 0.560).
Antiviral resistance emerged in five patients treated with LAM by 48
weeks (17.9%, p = 0.003).

Conclusions: The selection among LAM, ETV, and TDF treatment is
not related with mortality and liver transplantation in CHB patients
with acute exacerbation and hepatic decompensation. To reduce
mortality, patients with ascites, and MELD scores above 25 should be
considered for liver transplantation.
FRI-151
Hepatitis B patients under oral nucleos(t)ide treatment with
intermittent kidney function assessment (The BONIKA-study) – a
multicenter, prospective, observational trial (NCT-Nr. 02267473)
K. Sprinzl1, S. Steinhoff1, S. von Hatzfeldt2, J. Vermehren1, T. Welzel1,
A. Grambihler3, A. Weinmann2, E. Herrmann4, P.R. Galle2, S. Zeuzem1,
M.F. Sprinzl2, C. Sarrazin1,5. 1Center of Internal Medicine 1, University
Hospital, Frankfurt; 2Department of Internal Medicine I; 3Center for

Internal Medicine I, University Medical Center, Mainz; 4Institute of
Biostatistics, University Hospital, Frankfurt; 5Department of
Gastroenterology, St. Josefs-Hospital, Wiesbaden, Germany
E-mail: kathrin.sprinzl@kgu.de
Background and Aims: Infinite duration of nucleos(t)ide treatment
of chronic hepatitis B involves vulnerability for longterm toxicity.
Monitoring of renal function by creatinine is insufficient to detect
early renal toxicity caused by longterm nucleos(t)ide analoga (NUC)
treatment of chronic hepatitis B. To elucidate this matter a
prospective trial monitoring renal tubular function in patients
under various oral antiviral HBV treatment was initiated.
Methods: Between 10/2014 and 11/2016 HBV monoinfected patients
(n = 309) under NUC treatment were prospectively screened for renal
tubular dysfunction (RTD) by analyses of serum phosphate (sPh <
2.6 md/dl)), serum uric acid (sUA < 3.4 mg/dl), urine alpha-1 microglobuline (uMG > 12 mg/l) and urine glucosis (uGlc positive) concentrations. A RTD was diagnosed when ≥2 parameters were beyond
the cut-off. Known risk factors associated with nephrotoxicity
(arterial hypertension, diabetes, preexisting kidney pathologies and
intake of NSARs) were recorded.
Results: In this prospective HBV patient cohort 59.2% were treated
with tenofovir (TDV) (n = 183/309), 31,1% with entecavir (ETV) (n =
96/309) and 9.7% with other substances (n = 30/309). At study
inclusion patients received NUC treatment for different durations.
(t0). RTD was diagnosed in 7.8% of patients at t0. Analyses at t0
detected no significant difference between various NUC treatments
and the frequency of RTD (9% with TDV vs. 6% with other NUCs, p =
0.378). However, in the subgroup of patients with renal risk factors
the frequency of RTD on NUC treatment at t0 was increased (11.3% vs.
5.7% without risk factors; p = 0.115).
Conclusions: Laboratory screening for tubular dysfunction is able to
identfy discrete tubular pathology under NUC regimen. An early
change of treatment can probably save kidney function. Especially in
patients with preexisting renal risk factors this seems to be of relevance.
Further prospective data on RTD development and changes of
creatinine levels during prospective NUC treatment will be presented.
FRI-152
No changes in the coding sequence for HBV core protein after
6 weeks of treatment of HBV infected humanized mice with
NVR 3-778
A.M. Lam1, T. Shimada2, M. Dandri3, L. Flores1, K. Klumpp1. 1Novira
Therapeutics, Part of Janssen R&D, Doylestown, United States;
2
PhoenixBio Co Ltd, Higashi-Hiroshima, Japan; 3Institute of
Microbiology, Virology and Hygiene, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany
E-mail: alam16@its.jnj.com
Background and Aims: NVR 3-778 is a capsid assembly modulator
(CAM) in clinical development for the treatment of HBV infection. The
efficacy of NVR 3-778 has been evaluated in humanized mice with
stable HBV infection, with treatment starting at 8-10 weeks after
infection. The aim of this study was to determine the nucleotide and
corresponding amino acid differences in serum HBV DNA from
humanized mice that were treated with NVR 3-778, pegylated
interferon alpha-2a ( peg-IFN) or vehicle.
Methods: Humanized uPA/SCID mice infected with HBV genotype C
were treated for 6 weeks (n = 6 per group) with NVR 3-778 405 mg/kg
BID, peg-IFN 0.025 mg/kg twice weekly or vehicle BID. HBV DNA was
amplified from serum and sequences determined using Sanger
sequencing. Nucleotide mixtures were identified with a population
threshold of 25%.
Results: Mice had similar baseline HBV viral load in the three
treatment groups. Mean (SD, range) serum HBV DNA at baseline was
7.8 (0.66, 6.8–8.8), 8.0 (0.54, 7.0–8.5) and 7.7 (0.70, 6.6–8.7) log
copies/ml in the vehicle, NVR 3-778 or peg-IFN groups, respectively.
Mean (SD, range) viral load reductions from baseline after 6 weeks of
treatment were 2.6 (0.33, 2.2–3.0), 2.0 (0.37, 1.4–2.3) and −0.04 (0.47,

Journal of Hepatology 2017 vol. 66 | S333–S542

S477

POSTER PRESENTATIONS
−0.87 to 0.44) in the three groups, respectively. The NVR 3-778 group
had a significantly larger serum HBV DNA reduction as compared to
the peg-IFN group ( p < 0.05). One mouse had HBV DNA below the
limit of quantification in the NVR 3-778 treated group. Full genome
HBV DNA sequences were obtained at baseline and at end-of
treatment in 3 mice from the NVR 3-778 group, 5 mice from the
peg-IFN and 6 mice from vehicle group. There were no sequence
changes between baseline and day 42 in the core protein coding
region for any of the mice treated with NVR 3-778. There was one
sequence change (A to T) at position 3090 of the HBV genome in one
mouse treated with peg-IFN comparing day 42 to baseline, resulting
in a Thr to Ser amino acid change at position 262 of the HBV
polymerase coding region.
Conclusions: The HBV capsid assembly modulator NVR 3-778 shows
higher efficacy of serum HBV DNA suppression in the humanized
mouse model of HBV infection as compared to peg-IFN. Viral load
kinetics show continuous HBV DNA decline in all treated mice. There
were no nucleotide sequence changes in the core protein coding
region of any of the NVR 3-778 treated mice. Full genome HBV
sequence analysis at the end of 6 weeks of treatment was consistent
with high HBV sequence stability in the humanized mouse model.
FRI-153
A phase 3 study comparing tenofovir alafenamide (TAF) to
tenofovir disoproxil fumarate (TDF) in patients with HBeAgpositive, chronic hepatitis B (CHB): efficacy and safety results at
week 96
K. Agarwal1, S. Fung2, W.K. Seto3, Y.S. Lim4, E. Gane5, H.L. Janssen6,
M. Sharma7, W.L. Chuang8, H. Bae9, K.T. Yoon10, J.F. Flaherty11, A. Lau11,
A. Gaggar11, V. Suri11, A. Cathcart11, L. Lin11, G.M. Subramanian11,
Shalimar12, N. Furusyo13, M. Buti14, H.L. Chan15. 1Kings College
Hospital, London, United Kingdom; 2Department of Medicine, University
of Toronto, Toronto, ON, Canada; 3Queen Mary Hospital, Hong Kong,
Hong Kong, China; 4Asan Medical Center, Seoul, South Korea; 5Auckland
Clinical Studies, Auckland, New Zealand; 6Toronto Centre for Liver
Disease, University Health Network, Toronto, ON, Canada; 7Institute of
Liver and Biliary Sciences, New Delhi, India; 8Kaohsiung Medical
University Hospital, Kaohsiung, Taiwan; 9Asian Pacific Liver Center, Los
Angeles, CA, United States; 10Pusan National University Yangsan
Hospital, Yangsan, South Korea; 11Gilead Sciences, Inc., Foster City, CA,
United States; 12All India Institute of Medical Sciences, New Delhi, India;
13
Kyushu Medical Center, Fukuoka, Japan; 14Hospital General
Universitari Vall d’Hebron, Barcelona, Spain; 15The Chinese University of
Hong Kong, Hong Kong, Hong Kong, China
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: TAF, a novel prodrug of tenofovir (TFV), is
more stable in plasma and enhances delivery of TFV into hepatocytes
with reduced circulating levels of TFV relative to TDF. In this
randomized, double blind study in HBeAg-positive patients, the
efficacy of TAF was demonstrated to be noninferior to that of TDF at
Week 48 in the proportion with HBV DNA < 29 IU/mL with improved
bone and renal effects. Here we present the results after two years of
treatment.
Methods: 873 patients were randomized to receive TAF 25 mg QD
(n = 581) or TDF 300 mg QD (n = 292) and treated for 144 weeks. After
Week 144, patients receive open label TAF through 8 years. Efficacy
analyses at Week 96 included virologic (HBV DNA < 29 IU/mL),
biochemical, and serologic responses; key secondary safety endpoints included changes in hip and spine bone mineral density
(BMD), and changes in serum creatinine and estimated GFR by
Cockcroft-Gault method (eGFRCG). Serum markers of bone turnover
and urine markers of renal tubular function were also assessed. Viral
resistance was evaluated by deep sequencing or population sequencing in all patients with HBV DNA ≥ 69 IU/mL at Week 96 or time of
discontinuation.
Results: Baseline characteristics included: mean age 38 years, 64%
males, 82% Asians, genotypes A through D (7%, 17%, 52%, 23%); 47%
S478

had HBV DNA ≥ 8 log10 IU/mL, and 26% were treated previously with
nucleos(t)ides. Efficacy and safety end points are summarized in the
Table. At Week 96, virologic response rates were 73% and 75% in the
TAF and TDF groups, respectively (adjusted difference in proportions:
−2.2%, 95% CI, −8.3% to +3.9%). A greater percentage of TAF patients
achieved normalization of serum ALT values with similar proportions
of TAF and TDF patients experiencing HBeAg loss; HBsAg loss was
uncommon. Patients on TAF experienced smaller changes in hip and
spine BMD than TDF patients through 96 weeks of treatment. The
smaller decline in eGFRCG and smaller changes in renal tubular
markers observed with TAF at Week 48 remained through Week 96.
The rates of treatment discontinuations for adverse events (<1.5%)
and serious adverse events (≤6%) were low and similar in the two
arms. Viral resistance analyses are ongoing.
Table: Efficacy and Safety Results at Week 96
n/N (%)
Efficacy Parameters
HBV DNA <29 IU/mL
ALT normalization
(central laboratory)a
ALT normalization
(AASLD criteria)b
HBeAg loss
HBeAg seroconversion
HBsAg loss
HBsAg seroconversion
Bone and Renal
Parameters
Hip BMD, mean (SD) %
change
>5% decline in hip BMD
Spine BMD, mean (SD) %
change
>5% decline in spine BMD
sCr, mean (SD) change
(mg/dL)c
eGFRCG median (Q1, Q3)
change (mL/min)d
≥25% decline in eGFRCG
from baseline
Confirmed eGFRCG
<50 mL/mine
PO4, median (Q1, Q3)
change (mg/dL)f
Confirmed PO4
<2.0 mg/dL

TAF (N = 581)

TDF (N = 292)

P value

423/581 (73)
405/537 (75)

218/292 (75)
181/268 (68)

0.47
0.017

299/572 (52)

121/290 (42)

0.003

123/565 (22)
99/565 (18)
7/576 (1)
6/576 (1)

51/285 (18)
35/285 (12)
4/288 (1)
0/288 (0)

0.20
0.050
0.88
0.078

−0.33 (2.63)

−2.30 (2.95)

<0.001

21/491 (4)
−0.69 (3.72)

38/249 (15)
−2.34 (3.91)

<0.001
<0.001

53/495 (11)
0.002 (0.088)

59/251 (24)
0.023 (0.090)

<0.001
<0.001

−1.8 (−9.0, 7.2)

−5.0 (−13.2, 3.0)

<0.001

60/577 (10)

52/288 (18)

0.002

0/581 (0)

5/292 (2)

0.004

−0.1 (−0.4, 0.2)

−0.1 (−0.4, 0.3)

0.37

3 (<1)

1 (<1)

1.00

Efficacy results are missing = failure;
a
ULN ≤43 U/L for males 18 to <69 years, and ≤ 35 U/L for males ≥ 69 years; ≤ 34
U/L for females 18 to < 69 years and ≤ 32 U/L for females ≥ 69 years;
b
ULN ≤30 U/L males, ≤19 U/L females;
c
sCr is serum creatinine;
d
eGFRCG is creatinine clearance (Cockcroft-Gault method);
e
Confirmed upon retesting;
f
PO4 is serum phosphorus.

Conclusions: At Week 96, similar rates of virologic suppression were
seen with a higher rate of ALT normalization seen in TAF patients
relative to TDF and continued improved bone and renal safety with
TAF compared with TDF.
FRI-154
Characterization of the intrahepatic immune response of
virally-suppressed chronic hepatitis B patients to treatment
with the oral TLR7 agonist GS-9620
L. Boeijen1, G.W. van Oord1, J. Hou1, M.J. van Campenhout1,
M. van der Heide-Mulder 1, A. Gaggar2, L. Li2, S.P. Fletcher2,
R.J. de Knegt1, A. Boonstra1. 1Gastroenterology and Hepatology, Erasmus
MC Rotterdam, Rotterdam, The Netherlands; 2Gilead Sciences,
Foster City, United States
E-mail: l.boeijen@erasmusmc.nl
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Background and Aims: GS-9620, an oral agonist of toll-like receptor
7 (TLR7), is in phase 2 trials for the treatment of chronic hepatitis B
(CHB). The intrahepatic response to GS-9620 treatment has previously been defined in the chimpanzee and woodchuck models of
CHB. Here we combined cell sorting by flow cytometry with RNA
sequencing to characterize the peripheral and intrahepatic response
of CHB patients to GS-9620 treatment.
Methods: Six non-cirrhotic virally suppressed CHB patients on
nucleotide analog therapy (age: 29–63 years; 4 males and 2
females) were treated once a week for 7 weeks with 1 mg GS-9620
(n = 3), 2 mg GS-9620 (n = 1), 4 mg GS-9620 (n = 1) or placebo (n = 1).
Blood was collected from the patients prior (week 0) and at 4, 8, 12, 24
and 48 weeks after start of GS-9620 treatment. Liver biopsies (18
gauge) were also performed at baseline and 24 hours after the last
dose of GS-9620. Blood and liver samples were immunophenotyped
and various leukocyte populations were subsequently sorted for gene
expression analysis by RNA-Seq.
Results: Phenotyping of peripheral blood and intrahepatic lymphocytes revealed a patient-specific immune profile. In peripheral blood,
the proportion of BDCA-4+ dendritic cell (DC) increased 3-fold in 2
patients receiving 2 and 4 mg GS-9620 treatment, but were not
changed in the other patients. Expression of activation markers CD80,
CD86, CD40 did not increase on any DC subset. Peripheral CD56bright
NK cells of the 2 patients treated with 2 and 4 mg of GS-9620
produced 2–3 fold more IFN-gamma compared to the start of
treatment. GS-9620 treatment did not lead to substantial shifts in
the proportion of intrahepatic NK cell, B cell and T cells. RNAseq of
sorted immune cell populations revealed a marked interferon
stimulated gene (ISG) induction in total intrahepatic CD3+ T cells
and NK cells following GS-9620 treatment. Similarly, ISG induction
was observed in sorted peripheral blood CD3+ T cells, NK cells and B
cells.
Conclusions: Here we show by cell sorting by flow cytometry and
RNA sequencing that GS-9620 induced modest changes in peripheral
DC frequency and NK cell function in CHB patients. In contrast to
studies in preclinical models of CHB, we did not detect changes in
intrahepatic lymphocyte composition with GS-9620 treatment,
although there was notable ISG induction in several intrahepatic
and peripheral lymphocytes populations via RNA-Seq. The modest
peripheral and intrahepatic response to GS-9620 may account for the
lack of antiviral response in these patients.
FRI-155
An algorythm including quantitave HBsAg and HBcrAg is useful
for discrimation between hepatitis B virus inactive carriers and
patients with active chronic hepatitis B HBeAg negative
M.R. Barciela1,2, A. Ruiz2,3, D. Tabernero2,3, M. Bes2,4, M.T. Salcedo5,
S. Sauleda2,4, L. Nieto3, F. Rodríguez-Frías2,3, R. Esteban1,2, M. Buti1,2.
1
Liver Unit, Internal Medicine Department, Vall d’Hebron hospital,
Barcelona; 2Centro de Investigación Biomédica en Red de Enfermedades
Hepáticas y Digestivas (CIBERehd), Instituto de Salud Carlos III, Madrid;
3
Liver Pathology Unit, Departments of Biochemistry and Microbiology
(Virology Unit), Vall d’Hebron hospital; 4Transfusion Safety Laboratory,
Banc de Sang i Teixits, Servei Català de la Salut; 5Pathology Department,
Vall d’Hebron Hospital, Barcelona, Spain
E-mail: mar.riveiro@gmail.com
Background and Aims: One of the challenges in patients with
chronic hepatitis B HBeAg negative is discriminate between inactive
carriers (IC) and active chronic hepatitis (ACH) since prognosis and
indication for treatment is different. We aimed to assess the
usefulness of biomarkers (quantitative HBsAg [qHBsAg] and
HBcrAg, APRI, Forns’ index and FibroIndex) and elastography for
identification of those patients with histological evidence of liver
damage.
Methods: From a prospective cohort including 202 HBeAg negative
subjects, 60 patients with HBV DNA between > 2000 IU/mL and
20.000 UI/ml and normal ALT or <2xULN (55% male, mean age 45

years, 70% Caucasian) were selected. A liver biopsy, elastography, HBV
genotype and serum biomarkers were carried out in all included
patients. ACH was defined by the presence of fibrosis ≥3 and/or
necroinflammation ≥3 (ISHAK index).
Results: Among them, 27% had ACH and 73% were IC. Patients with
ACH have higher levels of the coefficient ALT/ULN ALT (1.2 vs. 0.7 IU/
mL, p = 0.006), HBV DNA (4.3 vs. 3.2 log IU/mL, p = 0.003) and HBcrAg
(3.6 vs. 2.4 log U/mL, p = 0.002), but similar qHBsAg ( p = 0.1).
However, all 14 patients with qHBsAg ≤ 3 log IU/mL were IC and
therefore the negative predictive value (NPV) of this cut-off for ruling
out ACH was 100%. Among patients with qHBsAg > 3 log IU/mL,
HBcrAg ≤ 2.5 log U/mL cut-off presented a NPV of 84% and positive
predictive value of 55% for detection of ACH (Figure). Overall, this
algorithm including qHBsAg and HBcrAg presented a NPV of 90% and
diagnostic accuracy of 78%. Non-invasive biomarkers of liver fibrosis
(Forns’ index, FibroTest, elastography) did no differ between ICs and
ACH patients, except for APRI index (0.6 vs. 0.44, p = 0.03).

Conclusions: An algorithm including HBsAg and HBcrAg levels
allows the exclusion of active chronic hepatitis in patients with HBV
DNA > 2000 IU/mL and ALT < 2xULN with a negative predictive value
of 90%.
FRI-156
Serum HBV RNA level monitoring for response prediction in
HBeAg positive chronic hepatitis B infection
M.J. van Campenhout1, F. van Bömmel2, M. Grossmann2, J.J. Fischer2,
D. Deichsel2, A. Boonstra1, A.J. van Vuuren1, T. Berg2, B.E. Hansen1,3,
H.L. Janssen4. 1Gastroenterology and Hepatology, Erasmus MC
University Medical Center, Rotterdam, The Netherlands; 2Department of
Gastroenterlogy and Rheumatology, Section of Hepatology, University
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Background and Aims: Serum HBV RNA is a novel biomarker of
which on-treatment dynamics can predict response to nucleos(t)ide
analogue (NUC) therapy and interferon (IFN) in chronic hepatitis B
(CHB) infection. We aimed to validate this role for PEG-IFN based
treatment.
Methods: Using a specific real-time PCR technique (lower limit of
detection [LLD] 900 copies/mL [c/mL]), serum HBV RNA levels were
retrospectively measured at weeks 0, 12 and 24 of treatment in 266
HBeAg positive CHB patients who participated in a global randomized controlled trial. Patients received 52 weeks of PEG-IFN +
lamivudine (LAM, n = 130) or 52 weeks of PEG-IFN monotherapy
(mono, n = 136). The primary endpoint was HBeAg loss 24 weeks after
PEG-IFN discontinuation (EOF), the secondary endpoint HBsAg loss
at EOF.
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Results: Of all patients, 274 (75%) were male. The mean age was 33
(SD 11) years, and genotypes A/B/C/D/other were present in 20/13/
30/24/2%. At baseline, the mean serum levels of HBV RNA, HBV DNA,
qHBsAg, qHBeAg, and ALT were 6.5 (SD 1.2) log c/mL, 8.3 (SD 1.0) log
IU/mL, 4.4 (SD 0.6) log IU/mL, 2.4 (SD 0.8) log IU/mL, and 4.3 (SD
3.5) × ULN, respectively. At both week 12 and week 24, mean HBV
RNA decline from baseline was stronger in patients treated with PEGIFN + LAM when compared to patients treated with PEG-IFN mono
(week 12: 2.5 [SD 1.7] vs. 1.6 [SD 1.5] log c/mL, p < 0.001; week 24: 2.9
[SD 1.9] vs. 1.7 [SD 1.5] log c/mL, p < 0.001). HBeAg loss was achieved
in 46/130 (35%) patients treated with PEG-IFN + LAM and in 49/136
(36%) patients treated with PEG-IFN mono ( p = 1.00). HBV RNA at
baseline could not differentiate between patients with vs. without
response (Figure). In both treatment arms, absolute HBV RNA levels at
week 12 and week 24 of treatment were lower in patients with HBeAg
loss at EOF compared to patients without HBeAg loss (Figure). The
performance of a multivariable model based on HBV RNA level,
adjusted for genotype and presence of precore and/or basal core
promoter mutations, was AUC 0.68 (CI-95% 0.58–0.78, p < 0.001) for
week 12 HBV RNA and AUC 0.72 (CI-95% 0.62–0.81, p < 0.001) for
week 24. Moreover, the proportion of patients with undetectable HBV
RNA at week 24 was higher in 18 patients with HBsAg vs. patients
without HBsAg loss at EOF (89% vs. 28%, p < 0.001).

add value in monitoring the effect of peginterferon (PEG-IFN) therapy
for HBeAg-negative chronic hepatitis B (CHB) infection.
Methods: Serum HBcrAg levels were measured in 133 HBeAgnegative CHB patients treated with PEG-IFN +/− ribavirin within a
RCT. Patients were treated for 48 weeks and were additionally
followed for 24 weeks. HBcrAg was measured at week 0, 4, 8, 12, 24,
36, 48, 60 & 72 using the Lumipulse® G HBcrAg assay. We studied the
assocation with combined response (CR; HBV DNA < 2,000 IU/mL +
normal ALT) at week 72.
Results: In the study population, the mean age was 42 (SD 11) years,
98 (74%) patients were male, and HBV genotype distribution was 13/
1/2/81/3% for A/B/C/D/other. At baseline, correlation of HBcrAg with
serum HBV DNA was strong (r = 0.8, p < 0.001) but correlation with
qHBsAg was weak (r = 0.2, p = 0.01). Absolute levels of HBcrAg only
significantly differed at W60 & 72 between patients with (n = 25) vs.
without CR at W72. Decline in HBcrAg from baseline differed
between patients with vs. without CR at week W12, 24, 60 & 72
(W72: −2.35 vs. −1.04 log U/mL, p = 0.001, Figure). In comparison,
decline of HBV DNA differed significantly between patients with and
without W72 CR already from week 4 onward (W4: −1.9 vs. −1.4 IU/
mL, p = 0.03), and qHBsAg decline differed from W12 onward (W12:
−0.33 vs. −0.05 IU/mL, p = 0.02). For early identification of nonresponse, the diagnostic accuracy based on HBV DNA and qHBsAg
decline at W12 (AUC 0.76, CI-95% [0.65–0.86], p < 0.001) did not
improve after adding HBcrAg decline (AUC 0.78, CI-95% [0.68–0.89]
p < 0.001), nor after replacing HBV DNA decline by HBcrAg decline
(AUC 0.78, CI-95% [0.67–0.89], p < 0.001). Between W48 & W72,
mean HBcrAg additionally declined −0.33 log U/mL ( p = 0.02),
whereas qHBsAg remained stable (−0.05 IU/mL, p = 0.34). Within
the subgroup of patients who had CR at W48 (n = 51), HBcrAg and
qHBsAg dynamics from W48-72 were not significantly associated
with relapse at W72 (OR 0.3, CI-95% [0.07–1.1], p = 0.07).

Conclusions: Early on-treatment serum HBV HBV RNA levels were
associated with subsequent HBeAg loss, regardless of treatment type.
Measuring HBV RNA in serum may be a new method to individualize
treatment of CHB infection.
FRI-157
Clinical evaluation of hepatitis B core-related antigen monitoring
during peginterferon alfa treatment for HBeAg-negative chronic
hepatitis B
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Background and Aims: Hepatitis B core-related antigen (HBcrAg) is a
marker that detects serum HBcAg, HBeAg and p22cr. Because HBcrAg
correlates to cccDNA, we aimed to study if HBcrAg monitoring can
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Conclusions: In these predominantly Caucasian patients with
HBeAg-negative CHB, we could not demonstrate superiority of
HBcrAg over HBV DNA and qHBsAg for early on-treatment response
prediction in PEG-IFN treatment. However, further analysis in
patients infected with other genotypes is warranted. Until then
there is no specific role for HBcrAg in this setting.
FRI-158
Altered expression of interferon-stimulated genes is strongly
associated with therapeutic outcomes in hepatitis B virus
infection
M. Han1, Y. Li1, W. Wu1, Y. Zhang1, W. Yan1, X. Luo2, Q. Ning1.
1
Department and Institute of Infectious Diseases; 2Department of
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Background and Aims: Our previous OSST study shows that
switching to pegylated interferon (Peg-IFN)-α2a results in higher
rates of response HBeAg seroconversion and HBsAg loss at the end of
treatment, compared with nucleot(s)ide analogues (NAs) monotherapy in long term NA-treated chronic hepatitis B (CHB) patients.
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Methods: In order to characterize the correlation between Peg-IFN-α
antiviral effect and activation of IFN-stimulated genes (ISGs), we
investigated the dynamic expression of STAT1, MX, and SOCS3, which
negatively regulate IFN JAK-STAT signaling pathway by interacting
with STAT1 and STAT2, in peripheral blood and paired liver samples,
obtained from 54 CHB patients enrolled in OSST study.
Results: In Peg-IFN group, responders showed a more significant
decline in HBsAg, compared with non-responders. Following the
treatment, peripheral blood and hepatic STAT1 and MX expression
levels were higher in Peg-IFN responders, while SOCS3 expression
was higher in non-responders. Fold induction of STAT1 at week 4 and
MX at week 12 in PBMCs directly correlated with HBsAg decline at
week 48 relative to the baseline. Responders showed a significantly
increased activation and nuclear localization of phospho-STAT1
following Peg-IFN treatment, compared with non-responders in
liver. Whereas, non-responders exhibited significantly higher hepatic
expression of SOCS3 before the treatment compared with the
responders and even higher expression levels after the treatment
compared with the baseline, which may be involved with the
mechanism of IFN resistance.
Conclusions: Activation and expression of ISGs, such as STAT1, MX
and SOCS3 were closely related with the outcome of antiviral therapy
of IFN, which might be used to predict antiviral effect. The data has
been revised under Antiviral Research.
FRI-159
Baseline serum WFA+-M2BP level is a strong predictor of response
to pegylated interferon-α in HBeAg-positive chronic hepatitis B
patients
M. Zhu1, W. Huang1, Y. Chen1, Y. Han1, Q. Gong1, P. Chen2, Y. Zhang3,
L. Yao4, X. Zhang1,2. 1Department of Infectious Diseases, Ruijin Hospital,
Shanghai Jiao Tong University, School of Medicine; 2Translational
Medicine Research Center, Ruijin Hospital North, Shanghai Jiao Tong
University, School of Medicine; 3Ministry of Education Key Laboratory of
Systems Biomedicine, Shanghai Center for Systems Biomedicine,
Shanghai Jiao Tong University; 4Sysmex Corporation, Shanghai, China
E-mail: yumingzhujy1990@sina.com
Background and Aims: To evaluate the clinical utility of pretreatment Wisteria floribunda agglutinin-positive Mac-2-binding protein
(WFA+-M2BP) for predicting the antiviral response of hepatitis B e
antigen (HBeAg)-positive chronic hepatitis B (CHB) patients to
pegylated interferon-α (PEG-IFNα).
Methods: CHB patients who were initially treated with PEG-IFNα for
at least one year were retrospectively analyzed. Serum WFA+-M2BP
values, Alanine aminotransferase (ALT), hepatitis B surface antigen
(HBsAg), HBeAg, HBV DNA were measured at baseline, 4 weeks, 12
weeks and 24 weeks of PEG-IFNα treatment respectively. Univariate
and multivariate analyses were used to reveal factors predicting the
antiviral response.
Results: Totally 86 CHB patients were enrolled, including 57 males
and 29 females (median age, 29 years). The 1-year serological
response (SR) rate and virological response (VR) rate were 34.9% and
62.8%, respectively. HBeAg and WFA+-M2BP at Baseline, HBeAg and
HBV DNA at 4 weeks and 12 weeks, HBsAg, HBeAg and HBV DNA at 24
weeks were significantly different between VR and Non-VR groups.
WFA+-M2BP at Baseline, HBeAg and HBV DNA at 4 weeks, 12 weeks
and 24 weeks were significantly different between SR and Non-SR
groups. Multiple logistic regression analysis found that high baseline
serum WFA+-M2BP level to be independently associated with SR
(odds ratio, 3.598, P = 0.011). According to baseline ALT level, patients
were divided into slightly elevated ALT level group (ALT ≤ 2 times
normal of upper limit (ULN) and elevated ALT level group (ALT >
2ULN). Multiple logistic regression analysis revealed that high
baseline serum WFA+-M2BP level to be independently associated
with SR (odds ratio, 8.897, P = 0.046) in ALT ≤ 2ULN group.
Conclusions: Pretreatment serum WFA+-M2BP level is a strong
predictor of SR to PEG-IFNα in HBeAg-positive CHB patients.

FRI-160
Next generation sequencing identifies baseline HBV mutants
associated with treatment response to pegylated interferon in
patients with HBeAg-positive chronic hepatitis B
N. Chuaypen1, S. Payungporn1, P. Tangkijvanich1 and on behalf of
Research Unit of Hepatitis and Liver Cancer, Department of
Biochemistry, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand. 1Biochemistry, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand
E-mail: pisittkvn@yahoo.com
Background and Aims: The data of hepatitis B virus (HBV) variants
associated with treatment outcome identified by next generation
sequencing (NGS) are currently limited. The study was aimed at
determining the role of baseline sequence variations in the enhancer
II (EnhII)/basal core promotor (BCP)/precore (PC) and pre-S1/pre-S2/S
regions of HBV genotype C in patients treated with pegylated
interferon (PEG-IFN).
Methods: Patients with HBeAg-positive chronic hepatitis B (CHB)
treated with 48-week PEG-IFN were enrolled. Virological response
(VR) at week 96 was defined by HBeAg clearance plus HBV DNA <
2000 IU/mL. HBV genotype was performed based on sequencing and
phylogenetic analysis. Pre-treatment viral mutations were characterized by NGS (Miseq Illumina platform).
Results: A total of 47 patients (32 male, mean age 32.4 years) infected
with HBV genotype C were included., VR and HBsAg clearance were
achieved in 15 (34%) and 4 (8.5%) patients, respectively. The
prevalence of T1753C/A/G and A1762T/G1764A mutations were
significantly lower in responders compared with non-responders
(12.5 vs. 54.8%, P = 0.005 and 37.5 vs. 71.0%, P = 0.027, respectively).
There was no difference between groups regarding C1653T, G1896A,
G1899A, pre-S1/pre-S2/S mutations. The absence of T1753C/A/G or
A1762T/G1764A mutations were factors associated with VR by
univariate analysis, while the absence of T1753C/A/G mutations
was predictive of VR by multivariate analysis (OR; 6.22, 95% CI, 1.12–
34.62, P = 0.037). At week 96, patients without T1753C/A/G or
A1762T/G1764A mutants had significant declines of HBsAg levels
compared to those with detectable mutants. The absence of both
mutants at baseline yielded a positive predictive value of 62.5%, while
the presence of both variants had a negative predictive value of 87.5%.
Conclusions: Baseline HBV mutants in the BCP region determined by
NGS were associated with poor treatment outcome in patients with
HBeAg-positive CHB receiving PEG-IFN.
FRI-161
Quantification of serum hepatitis B core-related antigen to
understanding the hepatitis B virus and hepatitis D virus chronic
infection
A. Ruiz-Ripa1,2, M. Riveiro-Barciela1,3, D. Tabernero1,2, C. Godoy2,
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Background and Aims: New tests are available for diagnosing and
monitoring hepatitis B (HBV) virus infection. One of these is HBV
core-related antigen (HBcrAg), which has some preliminary clinical
applications, such as identification of inactive carriers (ICs). HBV +
HD-infected patients share some virologic characteristics with ICs,
such as low or undetectable HBV viral load, which seems contradictory because HDV needs the HBV envelope to infect hepatocytes. The
mechanism explaining this situation is unknown. The aim of this
study is to evaluate HBcrAg levels in HBV + HDV chronically infected
patients to better understand HDV interference in the HBV lifecycle.
Methods: 136 plasma samples from HBV monoinfected patients in
different phases: 30 ICs, 45 chronic HBV infection (CHB) under
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nucleos(t)ide analogue therapy (CHB-NA) (low/undetectable viral
load), and 61 naive CHB (CHB-naive). In addition, 29 samples from
HBV + HDV were evaluated: 10 receiving NA therapy (HBV + HDV-NA)
and 19 receiving interferon or no therapy (HBV + HDV). All patients
were HBeAg-negative. HBcrAg was measured by an automated CLEIAmethod (Lumipulse G 1200 HBcrAg, Fujirebio).
Results: HBV-DNA and HBcrAg levels varied significantly in the
different phases of HBV monoinfection and HBV + HDV chronic
infection ( p < 0.001). Nevertheless, when HBcrAg levels in each
group were compared with those of HBV + HDV, which showed the
highest median level, no significant differences were seen except in IC
patients, in whom HBcrAg was significantly lower than in HBV + HDV
infections ( p < 0.001), and HBV-DNA levels were higher in ICs than
HBV + HDV ( p = 0.009). Of particular note, HBcrAg and HBV-DNA
levels did not differ in chronic HBV + HDV with or without NA.
Furthermore, HBV + HDV infection showed similar HBcrAg and
higher HBV-DNA levels than CHB-NA ( p < 0.001) (Figure).

determine whether the PreS1/PreS2/S and Precore/core regions of
HBV strains isolated from patients with treatment “grey-zone” CHB
have predictive mutations for developing HCC.
Methods: We conducted a retrospective cross-sectional study in
which the PreS1/PreS2/S and Precore/core coding regions of HBV
strains isolated from 34 HBeAg negative, “grey zone” CHB patients
were analyzed [gender (male/female): 18/16; age (mean ± SD):
43.2 ± 10.1 years; HBV genotype: (8 HBV-A, 1 HBV-C, 13 HBV-D, 5
HBV-E, 3 HBV-F, 1 HBV-G and 3 unknown)]. The Fibroscan METAVIR
score was F0-F1 in 27 (79%) and F2 in 7 (21%). The major HBV strains
of both regions were determined by PCR/bulk sequencing.
Results: It was possible to amplify HBV-DNA sequences in 28
patients: PreS1/PreS2/S in 27 (79%), Precore/core in 23 (68%) and the
basal core promoter (BCP) region in 9 (26%). The sequence analysis
showed that 16/28 (57%) patients had mutations in the viral
genome related with potential risk of HCC. Deletions in the PreS2
region were found in 7/27 (26%) patients, with significant
differences among the incidence in the HBV-D genotype (0/12)
compared to the incidence in HBV-E (4/5 (80%); p = 0.0021) and
HBV-A (3/8 (37%); p = 0.049) genotypes. In the BCP region we found
T1753C in 2/9 (22%) and A1762T/G1764A in 2/9 (22%) patients. We
found additional HCC-related mutations in the Precore/core region
of HBV-D infected patients: G1896A in 10/13 (77%), A1934T in 5/13
(38%), C2100A in 3/13 (23%), A2246C in 2/13 (15%), C2289A in 1/13
(8%) and the double mutation A2339T/C2340G in 1/13 (8%). In
addition, 2 patients showed the infrequent Precore start codon
mutation G1816T, which potentially avoids the synthesis of the
HBeAg.
Conclusions: Our results demonstrate that a significant rate of CHB
patients in the “grey zone” of treatment were infected with HBV
strains associated with high risk of HCC. These HCC-related mutant
strains were major and long time maintained in the viral population.
Based on these findings, HBV genetic analysis in this group of patients
may help treatment decision.

Conclusions: Regardless of NA therapy, chronic HBV + HDV patients
tend to have higher HBcrAg levels despite a low viral load, suggesting
that HDV inhibits HBV replication at the retrotranscription step,
similar to the effect of NAs, while significant HBV transcription
activity is maintained. Plasma HBcrAg shows significant differences
between the phases of HBV infection, and may be a promising marker
for monitoring.
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mothers and their HBV negative new-borns: a Novel mechanism
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Viral hepatitis: Hepatitis B and D –
Experimental and pathophysiology
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PreS1/PreS2/S and precore/core mutations related with major risk
of hepatocellular carcinoma in patients with “grey-zone” chronic
hepatitis B
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Background and Aims: The treatment decision is difficult in patients
in the so-called “grey-zone” chronic hepatitis B (CHB) (HBV DNA
levels between 2,000 and 20,000 IU/ml, discordant ALT levels and
mild-moderate necroinflammatory activity). In these patients there
are scarce data on the incidence of predictive markers of developing
hepatocellular carcinoma (HCC). The aim of this work was to
S482

Background and Aims: Hepatitis B virus (HBV), vertical transmission
is the main cause of chronic infection. Cytokines like interferon
gamma (IFN-γ) and IL17A play important roles in both innate and
adaptive immune responses against chronic HBV infection. However,
their role in HBV vertical transmission remins elusive. We performed
comprehensive analysis of IFN-γ and IL17A secreting immune cells in
HBV Transmitting (Tm) and non Transmitting (NTm) mothers and
their new-borns, for understanding the mechanism of HBV vertical
transmission.
Methods: Out of 18,461 pregnant mothers screened at each trimester
till delivery, 297 were positive for HBsAg (1.63%). Fifty randomly
selected HBsAg positive pregnant mothers were included in this
study and their new-borns were also tested for evidence of HBsAg or
HBV DNA positivity at birth (before HBV vaccination). Of the 50
HBsAg positive mothers, 22 gave birth to HbsAg/HBV DNA positive
new-borns and were grouped as HBV Transmitting mothers (Tm) and
remaining 28 gave birth to HbsAg/HBV DNA negative new-borns and
grouped as non-transmitting (NTm) (Table 1a). To investigate the
HBV specific response, IFN-γ and IL-17A secretion by CD4, CD8 and
TFH cells were determined after stimulating PBMCs with HBV surface
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pooled peptides (207–339 amino acids) and HBV core pooled
peptides (340–388 amino acids).
Results: IFN-γ and IL-17A secretion by CD4, CD8 and TFH cells
significantly increased in HBV NTm compared to Tm in response to
HBV surface and core peptides. Similarily HBV negative new-borns
showed increased surface and core specific IFN-γ and IL-17A secretion
by CD4, CD8 and TFH cells as compared to HBV positive babies.
Conclusions: Effective IFN-γ and IL-17A mediated proinflammatory
responses by HBV Non transmitting mothers might be inducing
antiviral immunity in their new-borns to prevent vertical transmission of HBV. Maternal immune status strongly influences the vertical
transmission of HBV.
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Global micro RNA expression profiling in the liver biopsies of
Hepatitis B Virus infected patients identifies specific miRNA
signatures related to viral persistence and hepatocellularinjury
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Background and Aims: Hepatitis B Virus (HBV) can manipulate the
miRNA regulatory networks in infected cells to create a permissive
environment for the viral replication, disease onset and its
progression.
Aim: To identify differentially expressed miRNA in different stages of
liver disease and to validate their association, if any, with viral
replication, liver injury and liver fibrosis.
Methods: Liver biopsy samples from patient with acute viral hepatitis
(AVH) (n = 8,); immune tolerant (n = 8); no fibrosis (with fibrosis score
F0) (n = 16); early stage fibrosis (fibrosis score F1 + F2) (n = 19) or
advanced fibrosis (fibrosis score F3 + F4) (n = 14) and healthy controls
(n = 7) were included in this study. Total RNA was isolated from the
biopsy samples and the miRNA expression analysis was done using
Agilent array platform. The pattern of differentially expressed
miRNAs in different patient groups was analyzed by PCA and
unsupervised hierarchical clustering. Changes in the key regulatory
pathways and biological processes were analyzed using CytoScape V
2.8.2.
Results: The unsupervised hierarchical clustering & PCA of differentially expressed miRNAs showed a high degree of similarity within
each patient group which clustered as discrete groups. The
unsupervised hierarchical clustering of miRNAs showed differentially
regulated miRNAs that were specific to disease stage and in their
absolute expression levels within the cohort profiled. Analysis of
statistically enriched pathways targeted by these differentially
expressed miRNAs showed that genes involved in mitogenic
signaling, hepatitis B infection and viral carcinogenesis could be
specifically targeted. The partial interactive network of miRNA and
their target genes suggested the involvement of 17 miRNAs and 18
target genes in hepatitis B pathophysiology. Further, the array data
was validated by qPCR for these miRNAs and their cognatetarget
genes. Decision tree based analysis of miRNAs predicted the
association of 9 miRNAs (miR-1202, mir-574-3p, miR-17, miR-374a,
miR-2116*, miR-375, miR-324-3p, let-7a, and miR-100) with disease
progression, while 4 miRNAs (miR-106b, miR185, let-7a and miR125b) asindicators of viral persistence.
Conclusions: Global miRNA analysis revealed expression of unique
clusters of miRNAs in different stages of HBV infection which could
play major role in the HBV-related liver diseases.
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A new HDV mouse model showing important features of human
infection and identifying MAVS as a key player in IFN-β induction
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Background and Aims: Studying hepatitis delta virus (HDV) and
developing new treatments is hampered by the absence of small
animal models. Here we describe a robust mouse model of HDV
infection that mimics several important characteristics of the human
disease.
Methods: HDV- and HBV-replication competent genomes were
delivered to the mouse liver using adeno-associated viruses (AAV).
Viral load, antigen expression and genomes were quantified at
different time points after injection. Liver pathology, genome editing,
and the activation of the innate immune response were evaluated.
Results: AAVHDV infection initiated HDV replication in mouse
hepatocytes. Genome-editing was confirmed by the presence of
small and large-HDVantigens and sequencing. Viral replication was
detected for 45 days, even afterthe AAVHDV vector had almost
disappeared. In the presence of HBV, HDV infectious particles were
detected in serum. Furthermore, coinfection was associated with the
reduction of HBV antigen expression and the onset of liver damage
that included the up-regulation ofgenes involved in the development
of liver pathologies. HDV replication induced a sustained type-I IFN
response, which was significantly ameliorated inimmunodeficient
mice and almost absent in MAVS-deficient mice.
Conclusions: The animal model described here reproduces important characteristics of human HDV infection and provides a valuable
tool for characterizing the viral infection and for developing new
treatments. Furthermore, MAVS was identified as a main player in
HDV detection and adaptive immunity was found to be involved in
the amplification of the innate immune response.
FRI-166
Hepatitis B virus quasispecies complexity is lower in hepatitis B
virus–hepatitis D virus infection than in hepatitis B virus
monoinfection
C. Godoy1, S. Sopena1,2, J. Gregori2,3,4, D. Tabernero1,2, M. Homs1,2,
R. Casillas1, A. Ruiz1,2, M. Riveiro-Barcela2,5, J. Quer2,3, R. Esteban2,5,
F. Rodriguez1,2, M. Buti2,5. 1Liver Pathology Unit, Departments of
Biochemistry and Microbiology, Hospital Universitari Vall d’Hebron,
Universitat Autònoma de Barcelona (UAB), Vall Hebron Research
Institute (VHIR); 2Centro de Investigación Biomédica en Red de
Enfermedades Hepáticas y Digestivas (CIBERehd), Instituto de Salud
Carlos III; 3Liver Diseases Unit, Vall d’Hebron Research Institute,
Barcelona; 4Roche Diagnostics SL, Sant Cugat del Valles̀ ; 5Liver Unit,
Hospital Universitari Vall d’Hebron, Universitat Autònoma de Barcelona
(UAB), Barcelona, Spain
E-mail: cristina.godoy@vhir.org
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Background and Aims: Hepatitis B virus (HBV) quasispecies (QS)
complexity is a clinically relevant factor in the course and prognosis
of HBV infection. Hepatitis delta virus (HDV) is a satellite of HBV. In
infection by both viruses, HDV may be acquired at the same time as
HBV (HBV-HDV coinfection) or develop in HBV chronic carriers (HDV
superinfection). It is well established that HBV replication tends to be
inhibited in HBV-HDV infection. However, there are no data on the
effect of HDV on HBV QS complexity in this event.
This study aimed to compare the complexity of the HBV QS in
monoinfection and HBV-HDV infection at the onset of HDV infection.
Methods: Twenty-nine patients were included, 12 with HBV-HDV
infection (5 coinfection, 7 HDV superinfection) and 17 with HBV
monoinfection (8 acute and 9 chronic). A serum sample was selected
from each patient for analysis of the HBV QS in the 5′ region of the X
gene (nucleotides 1255–1611) by next-generation sequencing (NGS).
QS complexity was evaluated by mutation frequency (Mf ) and
nucleotide diversity (Pi).
Results: 177,074 sequences were obtained by NGS, with a median of
6106 sequences/patient (range 3024–15,605). Mf and Pi indicated no
significant differences in HBV QS complexity between HBV-HDV
coinfection and HDV superinfection, HBV-HDV coinfection and acute
HBV, HDV superinfection and chronic HBV, or acute HBV and chronic
HBV. However, Mf and Pi were higher in HBV infection than in HBVHDV infection, with differences approaching statistical significance
( p = 0.088 and p = 0.097 respectively), as is shown in the Figure.

secretory hepatitis B surface antigen (HBsAg), were measured. The
interaction between HBx and cccDNA and histone modifying
enzymes were examined using chromatin immunoprecipitation
(ChIP), and the degree of interaction was expressed as % input.
Results: Expression levels of the wild-type and mutant HBx proteins
were comparable. Although all HBx wild-type and mutant strains had
comparable levels of cccDNA, significantly reduction in the levels of
HBV RNA (59–77% reduction compared with wild-type) and
intracellular HBV DNA (36–64% reduction; all p < 0.05) were observed
in 8 HBx mutants (MT2-4, 6, 11, 20–21 and 24). These mutants had
mutations in HBx aa 55–64, 67–74, 94–96, 121–126, and 133–135,
respectively. Six of these 8 mutants (MT3-4, 6, 20–21 and 24) also had
a significant reduction of secretory HBsAg (71–81% reduction; all p <
0.001). ChIP analysis revealed that mutants MT2, 3, 20, and 21 (aa 55–
64, 121–126) had a greatly reduced interaction with cccDNA (% input
of mutants vs. wild-type: 0.02–0.64% vs. 3.08%; all p < 0.05).
Moreover, recruitment of histone acetyltransferases (CBP and P300)
to cccDNA was reduced in mutant MT20, and recruitment of histone
deacetylases (HDAC1 and Sirt1) to cccDNA was increased in mutant
MT11 (aa 94–96; all p < 0.05).
Conclusions: We identified several HBx coding regions (aa 55–64,
94–96, and 121–126) that played an important role in the regulation
of HBV transcription via their reduced interaction with cccDNA and
altered recruitment of histone acetyltransferases and deacetylases to
the cccDNA minichromosome. Further studies on how HBx interacts
with histone modifying enzymes will provide insights to the
development of therapeutic targets against HBV.
(Acknowledgement: Supported by the Health and Medical Research
Fund, Hong Kong).
FRI-168
Proteomic profiling of plasma proteins associated with
spontaneous hepatitis B surface antigen seroclearance in chronic
hepatitis B
F. Liu1, W.-K. Seto1, D.K.-H. Wong1, R. Sharma2, F.-Y. Huang1,
K.-S. Cheung1, J. Fung1, C.-L. Lai1, M.-F. Yuen1. 1Medicine; 2Faculty
Proteomics and Metabolomics Core Facility, Li Ka Shing Faculty of
Medicine, The University of Hong Kong, Hong Kong, Hong Kong, China
E-mail: wkseto@hku.hk

Conclusions: HBV QS showed a tendency to decreased complexity in
HBV-HDV infection compared to HBV monoinfection, as a possible
consequence of inhibition of HBV replication in infection. The
mechanism to explain this observation is unknown.
Study funded by Instituto de Salud Carlos III, grant PI14/01416
co-financed by European Regional Development Fund (ERDF).
FRI-167
Identification of hepatitis B X protein regions responsible for the
regulation of HBV transcription via histone modification
D.K.H. Wong1,2, C.K. Chong1, C.Y.S. Cheng1, S.Y.J. Tsoi1, F.-Y. Huang1,
F. Liu1, W.-K. Seto1,2, C.-L. Lai1,2, M.-F. Yuen1,2. 1Medicine; 2State Key
Laboratory for Liver Research, The University of Hong Kong, Hong Kong,
Hong Kong, China
E-mail: dannykhwong@gmail.com
Background and Aims: During hepatitis B virus (HBV) replication,
the hepatitis B X protein (HBx) is recruited to the HBV covalently
closed circular DNA (cccDNA) minichromosome. It has been
suggested that HBx regulates HBV replication by perturbing the
acetylation status of cccDNA-bound histones. We aimed to identify
the specific HBx amino acid residue(s) responsible for this function.
Methods: A series of 30 HBx mutant expression plasmids, named
MT1-30, with various alanine substitutions within the 154 amino
acid (aa) HBx coding sequence, was constructed by site-directed
mutagenesis. These HBx mutant plasmids were co-transfected with
an HBx-null full-length HBV DNA into HepG2-NTCP cells. The levels
of intracellular cccDNA, HBV RNA, encapsidated HBV DNA, and
S484

Background and Aims: Spontaneous seroclearance of hepatitis B
surface antigen (HBsAg) is a favorable disease outcome of chronic
hepatitis B (CHB). However, the underlying molecular mechanism of
HBsAg seroclearance remains elusive. We aimed to identify plasma
proteins that are associated with HBsAg seroclearance.
Methods: We recruited CHB patients who achieved spontaneous
HBsAg seroclearance without development of antibody to HBsAg
(experimental group), as well as treatment-naïve age- and sexmatched hepatitis B e antigen-negative controls. Plasma proteomic
profiles of the two groups were compared using isobaric tags for
relative and absolute quantitation (iTRAQ) and liquid chromatography-tandem mass spectrometry (LC-MS/MS) based proteomics
(Thermo Scientific, Waltham, MA). The experimental and control
group were labelled with 116/117 tags and 114/115 tags respectively.
Bioinformatics analysis of differential proteins was performed using
Ingenuity Pathway Analysis (IPA) software (QIAGEN Bioinformatics,
Hilden, Germany), which analyzes disease and function annotations,
canonical pathways, and protein-protein network effects. Potential
candidate proteins associated with HBsAg seroclearance were
identified.
Results: 20 patients in each group were recruited (mean age 53.2 ±
7.8 years, 65% male), of which the experimental group had achieved
HBsAg seroclearance for a median duration of 26.4 (interquartile
range 18.1–31.8) months. LC-MS/MS analysis identified 384 plasma
proteins of which 95 proteins were found to be differentially
expressed (82 up-regulated (abundance ratio >1.2) and 13 downregulated (abundance ratio <0.8). Mapping of molecular and
biological functions via IPA (Figure 1) showed the majority of proteins
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to be significantly enriched in cell proliferation, leukocyte immune
response, cell-to-cell signaling and cellular movement. Six candidate
proteins relevant to the pathogenesis of CHB were identified. One
protein, FN1, has been shown to facilitate hepatitis B virus expression
and replication, while another protein, CD44, is involved in hepatitis
B virus X protein-induced cell motility. The other four proteins
identified were ALODA, APOE, TAGLN2 and S100A9.

Conclusions: Candidate proteins preliminarily discovered in this
study may be associated with HBsAg seroclearance in CHB. The next
step will involve validating these results in a larger cohort and
establishing the biological functions of these proteins as related to
HBsAg seroclearance.
FRI-169
Whole genome deep sequencing is superior to sequencing only
regions of special interest for the characterization of HDV
evolution
F. Wellhöner1, A. Wranke1, I. Barrantes2, I. Plumeier2, B. Bremer1,
M.P. Manns1, D.H. Pieper2, H. Wedemeyer1, B. Heidrich1, A.G. Heidrich.
1
Dept. of Gastroenterology, Hepatology and Endocrinology, Hannover
Medical School, Hannover; 2Microbial Interaction and Processes,
Helmholtz Center for Infection Research, Braunschweig, Germany
E-mail: freya.wellhoener@stud.mh-hannover.de
Background and Aims: The hepatitis delta virus (HDV) is causing the
most severe form of viral hepatitis. So far treatment options are
limited and the exact pathophysiology is not known. Therefore we
aimed to establish an easy to apply and reasonably priced method to
sequence the whole HDV genome in order to identify viral factors in
the quasispecies being associated with the clinical course other than
only the ratio of the small and large HDV antigen (HDAg).
Methods: Samples from one patient were investigated longitudinally
over 9 years. Extracted RNA was reverse transcribed and the complete
viral genome at each point in time determined through sequencing of
10 amplicons covering 300–400 bases. The barcode and index
sequences necessary for Illumina MiSeq sequencing were introduced
in a three step amplification procedure. Paired-end Illumina
sequences were trimmed for adapters and separated through their
specific barcodes using the cutadapt program, version 1.11. The
hepatitis delta virus reference genome (accession NC_001653.2), was
used to identify mutations through the snippy software, version 3.1,
which aligns the sequencing reads to the reference genome via the
BWA tool and compares these alignments using the Freebayes variant
calling program. Only variants with coverage of ten reads or more
were reported as true positives.
Results: Sequencing led to a median of 45,515 ± 67,636 reads/
amplicon/sample. All sequences showed the amber codon (UAG) in
position 1013–1015 encoding the small HDAg. Importantly, both
regions coding and noncoding the HDAg evolved over time. In the
coding sequence, the number of mutations was associated with ALT
levels. Almost all mutations in the coding region remained detectable
over time. Samples from the first and last point in time showed the
highest differences in sequence.
Number of mutations in the non-coding sequence was also associated
with ALT levels. However, most of these mutations were not stable

and disappeared overtime. Samples from the first and last point in
time showed the highest similarity.

Conclusions: The coding and non-coding region showed distinct
evolutionary patterns most likely driven by the presence or absence
of immunological pressure. This proof of concept study using for the
first time whole genome deep sequencing on the hepatitis delta virus
shows this approach might be more suitable to characterize the viral
evolution than sequencing only small parts like the one that includes
the amber/W codon to investigate the evolution of HDV.
FRI-170
The NLRP3 inflammasome is activated in liver tissue of patients
with newly diagnosed chronic hepatitis B virus infection
G. Germanidis1, A. Molyvdas2, G. Loli1, P. Hytiroglou3, T. Vassiliadis4,
N. Lazaridis5, P. Morfesis5, P. Zebekakis5, A.E. Germenis2, M. Speletas2.
1
First Department of Internal Medicine, AHEPA University Hospital,
Thessaloniki; 2Department of Immunology and Histocompatibility,
University of Thessaly, School of Health Sciences, Faculty of Medicine,
Larissa; 3Department of Pathology, AHEPA University Hospital, Aristotle
University of Thessaloniki, School of Medicine; 4Third Department of
Internal Medicine, Papageorgiou Hospital, Aristotle University of
Thessaloniki; 5First Department of Internal Medicine, AHEPA University
Hospital, Aristotle University of Thessaloniki, School of Medicine,
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E-mail: geogerm@auth.gr
Background and Aims: Chronic infection with HBV affects more than
200 million people worldwide despite having an effective vaccine.
Chronic HBV infection can lead to cirrhosis and hepatocellular
carcinoma. The mechanisms that are involved in the pathophysiology
of chronic HBV inflammation are not fully understood. The aim of this
study was to investigate the role of the NLRP3 inflammasome and IL1beta in liver biopsies from patients with newly diagnosed chronic
HBV infection.
Methods: Liver biopsies were obtained from patients with newly
diagnosed chronic hepatitis B (CHB) and patients with chronic
hepatitis B in remission under antiviral treatment for more than 240
weeks (CHB-rem). The CHB-rem group served as the control group as
the patients had no inflammation. The biopsies were separated in two
parts. The first part was examined histologically to determine the
grade of inflammation and fibrosis. From the second part, RNA was
extracted and converted to cDNA and semi-quantitative Real-Time
PCR to measure the levels of IL1B, CASP1, NLRP3, ASC and IL1RA. Data
are mean ± SEM.
Results: The expression of IL1B (CHB 0.765 ± 0.090 vs. CHB-rem
0.342 ± 0.075 p < 0.001), CASP1 (CHB 2.733 ± 0.431 vs. CHB-rem 1.144
± 0.186, p = 0.005) and ASC (CHB 7.109 ± 2.631 vs. CHB-rem 3.035 ±
0.453, p = 0.038) are significantly different between our groups.
NLRP3 expression although increased is not significant (CHB 7.857 ±
4.860 vs. CHB-rem 1.857 ± 0.866, p = 0.052). IL1B expression significantly correlates with liver biochemical data (AST: p = 0.006, r =
0.457; ALT p = 0.002, r = 0.497). Finally, mRNA levels of IL1B
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significantly correlate with the degree of inflammation ( p = 0.016)
but not the stage of fibrosis ( p = 0.362).
Conclusions: Our findings suggest that IL-1beta might play an
important role in the pathophysiology of chronic HBV infection.
Furthermore, our NLRP3 and ASC results suggest that there might be
more than one type of inflammasomes involved in the inflammatory
process of chronic HBV infection.
FRI-171
Viral Dominance patterns in hepatitis delta patients are
associated with distinct systemic inflammatory patterns which
influence response to interferon therapy
G.L. Lutterkort1, W. Anika1, J. Hengst1, C. Yurdaydin2, K. Weber3,
S. Hardtke1, O. Keskin2, M. Manns1, H. Wedemeyer1, B. Heidrich1.
1
Dept. of Gastroenterology, Hepatology and Endocrinology, Hannover
Medical School, Hannover, Germany; 2Gastroenterology, University of
Ankara Medical School, Ankara, Turkey; 3Institute for Biostatistics,
Hannover Medical School, Hannover, Germany
E-mail: lutterkort.lewon@mh-hannover.de
Background and Aims: Chronic hepatitis delta is a severe liver
disease caused by HBV/HDV coinfection. While HDV is the dominant
virus in the majority of cases, cause and consequences of viral
dominances are largely unknown. We hypothesized that viral
dominance patterns influence the systemic inflammatory milieu in
chronic hepatitis delta which could affect response to PegIFNa
therapy.
Methods: We used Luminex-based multiplex technology to study 49
soluble immune mediators (SIM) in pre-treatment samples of 108
HDV-RNA positive patients recruited in the international multicentre,
prospective HIDIT-2 trial who all received PEG-IFNa-based antiviral
therapy. Patients were classified as D- or B-dominant if the viral load
of one virus exceeded the other virus by more than 1 log10.
Otherwise, no dominance (ND) was stated.
Results: Most of the hepatitis delta patients showed D-dominance
(n = 82, 76%), followed by 19 patients without dominance (ND, 18%)
while only 7 patients were B-dominant (6%). Overall, there was no
association between viral dominance patterns and HDV RNA
negativity at W48 of therapy ( p = 0.36), even though numerically
more patients with ND (53%; n = 9) were undetectable for HDV RNA
than patients with D-dominance (41%; n = 31).

HDV RNA
negative
W48
IL-1b
(log pg/ml)
(Median ± SD)
IL-7 (log
pg/ml)
(Median ± SD)
FGFbasic
(log pg/ml)
(Median ± SD)
IFN-g
(log pg/ml)
(Median ± SD)
ICAM-1
(log pg/ml)
(Median ± SD)

Good
HDV RNA prognostic
positive
factor if
pW48
SIM is
value

0.49 ± 0.43 0.01 ± 0.25

↑

0.015

D-dominance −0.08 ± 0.39 0.09 ± 0.42
No dominance 0.99 ± 0.34 0.76 ± 0.16

↓
↑

0.045
0.011

D-dominance
No dominance

0.57 ± 0.38 0.8 ± 0.35
1.51 ± 0.24 1.02 ± 0.32

↓
↑

0.011
0.008

D-dominance
No dominance

1.02 ± 0.48 1.32 ± 0.4
1.51 ± 0.24 1.02 ± 0.32

↓
↑

0.036
0.045

D-dominance
No dominance

1.02 ± 0.48 1.32 ± 0.4
1.51 ± 0.24 1.02 ± 0.32

↓
↓

0.037
0.034

D-dominance

1.02 ± 0.48 1.32 ± 0.4

↑

0.04

No dominance

Solube immune mediators (median±SD) in D- and No dominance groups
associated with therapy response at week 48.

The dominances were associated with distinct inflammatory patterns
and both pro- and anti-inflammatory SIMs were down regulated in
D-dominant patients. HDV RNA response at week 48 was associated
with distinct SIM patterns in D-dominant and ND patients. While ILS486

1b, IL-7, IFN-g and FGFbasic were upregulated in ND patients who
achieved seronegativity, they were down regulated in D-dominant
patients. For ICAM-1 the effect was vice versa (Table 1). Four SIMs
were down regulated in D-dominant patients who achieved
negativity: IL-1ra ( p = 0.011), M-CSF ( p = 0.049), TNF-a ( p = 0.024)
and TNF-b ( p = 0.019). Only IP-10 ( p = 0.048) was upregulated. In ND
patients, IL-5 ( p = 0.049) and IL-6 ( p = 0.045) were upregulated, while
MIG ( p = 0.011) was down regulated in patients with therapy
response.
Conclusions: Viral dominances in hepatitis delta are associated with
distinct inflammatory patterns indicating that differential innate and
adaptive immune responses may contribute to the control of HBV and
HDV. Alterations of the inflammatory milieu impact response to
antiviral therapy with type-I interferons. Overall, the findings suggest
that dominant HDV-infection is associated with an endogenous IFNresponse leading to a relative HBV suppression, and subsequent
down regulation (e.g. exhaustion) of inflammatory responses.
FRI-172
Prediction for the incidence of hepatocellular carcinoma in
patients with chronic hepatitis B after administration of
nucleos(t)side analog
H. Takahashi1,2,3, C. Okuse1,4, N. Yamada1,5, T. Niinuma3,
E. Yamamoto6,7, M. Kai6, H. Wakasugi6,7, N. Akutsu7, H. Yotsuyanagi8,
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Molecular Biology, Sapporo Medical University, Sapporo; 4Department of
Internal Medicine, Division of Gastroenterology & Hepatology, Kawasaki
Municipal Tama Hospital, Kawasaki; 5Center for Liver Disease, Kiyokawa
Hospital, Tokyo; 6Department of Molecular Biology; 7Department of
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Tokyo, The Institute of Medical Science, Tokyo, Japan
E-mail: hide-bo@marianna-u.ac.jp
Background and Aims: Nucleos(t)ide analogue (NA) is effective to
control chronic hepatitis B (CHB) and to improve fibrosis, which
decreases the hepatocellular carcinoma (HCC) incidence (Hosaka,
et al. 2013 Hepatology). However, a subset of CHB patients treated
with NA develops HCC even after clinically undetectable DNA
followed by improvement of inflammation and fibrosis. We aimed
to unravel the molecular mechanism underlying HCC development
after NA treatment, and to identify predictive biomarkers and
therapeutic targets.
Methods: We divided tissues below: (1) non HCC group. CHB before
NA (n = 27), after NA (n = 14) (≧ two years), (2) HCC group. CHB before
NA (n = 15), Tumor (n = 16) (NA ≧ two years), Non tumor (n = 14) (NA
≧ two years), and (3) 6.NL; Normal Liver (n = 5). All patients are men
and have chronic hepatitis without liver cirrhosis. MicroRNA
(miRNA)-expression profiling was performed in above patients to
identify tumor-related miRNAs to predict the incidence of HCC.
Candidate miRNAs were validated for using difference of expression
between “CHB before NA between non HCC and HCC, and between
“Tumor” and “NL”. In addition, to validate our findings, we used
quantitative RT-PCR assays to measure miRNAs.
Results: (1) The age at administration of NA in “HCC group” was older
than that in “non HCC group” (39.1 ± 9.9 and 50.0 ± 7.6 years,
respectively ( p < 0.0001)).
(2) Hierarchical clustering analysis revealed that miRNA expression
profiles in CHB before NA treatment were significantly altered than
those in normal liver tissues. We observed that NA treatment induced
dramatic improvement of the miRNA profiles in the non-HCC group,
while the effect was limited in the HCC group.
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(3) By performing bioinformatics analysis, we selected a series of 16
miRNAs of which expression was most significantly associated with
the HCC incidence. We validated the expression of 13 miRNAs by
TaqMan assays, and identified 9 miRNAs as candidate predictors of
HCC risk in CHB patients.
Conclusions: It is valuable to divide CHB group, which had been
treated as one group in the past, into several groups in terms of before
and after treatment and with or without HCC because expression
profiling pattern among each group is consistent with clinical back
ground. Using the “Novel grouping”, we could determine the novel
miRNAs related to HCC incidence. Our result suggests that candidate
miRNAs reflect the risk of HCC and could predict the incidence of HCC
in CHB. Moreover we have the potential to apply the miRNAs to the
prevention and treatment of HCC.
FRI-173
Relationship between HBsAg, HBV DNA, covalently closed circular
DNA and fibrosis stage in chronic HBV (HBeAg-negative) patients
I. Gabdrakhmanov1, K. Zhdanov1, K. Kozlov1, A. Semenov2,
V. Sukachev1, J. Ostankova, A. Gvozdetskiy, S. Zhabrov, E. Kudelka.
1
Military Medical Academy; 2Saint-Petersburg Pasteur Institute,
St.-Petersburg, Russia
E-mail: dr.sukachev@gmail.com
Background and Aims: Covalently closed circular DNA (cccDNA) is
the main component of pathogenesis of HBV-infection. We investigated correlation between cccDNA in liver and routine virological and
morphological parameters (HBV DNA level, HBsAg concentration and
fibrosis stage).
Methods: Estimation of HBV DNA level, HBsAg concentration in
serum, assessment of fibrosis and evaluations of cccDNA concentration in liver tissue was performed in 56 males with chronic HBVinfection (HBsAg «+», HBV DNA «+», HBeAg «-») aged from 20 to 59
years, mean age 37.5 ± 9.5, genotype D (100%). Detection of HBV
cccDNA in the liver was carried out according to the procedure,
described by Pollicino T. et al. (2004), using TaqMan probes in realtime PCR. Patients were divided by fibrosis stage (METAVIR) as
follows: F0 – 4, F1 – 17, F2 – 29, F3 – 6.

Results: Average concentration of HBV DNA in serum was 419862 ±
259760 IU/ml, HBsAg – 23199 ± 5258 IU/ml, cccDNA in liver tissue
1.1 ± 0.02 copies/cell. The correlation between HBsAg level in serum
and concentration of cccDNA in hepatocytes was found out (r = 0.3, p
< 0.05). Concentrations of cccDNA in liver and HBsAg in serum was
recalculated in natural logarithm (ln) for each fibrosis stage: cccDNA
(М[LQ;UQ]) F0: −0.15[−0.5;0.04], F1: 0,04[−0.1;0.1], F2: 0.05
[−0.1;0.19], F3: 0,1[0.01;0.15]; HBsAg (М[LQ;UQ]) F0: 3.66[2;7.31],
F1: 9.03[7.69;9.95], F2: 9.8[7.09;10.21], F3: 10.9[9,68;11.75]. Then log
regression analysis was performed (Figures 1 and 2). Our data
indicated that concentration of cccDNA in liver tissue and concentration of HBsAg in serum was increased with progression of fibrosis
stage (R = 4.5, p < 0.05; R = 0.2, p < 0.05, respectively).
Conclusions: Presented data confirm a close pathogenetic link
between cccDNA and HBsAg in chronic HBV patients (HBeAgnegative). Moreover, most likely, epigenetic regulations of HBV
cccDNA transcription is involved in profibrogenic mechanisms in
chronic HBV patients (HBeAg-negative).
FRI-174
HBV/HDV co-infection microRNA profile: downregulation of antiinflammatory and upregulation of pro-apoptotic and viral
replication mircoRNAs is associated with HDV RNA replication and
HBsAg levels
I. Carey1, D. Shang1, M. Bruce1, M. Horner2, M. Subramanian3,
A. Gaggar3, K. Agarwal1. 1Institute of Liver Studies, King’s College
Hospital; 2Institute of Liver Studies, King’s College Hosptal, London,
United Kingdom; 3Research Department, Gilead Scientific, Inc.,
Foster City, United States
E-mail: ivana.kraslova@kcl.ac.uk
Background and Aims: Serum microRNA (miRNA) profiles in HBV
demonstrate the importance of certain miRNAs in modulation of HBV
gene expression, replication, oncogenesis and host immune
responses. Data on miRNA profiles of HBV/HDV co-infected patients
are unknown.
Aims: To compare miRNA profiles between HBsAg+ patients ( pts)
with active HDV infection (anti-HDV total and IgM antibodies (Ab)
+ve, HDV RNA+) and HBsAg+ pts exposed to HDV infection (anti-HDV
total Ab+ve, anti-HDVAb IgM negative and persistently HDV RNA
negative).
Methods: MiRNA was extracted from serum of 50 HBV/HDV pts
(median age 35 yrs, 26 males, 24 had cirrhosis); 25 pts were HDV
RNA+ (14 males, 11 with cirrhosis) and 25 pts had persistently
negative HDV RNA (12 males, 13 with cirrhosis Plasma levels of
HBsAg, HBV DNA and HDV RNA were measured by Abbott
ARCHITECT®, TaqMan real-time PCR and in-house real-time PCR.
MiRCURY LNA™Universal RT microRNA PCR was performed for 742
miRNAs and 172 miRNAs were detected in all pts. The comparison of
miRNA profiles between HDV RNA+/negative pts, pts with low
(<100,000 copies/ml) vs. high HDV RNA levels, pts with low
(<10,000 IU/ml) vs. high HBsAg and in pts with vs. without cirrhosis
was performed by Wilcoxon sum rank test and significance by
Benjamini-Hochberg (BH).
Results: HBsAg levels (3.81 vs. 3.04 log10 IU/ml) were higher in HDV
RNA+ than HDV RNA negative pts. HDV RNA+ pts had downregulated
expression of 3 miRNAs (miR-98-5p, miR-223-3p and miR-663b; all
p < 0.05) preventing oncogenesis and inflammation. Patients with
high HDV RNA had more profound downregulation of miR-98-5p and
miR-663b and their expression inversely correlated with HDV RNA
levels (r = −0.58 & r = −0.52, p = 0.001). 17pts had HBsAg > 10,000 IU/
ml (13HDV RNA+) and had higher expression of miR-192-5p, miR194-5p, miR-215-5p, miR-99a-5p, miR-125b-5p and miR-30e-5p (all
linked with cell proliferation and apoptosis) and miR122-5p (liver
specific miRNA linked with HCC and viral replication). 2 miRNA (miR126-3p and miR-548c-5p -involved in immune control) were downregulated in pts with high HBsAg. Serum miRNA profiles were similar
between cirrhotic and non-cirrhotic pts.
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Conclusions: HBV/HDV coinfection miRNA profiles demonstrated 2
different patterns: one driven by HDV replication (miR-98-5p and
miR-663b downregulation, affecting anti-inflammatory response)
and second linked with high HBsAg levels (upregulation of 8 miRNAs
related to apoptosis, viral replication and oncogenesis including liver
specific miRNA122-5p and downregulation of 2 miRNAs linked with
immune control).
FRI-175
High rate of progression to cirrhosis in patients with chronic
hepatitis B (CHB) and non-alcoholic fatty liver (FL)
J. Li1,2, K.T. Chaung1, A.K. Le1, J.K. Hoang1, M.H. Nguyen1. 1Division of
Gastroenterology and Hepatology, Stanford University Medical Center,
Palo Alto, United States; 2Department of Infectious Disease, Shandong
Provincial Hospital Affiliated to Shandong University, Ji’nan, China
E-mail: mindiehn@stanford.edu
Background and Aims: Chronic Hepatitis B (CHB) is one of the
leading causes of cirrhosis and hepatocellular carcinoma (HCC)
worldwide. Fatty liver (FL) is another common chronic liver disease.
However, the prevalence of concurrent FL and its effect on cirrhosis
and HCC development in CHB patients is unclear. Our goal was to
evaluate the prevalence of concurrent FL and the effect of FL on
cirrhosis and HCC development in CHB patients.
Methods: We conducted a retrospective study on a cohort of
consecutive HBV-infected patients at a U.S. medical center from
2000 to 2016. FL is defined with hepatic steatosis on US or CT/MRI.
Cirrhosis was diagnosed via histology or clinical criteria. HCC
diagnosis was conﬁrmed either by histology or AASLD noninvasive
criteria.

Results: Our study included 1,610 adult CHB patients. The majority of
patients were male 941 (58.4%) and with the mean age of 46 ± 14
years. Most patients (76%) were Asian. Among those patients,
concurrent FL was found in 526 patients (32.7%) and 67.1% of these
were male. CHB patients with concurrent FL were older (47.8 ± 13.0
vs. 44.6 ± 14.8), more overweight (27.4% vs. 22.4%) or more likely to be
obese (39.8% vs. 23.5%), and had increased BMI (25.5 ± 4.1 vs. 23.3 ±
4.0), waist circumference (36.0 vs. 33.7), higher anti-HBe seropositivity (77.7% vs. 71.1%), Glucose (115.3 ± 45.9 vs. 105.7 ± 31.8), ALT level
(44 vs. 38), Triglyceride (150.9 ± 106.9 vs. 93.4 ± 57.5) compared with
non-FL patients at baseline (P < 0.01 in all cases). In addition, the
prevalence of metabolic factors, such as hypertension (35.7% vs.
21.9%), hyperlipidemia (20.5% vs. 14.5%), diabetes (17.7% vs. 9.6%),
coronary artery disease (7.0% vs. 4.6%) were much higher in FL
patients compared with non-FL patients (P < 0.01 in all cases). At a
median follow-up of 43 months, 78 (4.8%) and 44 (2.7%) patients
developed liver cirrhosis and HCC, respectively. Among them, 38
(48.7%) and 20 (45.5%) patients were those with concurrent FL.
Furthermore, we found CHB patients with FL had a higher risk for
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cirrhosis (cumulative 5-year incidence: 0.12% vs. 0.06%, P = 0.01),
compared with non-FL patients. However, there was no significant
difference in the risk for HCC development between FL and non-FL
CHB patients.
Conclusions: Concurrent FL is common (32.7%) in CHB patients and
can increase the risk of cirrhosis development. These results highlight
the need to focus future research on identifying CHB patients with
concurrent FL who may require earlier treatment and surveillance in
order to prevent long-term complications.

Viral hepatitis: Hepatitis C – Clinical (except
therapy)
FRI-176
Injecting risk behaviours among people with a history of injecting
drug use in an Australian prison setting, 2005–2014: the HITS-p
study
E.B. Cunningham1, B. Hajarizadeh1, J. Amin1, N.A. Bretana1,2,
F. Luciani1,2, L. Degenhardt3, S. Larney3, G.J. Dore1, A.R. Lloyd1,2,
J. Grebely1. 1The Kirby Institute; 2Inflammation and Infection Research
Centre; 3National Drug and Alcohol Research Centre, UNSW Australia,
Sydney, Australia
E-mail: ecunningham@kirby.unsw.edu.au
Background and Aims: HCV transmission remains high in prisons
globally. Understanding injecting risk behaviours in the prison
setting is crucial to effectively develop and implement HCV
prevention programs in this setting, including treatment as prevention. This study investigates injecting risk behaviours among a cohort
of people with a history of injecting drug use recruited from prisons
in New South Wales (NSW), Australia.
Methods: Hepatitis C Incidence and Transmission Study in prisons
(HITS-p) is a cohort study which enrolled people with a history of
injecting drug use from 23 prisons in NSW from 2005–2014. At
enrolment, participants completed a survey to determine their recent
injecting behaviours in the three months before entering prison and
since entering prison. Logistic regression was used to assess factors
associated with ongoing injecting drug use following entry into
prison.
Results: Overall, 499 participants with a history of injecting drug use
were included (mean age, 28 years; 65% male). In the three months
prior to entering prison, 71% (354/499) reported injecting drug use.
Among people who injected drugs (n = 354), 88% reported ≥weekly
injecting and 19% reported needle/syringe sharing. In the time since
entering prison, 27% (136/499) reported injecting drug use. Among
people who injected drugs in prison (n = 136), 29% reported ≥weekly
injecting and 73% reported needle/syringe sharing. The most
commonly used drugs in prison included injecting heroin (55%),
injecting buprenorphine/methadone (53%), injecting methamphetamine (41%) and injecting cocaine (13%). In logistic regression analyses
(adjusted for age, sex, and methamphetamine injecting), factors
independently associated with ongoing injecting drug use following
prison entry included time in prison at enrollment ( per year;
adjusted odds ratio [aOR] 1.39; 95% confidence interval [95% CI],
1.16–1.68), heroin injecting (aOR 2.82; 95% CI, 1.63–4.86), cocaine
injecting (aOR 1.76; 95% CI, 1.02–3.02), and sharing a needle/syringe
prior to prison entry (aOR 2.20; 95% CI, 1.23–3.94).
Conclusions: Among people with ongoing injecting drug use in
prison, the proportion reporting needle/syringe sharing is high.
Adjusted analyses indicate that those at highest risk before prison
entry are likely to continue injecting in prison. These data highlight
the need for improved HCV prevention strategies (including
improved needle/syringe access and scale-up of HCV therapy) for
those at increased risk of HCV transmission in prison.
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FRI-177
Community pop-up clinic: a harm reduction strategy to engage
hepatitis C virus infected injection drug users
G. Kiani1, R. Shahi1, A. Alimohammadi1, T. Raycraft1, A. Singh1,
B. Conway1. 1Vancouver Infectious Diseases Centre, Vancouver, Canada
E-mail: ghazal.kiani@vidc.ca
Background and Aims: Injection drug use (IDU) is a major
contributing factor for both new and existing Hepatitis C (HCV)
infections worldwide. The prevalence of HCV infection on
Vancouver’s Downtown East Side (DTES), where IDU is highly
prevalent, may exceed 70%. To date, relatively few individuals have
received HCV treatment. We have developed a novel model of
intervention, the Community Pop-up Clinics (CPC), as a tool to
enhance engage this population in care and improve access to HCV
therapy in this vulnerable population.
Methods: Participants were recruited at CPCs held at several
community centres on the DTES. OraQuick® HCV and HIV Rapid
Antibody point-of-care testing was offered. Participants identified as
HCV positive were provided the opportunity to engage in care at a
multidisciplinary clinic, with a plan to address medical, psychologic,
social and addiction-related needs on an ongoing basis at a single
location. A questionnaire was administered to collect demographic
information, HCV disease knowledge and willingness to engage in
care. A $10 incentive was granted for participation.
Results: A total of 649 self-identified People Who Inject Drugs
(PWID) (mean age 44.3 years, 78% male, 26.5% First Nations) have
enrolled in our program; 145 (22.3%) and 226 (34.8%) reported needle
or other equipment sharing respectively. The prevalence of HCV
infection was 57.2% (371/649), with 29/371 (7.8%) co-infected with
HIV. To date, 158 (24.3%) have been linked to care, and 16/20 (80%)
who have completed treatment having achieved SVR.
Conclusions: Our simple cost-effective CPC approach in a neighborhood with a high prevalence of vulnerable HCV-infected patients has
identified several hundred previously undiagnosed individuals, with
a significant proportion already engaged in multidisciplinary care
and promising early results for those receiving treatment. We feel
that innovative programs such as ours will be needed to identify HCVinfected PWID and provide HCV treatment to “core transmitters” who
now represent as many as 80% of new infections in the developed
world.
FRI-178
Evaluation of a sequence-based method for hepatitis C
genotyping (Deepchek® SingleRound PCR and NS5B/5′UTR
sequencing) and comparison with VERSANT HCV Genotype 2.0
assay (InnoLiPA)
G. Boland1, W. Nijhuis1, A. Rissewijck2, R. Schuurman1. 1Medical
Microbiology, University Medical Center; 2Medical Microbiology,
University Medical Cneter, Utrecht, The Netherlands
E-mail: G.J.Boland@umcutrecht.nl
Background and Aims: Adequate hepatitis C virus (HCV) genotyping
and subtyping is important for choosing the optimal antiviral
treatment regime and the duration of treatment. The VERSANT HCV
genotype 2.0 assay (InnoLiPA, Siemens) is frequently used for
genotyping of HCV. However, sequencing of part of HCV genome
can provide more detailed information on HCV genotype (gt),
subtype and genetic variation. We compared two genotyping
methods: the Deepchek® for sequencing of the NS5B and 5′UTR
region (ABL, Luxembourg) and the InnoLiPA.
Methods: 162 plasma samples from patients with different HCV
genotypes, previously tested with InnoLiPA, were selected and
genotyped with Deepchek®. Both assays were performed according
to manufacturer’s instructions. For the Deepchek assay, first NS5B
PCR was performed. In case there was no amplification or no clear
sequencing result, the assay was performed on 5′UTR. Sequencing
was performed with the Sanger method.

Results: Of the 162 plasma samples, 73 samples were gt 1, 22 were gt
2, 39 were gt 3, 22 were gt 4, 2 were gt 5, one was gt 6 and 3 samples
were untypable with InnoLiPA. With Deepchek, in all samples a test
result for genotyping was obtained. In 134 of the samples genotyping
was determined on NS5B, in 28 samples on 5′UTR. Sequences
obtained from NS5B were 380–400 nt and from 5′UTR were 210–
230 nt. The overall agreement on the genotype level between the
InnoLiPA and the Deepchek sequencing method was 95,7%. Seven
samples showed discordant genotyping results, of whom 2 samples
were 2k/1b recombinant samples (gt 2 on 5′UTR, gt 1b on NS5B).
Other discrepancies: one sample was gt 1b with InnoLiPA and 3a by
sequencing, one sample was gt 1a with InnoLiPA and gt 6 by
sequencing, 2 samples were gt 4 by InnoLiPA but gt 3k with
sequencing, and one sample with gt 5a was typed as 3h by
sequencing. The 3 untypable samples with InnoLiPA were all gt 3
by sequencing (2x 3h, 1x 3b). In 3 samples (gt 1, 2 and 4) amplification
of 5′UTR generated a sequence of only 78 nt, however gt agreed
between both methods. From the 73 samples with gt 1, 41 were
subtyped as gt 1a and 26 were subtyped as 1b with both methods.
Four samples were gt 1 (no subtype) with InnoLiPA and these were all
typed as gt 1a with sequencing. Two other gt 1 samples (InnoLiPA)
were discordant at the genotype level (gt 6 and 3a by sequencing).
Conclusions: HCV genotype by sequencing with Deepchek® agreed
in >95% of the samples with genotyping with InnoLiPA. In all samples
a genotyping test result was obtained.
FRI-179
Integrated healthcare system implementation of one time
hepatitis C virus testing for patients born between 1945 and 1965
with linkage to care
J.M. Levin1, E. Huckins1. 1SSM Health, Madison, United States
E-mail: jmlevin@wisc.edu
Background and Aims: In the United States persons born between
1945 and 1965 account for 75% of reported Hepatitis C and 73% of all
hepatitis C associated mortality. In 2012 the CDC made the
recommendation to screen all adults born between 1945 and 1965
for hepatitis C virus (HCV). Our integrated healthcare system
implemented a workflow such that every newly diagnosed HCV
patient born between 1945 and 1965 was linked to an infectious
disease provider. The purpose of this study was to assess the success
of that linkage to care process.
Methods: SSM Health Dean Medical Group implemented a health
maintenance request reminder for primary care providers to initiate a
one time HCV antibody for all patients born between 1945 and 1965.
Medical records were then reviewed for those patients. Patients
identified with positive antibody had a reflex lab to test for HCV RNA.
Patients with positive antibody and detected virus were referred to
infectious disease and set up with an appointment for treatment
assessment. Pharmacy screened patients to verify attempts were
made to set up an appointment. HCV treatment was managed by a
collaborative care team comprised of an infectious disease provider,
HCV nurse, and a pharmacist. The primary outcome was percent of
patients linked to care. Secondary endpoints include time from
diagnosis to office visit, fibrosis stage, and SVR 12.
Results: At the time of analysis 11,277 patients born between 1945 and
1965 had been screened for HCV antibody. Of those patients screened
without prior HCV diagnosis, 158 (1.40%) had positive HCV antibody
and 36 (0.32%) with detected HCV viral RNA. One patient was excluded
from analysis based on detected but unquantifiable viral load. Another
patient was excluded based on transferring care after initial office visit.
Of the 34 patients analyzed 100% of them were linked to infectious
disease. A total of 7 patients (20.6%) were started on therapy and 7
patients (20.6%) had completed therapy at time of abstract submission. Insurance companies denied coverage for 4 patients (11.8%) for
not meeting fibrosis stage criteria. The remaining 16 patients (47.0%)
were awaiting office visits or insurance approval. Updated results will
be presented at the 2017 International Liver Conference.
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Conclusions: Linkage to care and treatment remains a major global
barrier to reduce spread of infection and disease. Our health system
was able to link all patients to care and treat those eligible.
FRI-180
Late presentation of patients with chronic hepatitis C
J.F. Hansen1, S. Hallager2, A. Oevrehus1, N. Weis2,3, P. Christensen1,4,
C. Pedersen1,4 on behalf of the DANHEP study group. 1Infectious
Diseases Department, Odense University Hospital, Odense; 2Infectious
Diseases Department, Copenhagen University Hospital, Hvidovre,
Copenhagen; 3Department of Clinical Medicine, Faculty of Health and
Medical Sciences, University of Copenhagen, Copenhagen; 4Clinical
Institute, University of Southern Denmark, Odense, Denmark
E-mail: janne.fuglsang.hansen@rsyd.dk
Background and Aims: Late presentation is a well-known concept in
Human Immunodeficiency Virus (HIV) infection, where patients may
have developed acquired immune deficiency syndrome (AIDS) at
presentation. Correspondingly, patients with chronic hepatitis C
(CHC) may have developed advanced fibrosis/cirrhosis at first contact
with a treatment facility. In 2007 the prevalence of CHC in the general
Danish population was estimated to be 0.38%, highest among males
aged 40–49 years. The aim of this study was to determine the
proportion of late presenters among CHC patients using the EASL/HIV
in Europe definition and identify risk factors for advanced disease at
first contact with a treatment facility.
Methods: We conducted a single center registry search, and included
all adult CHC patients with their first contact from May 2007 until
January 2016. Late presentation was defined as a reliable liver
stiffness measurement (LSM) above or equal to 9.5 kPa within 180
days. Advanced liver disease was defined as decompensation or
hepatocellular carcinoma (HCC) diagnosed within 180 days. Potential
risk factors were extracted from The Danish Database for Hepatitis B
and C (DANHEP), the local quality control database (InfCare Hepatitis)
and supplemented with information from hospital records. More
than 252/168 (male/female) grams of alcohol/week for more than 1
year ever were defined as overuse.
Results: We identified 589 patients; 62 were excluded due to
incomplete information or an unreliable LSM. The final cohort
included 527 CHC patients with median age 44.4 years (IQR 36.1–
51.6), 68.5% male, 80.8% infected by intravenous drug use (IDU). Of
these 169 (32.1%) were late presenters (LSM ≥ 9.5 kPa). Patients with
advanced liver disease comprised 28 (5.3%). Being a late presenter
was associated with alcohol overuse and increasing age with the
highest odds ratio for +50 years. Co-infection with HIV or chronic
hepatitis B was infrequent (1.3% and 4.7%, respectively) and not
associated with late presentation or advanced liver disease. IDU was
associated with less advanced disease.
Conclusions: 32% of CHC patients were late presenters in a tertiary
hospital in Denmark. Late presentation was associated with age and
alcohol abuse. The less advanced disease associated with infection by
IDU may be due to systematic screening at drug treatment centers.
Our study suggests that increased CHC screening among persons >50
years of age with alcohol overuse may reduce late presentation and
thereby reduce CHC related morbidity and mortality.
FRI-181
A behavioral Intervention improves the rate of hepatitis C
treatment initiation among HIV/HCV coinfected patients: results
of a randomized controlled trial
J.J. Weiss1, C. Aaronson2, L. Cervantes1, M. Georgi1, K. Prochno1,
T.R. Miller3, T. Kang4, S. Prieto1, G. Mhango1, S. Heffron1, L.A. Lugo1,
J. Fishberger2, M. Zewde1, A. Stivala1, O. Douglas1, D. Ferris5,
D.T. Dieterich1, J. Wisnivesky1. 1Medicine; 2Psychiatry, Icahn School of
Medicine at Mount Sinai, New York; 3Yale School of Nursing, Orange,
Connecticut; 4Sidney Kimmel Medical College – Thomas Jefferson
University, Philadelphia, Pennsylvania; 5Bronx-Lebanon Hospital Center,
Bronx, New York, United States
E-mail: Jeffrey.Weiss@mountsinai.org
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Background and Aims: Liver disease progresses more rapidly in HCV
patients who are coinfected with HIV than in those who are not.
Despite the availability of direct-acting antiviral treatment, many
patients with HIV/HCV coinfection have not yet been cured of HCV
due to multiple barriers. The Psychosocial Readiness Evaluation and
Preparation for hepatitis C treatment (PREP-C) intervention is a 4session, nurse-administered, behavioral intervention targeting the
barriers preventing HIV/HCV coinfected patients from achieving
sustained virologic response.
Methods: 55 HIV/HCV coinfected patients who were engaged in HIV
care with well-controlled HIV, who had not engaged in HCV
treatment for the prior year, were randomized to the PREP-C
intervention (n = 29) or an Attention Control (AC) condition (n = 26).
These patients were followed 6 months post-randomization to see if
they were prescribed HCV medication and had initiated HCV
treatment.
Results: The subjects were predominantly male (72.7%), members
of ethnic minority groups (41.8% Black; 49.1% Hispanic), with a
mean age of 54.5 years (SD = 9.6). They had high levels of
depression (mean Beck Inventory total = 16.1, SD = 12.7), fatigue
(mean Fatigue Severity Scale total = 36.8, SD = 16.5), and cognitive
impairment (mean global T-score = 42.4, SD = 7.2). 74.5% of the
subjects were HCV treatment-naïve. The only significant difference
in demographic or clinical characteristics between the two
conditions was that the PREP-C condition had a higher average
CD4+ count (mean cells/μL = 752, SD = 356) than the AC (mean =
530, SD = 288; p = 0.024). Subject attendance to both study
condition sessions (max = 4) did not differ (mean PREP-C = 3.14,
SD = 1.46; mean AC = 2.88, SD = 1.53; p = 0.46). Subjects in the PREPC condition were significantly more likely to be prescribed HCV
medication in the 6 months post-randomization than those in the
AC (58.6% vs. 26.9% respectively, p = 0.018; OR 3.85 95% CI [1.23,
12.01]), and also showed a trend to be more likely to initiate
treatment in the 6 months post-randomization (48.3% vs. 23.1%
respectively, p = 0.052; OR 3.11, 95% CI [.97, 10.00]).
Conclusions: The PREP-C intervention had a significant effect on the
barriers to prescription of HCV treatment for HIV/HCV coinfected
patients as compared to an AC condition. This low-cost intervention
can be widely disseminated by use of the nurse intervention guide,
patient workbook and online training (PrepC.org) in order to increase
HCV treatment initiation and cure among HIV/HCV coinfected
patients.
FRI-182
Linkage to care of HBsAg and anti-HCV positive patients after a
systematic screening approach in the German primary care
setting
A. Lüllau1, D. Petroff2, O. Bätz1, J. Kramer1, K. Jedrysiak1, H. Tenckhoff3,
T. Berg3, I. Wolffram4, J. Wiegand3. 1LADR GmbH Medizinisches
Versorgungszentrum Dr. Kramer und Kollegen, Geesthacht; 2Universität
Leipzig, Zentrum für Klinische Studien; 3UNIVERSITÄTSKLINIKUM
LEIPZIG, Leipzig; 4Südstadtpraxis Paderborn, Paderborn, Germany
E-mail: johannes.wiegand@medizin.uni-leipzig.de
Background and Aims: Identification of previously unknown cases
is important to lower the burden of chronic hepatitis B and C
infection. However, a screening program in the primary care setting
has not been established. Therefore, a systematic screening project
was performed in 2012/13 (Wolffram, J Hepatol 2015). Now we
describe linkage to care of identified HBsAg and anti-HCV positive
patients.
Methods: 21008 patients were screened in the primary project. Now
GPs characterized further medical care by a standardized questionnaire. Data of 48/110 HBsAg positive and 114/199 anti-HCV positive
patients were available for this follow-up analysis. An APRI-score >2
or ≤0.5 indicated presence of cirrhosis or absence of fibrosis.
Differences between HBV and HCV patients were assessed by
Fisher’s exact test.
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Results: APRI was calculated in 32/48 HBV patients (>2: n = 1; ≤0.5:
n = 29) and 34/114 HCV patients (>2: n = 4; ≤0.5: n = 23). For 29/35
newly diagnosed HBV patients and 26/55 newly diagnosed HCV
patients further diagnostics was initiated: Ultrasound 77% vs. 38%,
liver biopsy 20% vs. 4%, gastroscopy 20% vs. 7%). Antiviral treatment
was initiated in 5/35 HBV cases (all by a gastroenterologist) and in 10/
55 HCV patients (by a gastroenterologist/infectious disease specialist/
GP/missing data in n = 6/2/1/1). A family screening was initiated in
22/35 HBV vs. 13/55 HCV index patients and revealed one additional
HBsAg and two anti-HCV positive cases.
Conclusions: GPs initiate significantly fewer diagnostic procedures in
newly diagnosed anti-HCV than HBsAg positive patients (p < 0.001
for APRI, ultrasound, and family screening; p = 0.03 for liver biopsy).
Antiviral therapy is mainly performed by specialists.
FRI-183
Population level outcomes and cost-effectiveness of expanding
guidance for age-based hepatitis C testing in the United States
J.A. Barocas1, A. Tasillo2, G.E. Yazdi2, J. Wang2, C. Vellozzi3, S. Hariri3,
C. Isenhour3, L. Randall4, J.A. Salomon5, B.P. Linas2. 1Infectious
Diseases, Massachussetts General Hospital; 2Boston Medical Center,
Boston; 3US Centers for Disease Control and Prevention, Atlanta;
4
Massachusetts Department of Health; 5Harvard School of Public Health,
Boston, United States
E-mail: jbarocas@mgh.harvard.edu
Background and Aims: Current guidance for hepatitis C virus (HCV)
testing in the U.S. recommends routine, one-time testing among
those born 1945–1965. Emerging data demonstrate that when this
strategy is implemented, it misses opportunities to identify the
substantial number of cases of HCV infection among those born after
1965. We used simulation modeling to investigate population-level
outcomes and cost-effectiveness of expanding guidance for agebased HCV testing in the U.S.
Methods: We used an established Monte Carlo simulation of
HCV testing and treatment (HEP-CE) to project the U.S. continuum
of HCV-related care and estimated the cost-effectiveness of 4
strategies for HCV testing in the U.S.: (1) current standard of care,
(2) routine testing for all persons aged ≥40, (3) aged ≥30 years, and
(4) aged ≥18 years. All strategies assumed continued targeted testing
of high-risk persons. We estimated HCV epidemiology using NHANES
and cohort studies. We used MarketScan, a large claims-based
dataset, to estimate current HCV testing rates and we calibrated those
estimates to the positivity rate observed in two large commercial
laboratory databases. Linkage and retention in HCV care varied by age
and time-updated substance use behaviors. We modeled HCV
treatment with sofosbuvir/velpatasvir and outcomes differed by
fibrosis stage. Outcomes included cases of HCV infection identified,
linked to care, and cured, liver-attributable mortality, qualityadjusted life years (QALYs), costs, and incremental cost-effectiveness
ratios (ICERs).
Results: Current standard of care for testing resulted in 69% of cases
being identified, 50% of HCV-infected persons were linked to care,
and 44% of infected persons were cured over a lifetime. Expanded
age-based testing strategies increased lifetime case identification
rates by 4.8–5.3 percentage points and cure rates by 5.3–6.0
percentage points. Incremental lifetime costs of expanded testing
ranged from $54 to $66 and benefits of 0.0019–0.0024 QALYs.
All strategies lay very close to the efficiency frontier, with testing all
aged ≥18 years producing maximum benefit, with an ICER of
$30,000/QALY compared to the next best strategy. Findings were
robust in sensitivity analysis exploring variation in prevalence,
number needed to test to identify one case of HCV infection,
linkage to care, and HCV-related utilities.
Conclusions: HCV testing among all U.S. adults provides good
economic value and is cost-effective.

FRI-184
CHESS – curing hepatitis C: effect on the endothelium and
cardiovascular risk
J.S. Davis1,2, M.S. Young3, S. Lennox3, T. Jones3, K. Piera2, S. Oakley4.
1
Infectious Diseases, John Hunter Hospital, Newcastle; 2Global and
Tropical Health, Menzies School of health research, Darwin;
3
Gastroenterology; 4Rheumatology, John Hunter Hospital, Newcastle,
Australia
E-mail: Joshua.Davis@menzies.edu.au
Background and Aims: Certain chronic viral infections are associated
with immune activation, endothelial dysfunction and increased
cardiovascular risk. Epidemiological data suggest that chronic
hepatitis C virus infection (CHC) is associated with increased
cardiovascular risk, but it is unknown if it is associated with
endothelial dysfunction. We aimed to assess the effect of antiviral
treatment on endothelial function in non-cirrhotic adults with CHC
receiving interferon-free treatment.
Methods: Self-controlled before and after study. Adults with CHC,
genotype 1, and no evidence of advanced fibrosis or cirrhosis were
eligible. All patients were treated with 12 weeks of paritaprevir/
ritonavir, ombitasvir and dasabuvir (PrOD), with ribavirin added
for those with genotype 1a infection. Endothelial function was
assessed at three time-points before antiviral treatment, then at
treatment weeks 1, 4, 8 and 12 and 12 weeks after the end of
treatment. The main assessment tools were reactive hyperaemia
peripheral arterial tonometry (RHPAT, a bedside measure of microvascular reactivity, higher values reflect better endothelial function),
and serum concentrations of angiopoietin-2 (ang-2) and e-Selectin
(for both, higher values reflect worse endothelial cell activation and
damage).
Results: Sixteen patients were enrolled. Mean (sd) age was 52.0 (6.9)
years and 11 participants (69%) were male. No patient had diabetes,
renal disease or vascular disease. One patient had hypertension and 5
were tobacco smokers. All 16 patients achieved a sustained
virological response (negative HCV PCR 12 weeks after the end of
treatment). The mean (sd) pooled baseline RHPAT index was 2.05
(0.48), and there was no significant change during treatment (mean
within-patient change from baseline to end of treatment = −0.23
(0.45), p = NS). There was a significant improvement in both mean
ang-2 (baseline 2.44 (0.79) ng/ml, within-patient change −0.60
(0.44), p < 0.001) and plasma e-Selectin (baseline 48.7 (21.5) ng/ml,
within-patient change −14.4 (13.0), p < 0.001).
Conclusions: Removing HCV viraemia is associated with a significant
improvement in endothelial function as measured by serum markers,
but not in bedside microvascular reactivity. Chronic HCV viraemia
may be associated with endothelial cell dysfunction and therefore
long term cardiovascular risk. Further pathophysiological and
epidemiological studies in larger numbers of patients are needed to
confirm this finding.
FRI-185
Sustained viral response following treatment with direct acting
antiviral agents for chronic hepatitis C and the risk of
hepatocellular carcinoma
K.R. Reddy1, M. Bourliere2, K. Agarwal3, E. Lawitz4, A. Osinusi5,
K. Kersey5, G. Crans5, S. Moody6, L. Ni5, D.M. Brainard5,
J.G. McHutchison5, A.J. Muir7, M. Buti8. 1University of Pennsylvania,
Philadelphia, United States; 2Hôpital Saint Joseph, Marseille , France;
3
Institute of Liver Studies, King’s College Hospital, London, United
Kingdom; 4Texas Liver Institute, University of Texas Health Science
Center, San Antonio; 5Gilead Sciences, INC., Foster City; 6PharPoint
Research, Inc.; 7Duke University School of Medicine, Durham, United
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Background and Aims: Sustained virologic response (SVR) after
interferon (IFN)-based treatment for hepatitis C virus (HCV) infection
is associated with reduced risk of hepatocellular cancer (HCC),
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Table (abstract: FRI-185): HCC exposure-adjusted incidence rates (IR) with IFN-free regimens
Clinical Studies

Registry Studies

No
cirrhosis

Compensated
cirrhosis

Decompensated
Cirrhosis

No
cirrhosis

Compensated
cirrhosis

Decompensated
Cirrhosis

SVR
No of subjects
IR per 100 PY

7728
0.03

2098
0.55

522
1.67

4124
0.03

1566
0.52

225
2.90

No SVR
No of subjects
IR per 100 PY

784
0.32

446
2.59

84
4.75

378
0.15

108
2.77

10
0

although the risk is not eliminated. Less is known regarding the risk
of de novo HCC following SVR with IFN-free direct acting antiviral
(DAA) therapy. In this analysis, a review of incident HCC in patients
treated with SOF-containing regimens was performed across Gilead
HCV clinical trials.
Methods: Data from Gilead HCV clinical trials (from treatment start
to 24 weeks post-treatment) and registry studies (3 to 5 year followup observation) were analyzed to evaluate the incidence of de novo
HCC. The clinical database was searched to identify adverse events of
liver tumors; the occurrence of HCC is recorded at each visit in the
registry studies. Incidence rates and exposure-adjusted incidence
rates, time to development, and risk factors for development of HCC
were assessed in patients with and without cirrhosis (compensated
and decompensated) who received IFN-containing (Peg-IFN + RBV ±
SOF) vs IFN-free treatment (SOF, ledipasvir/SOF, SOF/velpatasvir ±
RBV), and SVR vs. no SVR.
Results: In the clinical trial database, 0.3% (36 of 13,525) patients
had AEs of HCC or suspected HCC while in the registry study
database, 0.5% (33 of 6675) were reported to have HCC. The rate was
similar in non-cirrhotic patients who achieved SVR with an IFNcontaining vs IFN-free regimen (0.09 vs. 0.03 per 100 patient years of
follow-up, respectively); few patients with compensated cirrhosis
and none with decompensated cirrhosis received IFN-containing
regimens. Among subjects treated with IFN –free regimens, higher
rates were observed with advanced liver disease and non SVR (see
Table).
Conclusions: Data from the Gilead clinical trial and registry study
databases show that the incidence of HCC in subjects treated with
IFN-free regimens is similar to that reported in the IFN-era in similar
populations. While SVR significantly reduces the risk of HCC, the risk
is not completely eliminated, particularly among patients with
decompensated cirrhosis.
FRI-186
Treatment of chronic hepatitis C virus (HCV) infections with
Direct Acting Antivirals in the New Mexico State Prison System
using the Project ECHO Model
K. Thornton1, P. Deming1, M. Sedillo1, S. Arora1. 1Project ECHO,
University of New Mexico Health Sciences Center, Albuquerque, United
States
E-mail: mlsedillo@salud.unm.edu
Background and Aims: An estimated 1/3 of persons infected with
HCV in the U.S. pass through jail and prison systems annually. Most
persons with HCV do not receive anti-viral treatment while
incarcerated. This untreated population is a reservoir of infection in
the prisons and community after release. Prisons are an important
setting in which to address the HCV epidemic. HCV prevalence in New
Mexico (NM) state prisoners is 43% on intake. The aim of this study is
to describe the experience treating prisoners for HCV using the ECHO
(Extension for Community Healthcare Outcomes) model.
Methods: In August 2015, Project ECHO collaborated with the NM
Corrections Department (NMCD) to treat inmates with chronic HCV.
Using multipoint videoconferencing, Project ECHO facilitated casebased learning to support a weekly TeleECHO clinic with NMCD
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providers to guide treatment of inmates with HCV. NMCD providers
presented the cases of inmates who had an AST to Platelet Ratio Index
(APRI) ≥1.0 or severe extra-hepatic manifestations.
Results: 56 TeleECHO clinics were held with 115 unique patients
discussed and HCV treatment recommended for 91. Of the 115, 96%
were male. Genotype (GT) distribution was as follows: GT1 (56.5%);
GT3 (39.1%); other (4.4%). By October 31, 2016, 77 patients started on
treatment with 56 patients completing treatment with posttreatment follow-up. The average age of the 56 who completed
treatment was 49 years and 82% had evidence of cirrhosis with a
mean baseline APRI of 2.7 (range 0.3–8.78). Reasons for treatment in
non-cirrhotic patients were HIV-HCV coinfection, ALTelevations >10×
upper limit of normal, and extrahepatic manifestations. Treatment
regimens for GT1 included: ledipasvir/sofosbuvir (LDV/SOF) for 12
weeks with ribavirin (RBV) (n = 12) or without RBV (n = 15), LDV/SOF
for 8 weeks (n = 5) or elbasvir/grazoprevir for 12 weeks (n = 6); for
GT3, daclatasvir + sofosbuvir with RBV for 12 (n = 16) or 16 weeks (n =
2). Overall SVR was 91.1% (51/56); GT1 SVR was 91.7%; GT3 SVR was
89.4%. Of the 5 patients who did not achieve SVR12, 3 had viral
relapse, 1 died during treatment and 1 had reinfection with a
different genotype at week 12 post treatment.
Conclusions: HCV is an epidemic in U.S prisons. HCV treatment in
prisons must be addressed. Treatment of HCV in prisons using the
ECHO model is effective, with an overall >91% SVR including difficult
to treat patients with GT3 and cirrhosis. The ECHO model can be used
successfully to treat incarcerated patients with HCV.
FRI-187
Drug-drug interaction profile of sofosbuvir/velpatasvir/
voxilaprevir fixed-dose combination
K.L. Garrison1, B. Kirby1, L.M. Stamm1, G. Ma1, A. Vu1, J. Ling1,
A. Mathias1. 1Gilead, Foster City, United States
E-mail: kim.garrison@gilead.com
Background and Aims: A fixed-dose combo of HCV NS5B inhibitor
sofosbuvir (SOF), NS5A inhibitor velpatasvir (VEL) and NS3/4A
inhibitor voxilaprevir (VOX) is being developed for treatment of
HCV infection. The drug-drug interaction (DDI) profile of SOF/VEL/
VOX (S/V/V) was characterized using in vitro and Phase 1 clinical data.
Methods: The Phase 1 program evaluated DDIs between S/V/V and
drug transporter and CYP probes, immunosuppressants, HIV antiretrovirals (ARV), and oral contraceptives (OC). S/V/V 400/100/
100 mg ± VOX 100 mg was administered to healthy volunteers to
achieve systemic VOX exposures observed across the HCV-infected
patient population, as appropriate.
Results: No clinically relevant interactions were observed upon
administration of S/V/V or its components with CYP or UGT1A1
substrates. Pravastatin (OATP substrate) and rosuvastatin (ROSU;
BCRP/OATP substrate) AUC were ↑116% and ↑639% respectively when
administered with S/V/V; co-use of ROSU with S/V/V is not
recommended. Total dabigatran AUC was ↑161% following administration of S/V/V with dabigatran etexilate (P-gp substrate). S/V/V did
not alter the PK of bictegravir, cobicistat, darunavir, elvitegravir,
emtricitabine, rilpivirine, tenofovir alafenamide (TAF) or tenofovir
(from TAF or tenofovir disoproxil fumarate). No changes in ethinyl
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estradiol (EE) or norgestrel PK were seen when S/V/V was
administered with EE/norgestimate; use of OCs with S/V/V is allowed.
VOX AUC was ↑84% when administered with voriconazole; use of
CYP3A inhibitors was permitted in Phase 3 trials. SOF, VEL and VOX
AUC were ↓72%, ↓82% and ↓73% respectively when administered with
multiple-dose RIF; use of potent P-gp/CYP inducers with S/V/V is not
recommended. VOX exposure was ↑691% and ↑839% following
coadministration with single dose rifampin (RIF) and cyclosporine
A respectively; co-use of potent OATP inhibitors with S/V/V is not
recommended. There was no change in VOX PK when administered
with the intestinal OATP inhibitor grapefruit juice. Unboosted ARV
regimens generally did not alter SOF, GS-331007, VEL or VOX PK
except VEL AUC was ↓53% when administered with efavirenz (EFV);
co-use of EFV with S/V/V is not recommended. Boosted ARV regimens
containing mixed transport and CYP inhibitors did not impact SOF,
GS-331007 or VEL PK, while VOX AUC was ↑143–171%. VOX AUC was
↑331% following a single dose of ATV/r with S/V/V; co-use of ATV/r
with S/V/V is not recommended.
Conclusions: S/V/V exhibits a favorable DDI profile allowing use with
many drugs commonly used by HCV-infected patients.
FRI-188
IL6-174GG genotype is associated with diabetes mellitus type 2 in
patients with chronic hepatitis C
D.A. Vieira1, M.T.B. de Almeida1, L.R. da Cunha1, T. Bering1,
K.G.D. Diniz1, A.D. Gomes2, C.L.L. Faria Junior2, R. Teixeira1,3,
G.A. Rocha2, D.M.D.M. Queiroz2, L.D.D. Silva1,3. 1Viral Hepatitis
Ambulatory, Instituto Alfa de Gastroenterologia, Hospital das Clínicas;
2
Laboratory of Research in Bacteriology; 3Internal Medicine, Faculdade
de Medicina da Universidade Federal de Minas Gerais, Belo Horizonte,
Brazil
E-mail: lucianadinizsilva@gmail.com
Background and Aims: The association between chronic hepatitis C
(CHC) and diabetes mellitus type 2 (DM2) is very frequent. Several
factors can be involved in this interaction. Among them, direct viral
effects, insulin resistance, proinflammatory cytokines, chemokines,
and other immune-mediated mechanisms should be highlighted.
The increased expression of pro-inflammatory cytokines, such as
interleukin 6 (IL-6) has been identified in CHC patients as well as in
diabetic subjects. Furthermore, diabetic CHC patients have an
increased risk of developing cirrhosis and hepatocellular carcinoma
compared with non-diabetic CHC subjects. Thus, the study of DM2
risk factors should be considered in the approach to patients with
hepatopathies. The association between polymorphism of the gene
encoding IL-6 (IL6-174G/C – rs1800795) and DM2 has been described.
Otherwise, we are not aware of studies evaluating this association in
patients with chronic hepatitis C (CHC). Thus, the aim of this study
was to investigate whether the polymorphism IL6-174G/C is
associated with DM2 in patients with CHC.
Methods: 263 patients with CHC were prospectively included [mean
of age 51.5 ± 11.7; 141 (53.6%) men; 48 (18.3%) with DM2; 95 (36.1%)
with systemic arterial hypertension (HTN); 72 (28.3%) with cirrhosis;
46 (18.5%) obese]. DM2 was diagnosed according to the criteria of the
American Diabetes Association. Obesity was defined as a BMI ≥
30 kg/m². The diagnosis and staging of the liver disease were based
on clinical, biochemical, histological and radiological criteria.
Polymorphic alleles were genotyped in DNA extracted from leukocytes by real time PCR and the results were confirmed by sequencing.
The data were analysed by logistic regression model. The study was
approved by the Ethics Committee of the UFMG.
Results: In multivariate analysis, adjusted by sex, age and obesity, the
IL6-174GG homozygous genotype (OR = 2.64; 95%CI = 1.22–5.75; p =
0.01) and HTN (OR = 5.79; 95%CI = 2.82–11.86; p < 0.001) were
associated with DM2. Moreover, DM2 was associated with cirrhosis
(OR = 1.98; 95%CI = 1.04–3.77; p = 0.04). The polymorphism IL6-174G/
C was in Hardy-Weinberg equilibrium ( p = 0.41).

Conclusions: Patients with CHC carrying the IL6-174GG homozygous
genotype are at increased risk of DM2. Furthermore, DM2 was
associated with liver cirrhosis strengthening, thus, its role as a
potential risk factor for progression of hepatic fibrosis.
FRI-189
Muscle mass is a protector factor against low bone mineral
density in hepatitis C
T. Bering1, K.G.D. Diniz1, M.P.P. Coelho1, D.A. Vieira1, M.M.S. Soares2,
A.M. Kakehasi3, M.I.T. Correia4, R. Teixeira1,2, G.A. Rocha5, L.D. Silva1,2.
1
Viral Hepatitis Ambulatory, Instituto Alfa de Gastroenterologia, Hospital
das Clínicas; 2Internal Medicine; 3Locomotor System Department;
4
Department of Surgery; 5Laboratory of Research in Bacteriology,
Faculdade de Medicina da Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil
E-mail: lucianadinizsilva@gmail.com
Background and Aims: Muscle strength is considered a predictor of
bone mineral density (BMD) in healthy individuals; however, its
association with bone density in chronic hepatitis C (CHC) is not fully
understood. Thus, we evaluated the prevalence of low BMD and low
appendicular muscle mass (AMM) among non-cirrhotic and compensated cirrhotic patients with CHC. The effect of body composition,
muscle strength, demographic, clinical, lifestyle, biochemical, viral
variables and nutritional status on whole-body BMD was also
investigated.
Methods: 104 subjects with CHC [mean age, 50.5 ± 11.3 years; 75.0%
males; 70 (67.3%) non-cirrhotic and 34 (32.7%) cirrhotic patients]
prospectively underwent scanning of the femoral neck, hip, spine and
whole-body BMD by dual-energy X-ray absorptiometry (DXA). Lean
tissue, AMM, and fat mass were evaluated by DXA. Muscle strength
was assessed by dynamometry (Jamar Analogue Hand
Dynamometer). The cut-off points adopted for reduced muscle
mass and muscle strength were those recommended by the European
Working Group on Sarcopenia in Older People criteria. The diagnostic
of low BMD was based on the T- and Z-scores of age-, sex-, and
ethnicity-matched reference populations (WHO criteria). The diagnosis of cirrhosis was based on clinical, biochemical, histological and
radiological parameters. The nutritional status was evaluated by
Subjective Global Assessment. Medical history, demographic, clinical,
lifestyle, biochemical and viral variables and daily nutrient intake
were obtained by questionnaire. Postmenopausal women were
excluded. The data were analysed by logistic regression model.
Results: The prevalence of low BMD was 34.6% (24.0%, osteopenia
and 10.6%, osteoporosis). Low AMM was observed in 28 (26.9%) of the
patients. Low BMD frequency did not differ between cirrhotic and
non-cirrhotic patients ( p = 0.16). A positive correlation between the
BMD and AMM (r = 0.70, p < 0.001) as well as between AMM and
muscle strength (r = 0.52, p < 0.001) was found. In multiple regression
analyses, low whole-body BMD was independently associated with
AMM (OR = 0.92; 95% CI = 0.85–0.99; p = 0.04), alcohol consumption
>40 g/day (OR = 4.47; 95% CI = 1.08–18.50; p = 0.04) and old age (OR =
1.14; 95% CI = 1.05–1.23; p = 0.002).
Conclusions: Effective approaches to improve the skeletal muscle
mass health can be a valuable strategy to preserve BMD and to reduce
the negative effects of osteopenia and sarcopenia on the quality of
life, morbidity and mortality in CHC subjects.
FRI-190
Long-term fibrosis improvement after sustained virologic
response in patients with chronic hepatitis C and advanced
fibrosis or cirrhosis – pre-treatment cirrhosis, older age and high
body mass index increases the risk for persisting fibrosis
M. Hedenstierna1,2, A. Nangarhari1, O. Weiland1,3, S. Aleman1,4.
1
Department of Medicine, Karolinska Institutet; 2Department of
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Background and Aims: Previous studies have shown that fibrosis can
improve after treatment induced sustained virological response (SVR)
in patients with chronic hepatitis C. However, a subset of patients
seems to have persisting fibrosis or even progression of the baseline
fibrosis. We studied the fibrosis development after SVR with transient
elastography in patients with pre-treatment advanced liver fibrosis or
cirrhosis (Metavir F3 or F4), and evaluated risk factors associated with
persisting fibrosis.
Methods: In a cross-sectional study all patients with pre-treatment
advanced liver fibrosis or cirrhosis with SVR after treatment at the
Karolinska University Hospital between 1992 and 2013 (n = 403)
were included. A clinical follow-up visit with liver stiffness
measurement by FibroScan was offered. The baseline fibrosis stage,
age at SVR, BMI, alcohol consumption, and the presence of diabetes at
follow up was recorded at the follow up visit. The impact of these risk
factors on the fibrosis was evaluated by quantile and logistic
regression.
Results: We included 269 patients with a median follow-up time
from SVR of 7.7 years (range 0–20 years). Follow-up time was <5 years
for 115 patients, 5–10 years for 70 patients and >10 years for 84
patients. Patients with pre-treatment cirrhosis had significantly
higher median liver stiffness (8.5 kPa 95% CI 7–9.1) at follow-up
than patients with advanced fibrosis (6 kPa 95% CI 5.5–6.4). A
majority of patients improved their fibrosis stage at follow up, but 17%
of patients with cirrhosis and 13% of patients with fibrosis stage F3
did not improve and in fact 5% progressed. Overall 24% of the patients
had persisting advanced fibrosis with a liver elasticity level of at least
9.5 kPa at follow-up. This proportion diminished over time from 31%
to 15% during prolonged follow-up time. The main risk factors for
persisting advanced fibrosis were pre-treatment cirrhosis, age ≥55
years and BMI ≥ 25 kg/m2 with ORs of 3.9 (95% CI 2.0–7.2), 2.3 (95% CI
1.2–4.3) and 2.3 (95% CI 1.1–4.6), respectively.

Conclusions: Fibrosis improves substantially after SVR has been
achieved in a majority of patients with chronic hepatitis C and pretreatment advanced liver fibrosis or cirrhosis. This improvement
seems to continue over time. The main risk factors for persisting
advanced fibrosis were pre-treatment cirrhosis, older age and high
BMI, and special attention should be given to these risk factors at
follow-up.
FRI-191
Survival in patients with chronic hepatitis C and mild-moderate
fibrosis according to antiviral treatment response
M. Puigvehí1, S. Coll1, A. Raga1, A. Soriano2, N. Cañete1, T. Broquetas1,
M. García-Retortillo1, M. García3, J. Gimeno3, R. Fernández1,
B. Cabrero1, M.D. Giménez1, R. Solà1, J.A. Carrión1. 1Liver Section,
Gastroenterology Department, Hospital del Mar (PSMAR), IMIM
(Hospital del Mar Institute of Medical Research); 2Medicine, Universitat
Autònoma de Barcelona-Universitat Pompeu Fabra (UAB-UPF), Faculty
of Health and Life Sciences; 3Department of Pathology, Hospital del Mar
(PSMAR), Barcelona, Spain
E-mail: 95565@parcdesalutmar.cat
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Background and Aims: Current treatment of chronic hepatitis (CHC)
is limited to patients with most advanced fibrosis (F2–4). Sustained
virological response (SVR) improves survival. However, studies
evaluating benefits in patients with mild-moderate fibrosis (F0–2)
are very scarce. Our study evaluates mortality and morbidity in CHC
patients with mild-moderate fibrosis according to their fibrosis stage
and antiviral response.
Methods: This is a retrospective evaluation of a prospective cohort of
patients with CHC (n = 3726). Only HCV-monoinfected patients with
a baseline liver biopsy were included (n = 1235). Patients with F3–4
were excluded (n = 234). The incidence of cirrhosis, clinical decompensation, hepatocellular carcinoma (HCC) and survival was compared between patients with SVR (responders, Rs) and non-treated or
non-responder patients (NTs/NRs). Survival was evaluated according
to liver fibrosis stage (F0, F1, F2) and response to treatment (Rs vs.
NTs/NRs).
Results: Between January 1987 and October 2014, 1001 patients with
CHC and F0–2 were included. Of them 61% (n = 612) were male, the
median age was 42.2, and 58.4% were infected by genotype 1. Baseline
biopsy showed F0 in 29% (n = 293), F1 in 54% (n = 540) and F2 in 16%
(n = 168). SVR was achieved in 528 (52.7%) patients. Median followup (years) was 9.4 in Rs and 9.7 in NTs/NRs ( p = ns). During follow-up,
10 (1.9%) Rs vs. 105 (22.2%) NTs/NRs progressed to cirrhosis ( p <
0.001); None (0) Rs vs. 33 (7%) NTs/NRs developed decompensation
( p < 0.001); 1 (0.2%) Rs vs. 22 (4.7%) NTs/NRs developed HCC ( p <
0.001) and 10 (1.9%) Rs vs. 74 (15.6%) NTs/NRs died (p < 0.001). The
multivariate analysis (OR, 95%CI, p) showed that SVR (0.17; 0.072–
0.39; p < 0,001) was a predictor of survival; and age (1.08; 1.05–1.11;
p < 0.001) and AST values (1.007; 1.003–1.01; p = 0.002) were
predictors of mortality. Survival at 10 years according to treatment
response (SVR vs. NT/NR) in patients with F0 was: 98% vs. 93% ( p =
0.014), in F1: 97% vs. 89% ( p = 0.001) and in F2: 100% vs. 75% (Longrank < 0.001).
Conclusions: Survival at 10 years in HCV infected patients with mildmoderate fibrosis is higher in SVRs, not only in those with moderate
fibrosis (F2), but also in those with mild (F1) or without fibrosis (F0).
FRI-192
An approach to hepatitis C Virus epidemiology: analysis in 7602
patients of orthopaedic surgery
M. Pipa-Muniz1, M.I. Romero1, E.B. Alonso1, M.C. Luengo1, P.V. Trastoy1,
A.M. Mata1, L. Franco1, R.G. López1, E.F. Ruiz1, I.P. Muñiz1,
C. de la Coba Ortiz1, R.T. Gozález1, A.C.G. Bernal1, A.Á. Álvarez1,
J.P. Pariente1, C.G. Suárez1, L.O. Guerra2, F.J.R. Llorente1 and Deparment
of Gastroenterology and Hepatology. Hospital de Cabueñes. Gijón.
Spain. 1Gastroenterology and Hepatology; 2Microbiology, Hospital de
Cabuenes, Gijón, Spain
E-mail: maria.pipa84@gmail.com
Background and Aims: At this stage where healing of hepatitis C is
possible with high rates of success and scarce adverse events,
diagnosing the occult infection is essential. Population screening
strategies using HCV antibodies (HCV-Ab) in patients with prior
history of underlying factors or in those belonging to specific age
groups are the most accepted.
Our aim was to determine HCV prevalence in each by-age-stratified
group, the mechanisms of HCV transmission as well as the prevalence
of occult infection.
Methods: Cross-sectional analysis of consecutive patients with HCVAb requested in the preoperative evaluation for Orthopaedic Surgery.
Demographic variables related to HCV infection were analyzed
globally and by age range. Patients without follow-up were informed
and evaluated for treatment.
Results: HCV-Ab were determined in 7,602 orthopaedic patients
from June-2008 to December-2015. The global prevalence of HCV was
1.55% (95% CI 1.29–1.89). Age-stratified groups are described as
follows (Table 1).
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Among patients with HCV-Ab+: 37 of 118 (32.5%) were unawared of
the infection (by sex: 62.2% women; by age: 21.6% between 50 and
60 years). 7% were HIV coinfected. 18.5% spontaneously negativized
HCV-RNA. 10.5% were treated with direct antivirals and 16% receivied
prior treatments.
Table 1:
Range of
Age (years)

HCV-Ab(+)
(%) (95% CI)

<20
(n = 165)
20–40
(n = 774)

1 (0.6%)
(0.015–3.3)
6 (0.8%)
(0.29–1.68)

40–50
(n = 826)

21 (2.5%)
(1.58–3.86)

50–60
(n = 1126)

38 (3.4%)
(2.39–4.60)

60–80
(n = 3361)

33 (1%)
(0.68–1.38)

>80
(n = 1350)

19 (1.4%)
(0.85–2.19)

Virus
transmission
Unknown (100%)
Unknown (60%)
Injection Drug Use
(IDU) (40%)
Unknown (38.1%)
IDU (57.1%)
Sexual (4.8%)
Unknown (51.3%)
IDU (35.1%)
Transfusional (8.2%)
Sexual (5.4%)
Unknown (78.1%)
IDU (9.4%)
Transfusional (9.4%)
Sexual (3.1)
Unknown (77.8%)
IDU (5.6)
Transfusional (16.6%)

Conclusions: In preoperative patients of Orthopaedic surgery HCV
infection is more frequent in men and at an age between 40 and 60
years with a prevalence of 3%. 32% of the patients with HCV-Ab+ did
not know that were infected and 70% did not recognize the route of
transmission, so if this intervention had been performed by riskfactor groups they would not have been diagnosed. Age screening is
effective in this sample with higher prevalence in patients who were
born between 1956 and 1966.
FRI-193
A framework for hepatitis C virus treatment as prevention in the
prison setting: the SToP-C implementation toolkit
M. Byrne1, B. Hajarizadeh1, G.J. Dore1, C. Treloar2, P. Marks1, A. Milat3,
J. Bowman4, C. McGrath5, N. Bath6, I. Calder7, K. Lagios8, J. Grebely1,
A. Lloyd1. 1The Kirby Institute, UNSW Australia; 2Centre for Social
Research in Health, UNSW Australia; 3Centre for Epidemiology and
Evidence, NSW Ministry of Health; 4Research and Evaluation Service;
5
Population Health, Justice Health and Forensic Mental Health Network;
6
Centre for Population Health, NSW Ministry of Health; 7Corrective
Services NSW; 8Justice Health and Forensic Mental Health Network,
Sydney, Australia
E-mail: mbyrne@kirby.unsw.edu.au
Background and Aims: Translation of interventional research to real
world settings is challenging. The Surveillance and Treatment of
Prisoners with Hepatitis C (SToP-C) project is assessing the feasibility
and efficacy of HCV direct acting antiviral (DAA) treatment as
prevention (TasP) in four Australian correctional centres. An
implementation framework and toolkit will facilitate translation to
other jurisdictions. This study examined the challenges impacting
implementation of SToP-C to inform the implementation toolkit.
Methods: Development of the toolkit includes: (i) establishment of
an issues register, synthesized into challenges and solutions; (ii)
interviews with key stakeholders to examine attitudes and barriers to
TasP; (iii) review of policies across Australian correctional jurisdictions to identify elements that potentially support or hinder TasP; and
(iv) mathematical modelling to inform potential epidemiological
impact and cost-effectiveness of TasP. This presentation analysed the
issues register as related to DAA therapy implementation as part of
TasP.

Results: Forty three issues were identified at four levels, including
statewide health system, justice health, custodial authority and
individual correctional centre. The key issues at each level include:
dosing strategies (centre); post-release linkage to care (health
system); education and awareness, workforce issues and prisoner
population mobility (multi-level); reinfection prevention ( justice
health); and custodial authority engagement. Implemented solutions
include multidimensional education campaigns targeting prisoners,
their families, and health and custodial staff to enhance acceptance.
TasP “champions” within health and custodial authorities were
engaged to advocate across the complex organizational structures.
Access to real time information on prisoner population characteristics
(e.g. movements between prisons) and operational information (e.g.
access constraints for security purposes) was granted by the custodial
authority to operationalize TasP. A custodial officer dedicated to the
program avoided excessive workload and facilitated movement of
prisoners to clinic facilities. Systems and workforce capacity to
support early testing on reception and early treatment initiation is
needed.
Conclusions: The custodial environment poses a myriad of multilevel challenges which impede establishment of a HCV TasP program.
Particular attention to both health and custodial workforce capacity,
and engagement with custodial advocates is needed.
FRI-194
DAA treatment scale-up in HIV/HCV co-infection: characterisinga
population at risk for reinfection
M. Martinello1, G.J. Dore1, R.I. Bopage2,3, R. Finlayson4, D. Baker5,
M. Bloch6, A. Wilcox1, E. Filep1, M. Hellard7, G,V. Matthews1. 1Kirby
Institute, UNSW Australia; 2The Albion Centre; 3School of Public Health
and Community Medicine, UNSW Australia; 4Taylor Square Private
Clinic; 5East Sydney Doctors; 6Holdsworth House, Sydney; 7Burnet
Institute, Melbourne, Australia
E-mail: mmartinello@kirby.unsw.edu.au
Background and Aims: Government-subsidised interferon-free DAA
therapy was made available to all Australians living with chronic HCV
in March 2016. Modelling suggests that marked reductions in HCV
incidence and prevalence could be achieved by targeted DAA
treatment scale-up in populations at high risk of transmission. The
aim of this analysis was to assess DAA treatment uptake and
contemporary behaviours associated with HCV transmission among
HIV/HCV co-infected individuals in Australia.
Methods: This analysis included all participants enrolled at 13 sites
( primary care, n = 11; tertiary centre, n = 2) in the Control and
Elimination of HCV from HIV-infected individuals within Australia
(CEASE-D) cohort study between July 2014 and August 2016. HCV
treatment pre and post enrolment was documented. Drug use,
including injection drug use (IDU; ever [lifetime], current [within 6
months]), sexual behaviour (men-who-have-sex-with-men [MSM]
only), HCV knowledge and perceived reinfection risk following
treatment (ten-point Likert scale; 0 = “impossible’, 10 = “highly
likely”) were included in the enrolment questionnaire.
Results: A total of 377 HIV/HCV antibody positive adults (male 96%;
mean age 49 years; cirrhosis 13%) were enrolled; 85% identified as
MSM. HCV RNA was detected in 80%. IDU ever and current was
reported by 79% and 37%, respectively, with MSM significantly more
likely than women or heterosexual men to report current IDU (40% vs
21%, p = 0.009). Among MSM, condom-less anal intercourse (CAI)
with casual male partners (CMP), group sex and amphetamine use,
both IDU and non-IDU, within the last 6 months were reported by
53%, 31%, 36% and 24%, respectively. Of MSM with CMP, 44% never
disclosed their HCV status, while 13% never disclosed their HIV status.
Only 73% knew HCV reinfection was possible. Most (71%) felt their
risk of reinfection would be low (score 0–3), with only 5% considering
themselves at high risk (score 8–10). MSM who identified themselves
as at moderate or high risk of reinfection were more likely to report
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CAI with CMP (75% vs 48%, p < 0.001) and amphetamine use (65% vs
40%, p < 0.001).
Preliminary data from the largest treatment centre (n = 123) showed
that of 100 individuals with detectable HCV RNA at enrolment, 78%
had commenced DAA therapy.
Conclusions: Ongoing drug use, high-risk sexual behaviours and lack
of disclosure may facilitate HCV transmission and reinfection,
impacting attempts to achieve HCV elimination in HIV-positive MSM.
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Background and Aims: Currently, on-treatment response and
outcome are determined by HCV RNA testing. A less expensive
alternative to verify viral replication is HCV core antigen (Ag). We
aimed to determine if Ag can be used for initial confirmation of
viremia, on-treatment monitoring and determination of sustained
virological response (SVR) in patients with chronic HCV infection
receiving DAA treatment.
Methods: To evaluate the role of Ag in confirming SVR, patients
treated with DAAs ± Peg-interferon (IFN)/RBV were included, for the
purpose of assessing Ag to determine relapse, patients treated with
any regimen (including Peg-IFN/RBV) were included. Serum HCV RNA
and Ag levels were assessed at baseline (BL), on-treatment (OT), end
of treatment (EOT) and week 12 and/or 24 of follow up (FU). HCV RNA
was considered gold standard.
Results: Of 181 patients included, 112 (62%) achieved SVR. Mean age
was 54 years and 115 (64%) patients were male. The majority of
patients was infected with genotype 1 (68%) and treated with
sofosbuvir-based regimens (58%). Median (IQR) HCV RNA level at BL
was 6.1 (5.8–6.5) log10 IU/mL and Ag level was 3.4 (2.9–3.8)
log10 fmol/L. At BL, 165 out of 167 (98.8%) viremic patients tested
positive for Ag. Of the two patients who tested Ag negative, one had a
low RNA level (2.67 log10 IU/mL), whereas in the other HCV RNA
level was high (6.38 log10 IU/mL). Baseline Ag and HCV RNA levels
were significantly correlated (r = 0.87, p < 0.001). At treatment week
4, Ag levels had declined in all patients compared to baseline and
were negative in 73%. Of those who relapsed, OT Ag was positive in
50%. Ag at EOT was positive (all grey zone reactive (3–10 fmol/L)) in 3
(2.7%) patients, all of whom achieved SVR. At week 12 FU, in 1 of 68
patients (1.5%) who relapsed according to HCV RNA testing (3.11
log10 IU/mL), Ag was not detected. This patient was therefore
misdiagnosed as having an SVR by Ag testing. However, overall
concordance between Ag and HCV RNA for determination of SVR was
high (97.3%).
Conclusions: Our data support an algorithm of testing HCV antibody
positive patients with Ag, reserving HCV RNA for those who are
antibody positive but Ag negative. Ag can be used to confirm
treatment adherence but as concordance to RNA at SVR 12 was
99.45% consider testing at SVR 24 to identify additional treatment
failures. EOT testing with either test was of little clinical benefit.
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Assuming current practice involves HCV RNA testing at BL, OT, EOT
and SVR, use of Ag could eliminate >75% of HCV RNA tests.
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Background and Aims: Underdiagnoses are a serious problem in the
field of chronic hepatitis C virus (HCV) infection, especially in remote
areas where resources for diagnostic testing are often absent. Chronic
HCV diagnosis requires presence of HCV antibodies (Ab) followed by a
second test to confirm active viremia by HCV RNA or HCV core
antigen (Ag). Testing require phlebotomy, an intact cold chain for
transfer to reference laboratories and confirmatory RNA testing.
Dried blood spot samples (DBS) avoid the need for a cold chain and
enables instant confirmatory testing of positive Ab results by serial
testing of multiple spots on the same card. We evaluated whether
DBS stored under various conditions can be used for diagnosis of HCV
infection.
Methods: Patients with chronic HCV infection were enrolled and had
their blood spotted on 5 protein saving paper cards that were
subsequently stored under 5 different storage conditions: −80°C,
+4°C, Room Temperature, +37°C and alternating hot and cold. A
matched serum sample stored at −80°C served as gold standard. Two
dried blood spots were tested for both detection and level of Ag and
Ab by ELISA and two spots were tested for RNA by quantitative realtime PCR. Diagnostic accuracy and correlation were assessed.
Results: Out of the 92 enrolled patients, the majority was male (65%)
and infected with genotype 1 (69%), with a mean age of 56 years. At
time of sampling, 55 patients were treatment-naive, 3 were on
treatment, 5 were sustained virological responders and 29 were nonresponders. All Ab tests were positive in all conditions. There was
high concordance between duplicate samples for Ag testing in all
conditions, ranging from 87/90 (95.4%) for alternating hot and cold, to
91/92 (98.9%) for storage at −80°C. Ag was not detectable on DBS in 7
viremic patients in any of the storage conditions, 4 had serum RNA
titres below 3 log IU/mL whereas the other 3 had serum RNA titres
between 4 and 5 log IU/mL. All 7 patients had detectable RNA on DBS.
RNA titres from DBS samples correlated with, but were lower than
those measured in serum.
Conclusions: DBS can be confidently used for diagnosis of chronic
HCV infection allowing for Ab and Ag testing on a single spot.
Samples that are Ab positive but Ag negative require a confirmatory
RNA test that can be performed on a second spot. Storage conditions
had no effect on Ab results and minimal effect on tests of viremia.
Sequential DBS testing could be a valuable alternative for diagnosis of
HCV, particularly in resource-limited settings.
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Background and Aims: Decreased systemic selenium represents a
risk factor for hepatocellular cancer development (1). Selenium
constitutes the catalytic center of antioxidative glutathione peroxidases (GPx). Among GPxs, selenoenzyme glutathione peroxidase 4
(GPx4) has a unique function to remove lipid peroxides, intermediate
products of oxidative lipid modifications. The proportion of selenium
available for GPx4 activity may depend on both, hierarchical ranking
of all GPxs competing for selenium and on genetic factors. In
particular, T/C polymorphism rs713041 in 3′- untranslated region of
GPx4 genes (Gpx4c718t) affects the response of GPx4 to selenium
supplementation in human (2).
We aimed to investigate the interaction between GPx4 polymorphism and selenium and their associations with hepatic function in
patients with liver disease.
Methods: Serum selenium concentration measured by ICP-MS and
rs713041 GPx4 genotyping by real-time PCR were determined in 314
(198 males/116 females) patients with chronic viral hepatitis virus
(HCV) infection. Correlations of selenium and GPx4 genotype with
liver fibrosis, albumin, bilirubin and ALBI-score (3) were studied.
Results: The distribution of GPx4 CC, CT and TT genotypes among
patients was 31%/49%/20% respectively. Serum selenium inversely
correlated with ALBI score indicating improved liver function in CC
and CT, but not TT genotype (r 2 = −0.223, p = 0.01, n = 252 vs. r2 = 0.01,
p = 0.89, n = 62). The contribution of albumin and bilirubin to the
positive association between liver function and selenium depended
on both, gender and GPx4 genotype: In males, selenium positively
correlated with albumin (r2 = 0.372, n = 154, CC + CT genotypes); in
females, higher selenium was associated with lower bilirubin,
particularly within CC genotype (r2 = −0.308, p = 0.049, n = 30).
Hepatic fibrosis was tendentially reduced in patients with CT and
TT as compared to CC genotype (mean fibrosis stage CC: 2.66 ± 0.94;
CT 2.46 ± 0.91; TT; 2.46 ± 0.78; Figure 1). Patients with fibrosis stage 4
had reduced selenium content ( p = 0.04).

Background and Aims: Direct acting antiviral (DAA) agents are
expected to reduce the rising tide of end stage liver disease. However,
most people are being treated at an advanced fibrosis stage, which
may not result in anticipated impact in the short term. Data on the
impact of sustained virologic response (SVR) from interferon based
treatments could inform the likely impact of DAAs on long term
outcomes. We evaluated the impact of SVR on long term risk of
hepatic decompensation among individuals treated for HCV in a large
population based cohort in Canada.
Methods: The BC Hepatitis Testers Cohort includes ∼1.5 million
individuals tested for HCV, HIV or diagnosed with HBV or active TB
between 1990 and 2013, linked with data on medical visits,
hospitalizations, cancers, prescription drugs and mortality. Patients
who were prescribed interferon based HCV treatments were followed
from the end of last treatment to occurrence of decompensated
cirrhosis (DC), death or December 31, 2012. We examined DC risk
among those who did and did not achieve SVR using cumulative
incidence function and multivariable competing risk regression
models.
Results: Of 7940 eligible individuals who initiated treatment, 4583
(58%) achieved SVR (DC = 70) and 3357 (42%) did not (DC = 368). Both
groups were followed for a median of 5.6 yr [IQR: 3.1–8.1]. The
cumulative incidence increase of DC was steeper in the no-SVR vs. the
SVR group (P < 0.001; Figure 1). Cumulative incidence was 0.98% and
6.55% at 5 years and 2.96% and 17.03% at 10 years in the SVR and noSVR groups, respectively. In the multivariable model, SVR was
associated with reduced DC risk (hazard ratio (HR) = 0.17, 95% CI:
0.14–0.23), while cirrhosis (HR = 2.81, 95% CI: 2.03–3.89), older age
(50–59 yr: HR = 2.54, 95% CI: 2.04–3.16; 60+ yr: HR = 3.32, 95% CI:
2.43–4.53 compared to ≤49 yr), diabetes (HR = 1.69, 95% CI: 1.32–
2.15), and presence of an Elixhauser comorbidity (HR = 1.42, 95% CI:
1.16–1.75) at the time of treatment were associated with higher DC
risk. In those with SVR, cirrhosis (HR = 2.97, 95% CI: 1.14–7.74), older
age (50–59 yr: HR = 4.04, 95% CI: 2.33–7.01); 60+ yr: HR = 6.10, 95%
CI: 2.91–12.76) compared to ≤49 yr), diabetes (HR = 1.85, 95% CI:
0.96–3.56) and being male (HR = 2.11, 95% CI: 1.17–3.82) were
associated with higher DC risk.

Conclusions: Selenium is associated with the better liver function in
HCV patients with CC and CT GPx4 genotype in a gender-dependent
manner. GPx4 genotype may interact with the efficiency of selenium
supplementation to improve liver albumin synthesis and bilirubin
metabolism.
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Conclusions: SVR substantially reduces but does not eliminate the
risk of hepatic decompensation, which is higher among males, those
with cirrhosis, diabetes and older age at treatment initiation. To
substantially reduce the burden of end stage liver disease early
treatment is warranted.
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Background and Aims: Georgian Government plans to eliminate
Hepatitis C by 2020. Accurate testing strategies are required to
confirm current infection for effective screening, disease control and
prevention strategy.
Methods: A total of 4,235 samples obtained from Blood Banks, Harm
Reduction Networks (HRN), Provider Clinics, Screening centers and
National Seroprevalence Survey (NSS) were tested with the
ARCHITECT HCV core antigen assay. Specimens with cAg concentration <3 fmol/L are considered nonreactive, those with >3 fmol/L –
reactive, but those >3 but <10 fmol/L are “greyzone” (GZ) and should
be re-tested in duplicate. Many of the samples obtained from the HRN
were of poor quality (lipeamic/fibrin/low volume). Due to limited
sample volume repeat testing of GZ samples was performed but not
in duplicate. 963 samples obtained from HRN and 331 from NSS, had
available HCV RNA results for comparison. Assuming an adult
population of 2,800,000 with an anti-HCV seroprevelance of 7.7%,
approximately 200,000 anti-HCV+ patients would need further
testing to confirm active infection. Assuming a cost difference for
HCV RNA and cAg, savings were calculated for the use of a reflex
algorithm for the confirmation of active infection involving cAg and
pooled HCV RNA compared to the use of HCV RNA alone.
Results: Overall concordance between both methods was 97.14%
(125/1294) with 2.01% discordance (26/1294) and 0.77% GZ unconfirmed/indeterminate cAg positive/negative (10/1294). Of the 24 RNA
+ve/cAg −ve samples 16 had viral loads <1,500 IU/ml (of these 6
were <30 IU/mL), 2 had a viral load >4,000 IU/mL and 6 were RNA
qualitatively positive. Of the 10 samples which gave a cAg GZ result 3
were HCV RNA −ve and 7 were from HCV RNA +ve samples. Of the 7
HCV RNA +ve samples 4 had the viral load <1,000 IU/mL while 2 had
approximately 30,000 IU/mL and 1 was RNA qualitatively positive.
The two samples which were cAg +ve/RNA −ve were low reactive
<15 fmol/L. Estimated cost savings using a reflex algorithm for the
confirmation of active infection involving cAg test with sensitivity of
97% and HCV RNA are significant compared to the use of HCV RNA
alone.
Conclusions: In this real world study cAg accurately identified >97%
of patients with active viremia and 100% accuracy can be achieved by
reflexing all anti-HCV +ve/cAg −ve samples for pooled HCV RNA
testing with substantial cost savings. HCV Core Antigen test can be
used as an alternative to HCV RNA testing in a national HCV
elimination program.
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Background and Aims: Knowing magnitude and trends in hepatitis
C-related mortality is important to monitor the burden of the disease
and to develop effective interventions. In the United States of
America, hepatitis C-related mortality is continuously increasing
over time. No comparable data exist for Switzerland, even though a
modelling study predicted a similar increase.
Methods: We analysed time trends (1.1.1995–31.12.2014) in hepatitis
C specific mortality rates in the general Swiss population using the
official cause of death statistics of the Swiss Federal Statistical Office.
We compared hepatitis C-related mortality to HIV- and hepatitis Brelated mortality. To determine the potential underreporting in
hepatitis C-related mortality, we probabilistically linked the Swiss
Federal Statistical Office data to patients who died in the Swiss
Hepatitis C Cohort Study. Linkage was based on date of birth, date of
death, sex and nationality. All patients registered into the cohort
(from 18.9.2000 to 31.12.2014) were included.
Results: Cause of death statistics from the Swiss Federal Statistical
Office showed that hepatitis C-related mortality more than doubled
between 1995 and 2003, but has since stabilized at about 2.5/100,000
person-years. Since 2000, hepatitis C-related mortality in
Switzerland has been higher than HIV-related mortality and was
about five-fold higher in 2014 (2.5 vs. 0.5/100,000 person-years).
Hepatitis B-related mortality remained constantly low at about 0.5/
100,000 person-years.
Among 421/4,556 deceased Swiss Hepatitis C Cohort Study patients,
363 (86.2%) could be linked to the death registry. According to the
Swiss Hepatitis C Cohort Study, 133 deaths were defined as hepatitis
C-related. For 45% patients (n = 60/133), hepatitis C was not
mentioned on the Swiss Federal Statistical Office death certificate,
showing that underreporting of hepatitis C-related mortality was
substantial.

Conclusions: Since 2003 hepatitis C-related mortality remained
constant, possibly due to the high uptake and effectiveness of the
new drugs, improvements in care or since mortality will only increase
in the future. However, hepatitis C-related mortality was about 5
times higher than HIV- and hepatitis B-related mortality in recent
years and underreporting was substantial.
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Background and Aims: Hepatitis C virus (HCV) infection is a systemic
disease which is associated with both hepatic and extrahepatic
manifestations (EHM). The disease burden associated with the
hepatic manifestation of Hepatitis C virus (HCV) infection has been
documented for Europe; however, the economic burden of HCV
related EHM in Europe remains unknown. The objective of this study
was to estimate the annual direct medical costs associated with HCV
related EHM in Germany (GER) and France (FRA).
Methods: A previously validated economic model was used to
estimate the annual direct medical cost associated with EHM of HCV.
Prevalence of nine EHM [type 2 mixed cryoglobulinemia vasculitis,
chronic kidney disease, type 2 diabetes mellitus (DM), lymphoma,
lichen planus, Sjogren’s syndrome, porphyria cutanea tarda, rheumatoid‐like arthritis, and depression] were obtained from a recent
systematic review and meta‐analysis. Per‐patient‐per‐year (PPPY)
inpatient, outpatient and medication costs to treat each of these EHM
in GER and FRA were obtained from the literature, national databases,
or expert opinion if unavailable otherwise. Prescription drug costs
were taken from national fee schedules. All costs were adjusted to
2016 euros (€). The overall national direct medical costs associated
with EHM of HCV were calculated by multiplying the total PPPY costs
of each EHM by the respective prevalence rates, and then by the size
of the HCV‐ infected population in each country. Sensitivity analysis
was performed considering the 95% confidence intervals reported
the meta‐analysis.
Results: The burden of EHM in each country was assessed separately.
242,046 and 192,700 individuals were estimated to be infected with
HCV in GER and FRA, respectively. The mean average PPPY cost of
EHM was €1,247 in GER and €1,329 in FRA. The total annual direct
medical cost associated with the care of patients with EHM of HCV
was estimated to be €301.9 million (mn) in GER and €256.1 mn in FRA.
The sensitivity analyses suggested a range of €201.4 to €430.2 mn and
€177.2 to €348.2 mn in total cost associated with the EHM of HCV in
GER and FRA, respectively.
Conclusions: The annual economic burden of extrahepatic manifestations is projected to be substantial, and significantly adds to the
overall burden of HCV infection.

Results: Males and females had similar in age (54 ± 11 vs 54 ± 12, p =
0.23) but males were more likely to have a history of tobacco (65% vs
51%) and alcohol (34% vs 27%) use ( p < 0.0001), as well as cirrhosis
(44% vs 35%), decompensation (31% vs 24%) and HCC (11% vs 5%) at
presentation than females ( p = 0.001); however antiviral treatment
rates (33% vs 33%)(p = 0.89) and SVR (37% vs 38%) were similar ( p =
0.41). Within Asians, males were more likely to be likely to be younger
(59 ± 13 vs 61 ± 15) ( p = 0.04), have a history of tobacco (48% vs 13%)
and alcohol (24% vs 8%)use( p < 0.0001), have cirrhosis (47% vs 41%)
( p = 0.09), decompensation (36% vs 30%)( p = 0.06), and HCC (26% vs
15%) at presentation(p < 0.0001); however, antiviral treatment (52%
vs 51%) rates and SVR (46% vs 48%) remained similar ( p = 0.82).
Among Non-Asians, males were more likely to be older (58 ± 10 vs
53 ± 12, p = 0.004), have a history of tobacco use (67% vs 56%, p <
0.0001), less likely to have a history of alcohol use (30% vs 35%, p =
0.01), and more likely to have cirrhosis (44% vs 35%), decompensation
(31% vs 24%), and HCC (9% vs 4%) than females at presentation ( p <
0.0001 for all). In contrast, antiviral treatment (32% vs 33%) rates and
SVR (36% vs 37%) were similar ( p = 0.51). Within Asians, males had a
lower 5 (32% vs 34%) and 10 (46% vs 48%) year incidence of cirrhosis, 5
(13% vs 10%) and 10 (24% vs 22%) year incidence of HCC, and 5 (28% vs
24%) and 10 (39% vs 38%) year incidence of decompensation although
the results were not statistically significant. Males overall had higher
5 (19% vs 15%, p = 0.01) and 10 (44% vs 40%, p = 0.004) year incidence
of hepatic decompensation than females. Males overall also had
statistically significantly higher rates of progression to cirrhosis and
HCC with similar trend seen between Non-Asian males and females
(Figure 1).

Conclusions: Males were more likely than females to develop liver
complications related to HCV infection in both Asian and Non-Asian
patients. Patients of both ethnic groups should be especially
monitored and treated to prevent long-term complications.

FRI-202
Gender differences in liver disease progression by ethnicity in
patients with chronic hepatitis C virus (HCV) mono-infection
P. Nguyen1, A.K. Le1, J. Hoang1, L.A. Yasukawa2, S.C. Weber2,
M. Stefanick3, G. Garcia1, M. Nguyen1. 1Division of Gastroenterology and
Hepatology, Stanford University Medical Center; 2Clinical Center for
Informatics, Stanford University School of Medicine, Palo Alto; 3Stanford
Center for Prevention Research, Stanford University School of Medicine,
Stanford, United States
E-mail: mindiehn@stanford.edu

FRI-203
Epidemiology and treatment of hepatitis C virus infection in
China in 2013–2015: a hospital-based population study
Z.-W. Chen1, B. Liu1, Z. Li1, H. Li1, H. Ren1, P. Hu1. 1Institute for Viral
Hepatitis, Second Affiliated Hospital of Chongqing Medical University,
Chongqing, China
E-mail: hp_cq@163.com

Background and Aims: Studies of gender differences in HCV
infection are limited. Our aim is to characterize gender differences
in HCV infection in an ethnically diverse United States patient cohort.
Methods: Consecutive HCV patients were identified via ICD 9 query
with data obtained by individual chart review. The study included
9,142 patients: 3,551 female (387 Asian, 3,164 Non-Asian) and 5,591
male (487 Asian, 5,104 Non-Asian).

Background and Aims: Recently, the WHO adopted the first-ever
global hepatitis strategy with a goal to eliminate viral hepatitis as a
public health threat by 2030. However, in China, the epidemiology
and treatment of hepatitis C virus (HCV) infection in a hospital-based
population is still unclear.
Methods: We retrospectively analysed electronic medical records
data of patients who had HCV-antibody (HCV-Ab) in our hospital
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between 2013 and 2015. The positivity of HCV-Ab and HCV-RNA and
treatment of HCV-RNA positive patients were evaluated.
Results: A total 112,576 individuals were enrolled for this analysis.
The overall positive rate of HCV-Ab was 1.44% (1,616/112,576), which
was higher in male than female (1.96% vs. 1.06%, p < 0.01). The HCVAb prevalence was mainly presented in 35–44 age group (3.24%, 591/
18,254). The prevalence of HCV-Ab in patients from department of
non-infectious diseases was 0.64% (634/99,061). Moreover, of the
1,616 HCV-Ab positive patients, 1,278 (79.08%) had HCV-RNA testing
and 951 (74.41%) of them were HCV-RNA positive. It is note worthy
tha tonly 45.64% (434/951) of HCV-RNA positive patients received
standard Peg-interferon plus ribavirin (P/R) treatment. But 73.51%
(272/370) of patients were cured.
Conclusions: This study reveals that HCV-Ab prevalence is low but
higher than the national average prevalence in 2006. And the cure
rate of P/R treatment was high in China. However, more than a half of
patients were still untreated. Hence, more efforts need to afford by
the government to make policy for HCV treatment and prevention
scientifically, so that we can achieve the magnificent goal proposed
by the WHO earlier.
FRI-204
TM6SF2, MBOAT7 and PNPLA3 genotypes in patients with
untreated HCV chronic hepatitis and alcohol intake
E. Degasperi1, A. Aghemo1, E. Galmozzi1, R. D’Ambrosio1, S. De Nicola1,
M. Colombo2, P. Lampertico1. 1Division of Gastroenterology and
Hepatology, Fondazione IRCCS CA” Granda Ospedale Maggiore
Policlinico, Università degli Studi di Milano, Milan; 2Center for
Translational Hepatology Research, IRCCS Humanitas Hospital and
University, Rozzano, Italy
E-mail: pietro.lampertico@unimi.it
Background and Aims: Alcohol intake determines faster HCVrelated liver disease progression. Recently, TM6SF2 rs58542926 and
MBOAT7 rs641738 T alleles and PNPLA3 rs738409 G allele have been
associated with development of alcoholic cirrhosis. We investigated
the association between TM6SF2, MBOAT7 and PNPLA3 variants and
presence of cirrhosis in HCV patients, according to alcohol intake
levels.
Methods: This is a cross-sectional analysis of consecutive untreated
HCV patients attending a single hepatology center between
September 2015 and January 2016. Patients consenting to genetic
analysis were genotyped for TM6SF2, MBOAT7 and PNPLA3 polymorphisms. Alcohol intake was assessed through the Lifetime
Drinking History questionnaire and categorized into absent, <28
drinks/week, >28 drinks/week. Cirrhosis was defined by a METAVIR
F4 liver biopsy or a transient elastography >12.5 kPa.
Results: 300 HCV (64% genotype 1) patients were included, median
HCV infection duration was 276 months (range 12–732) and 46% of
patients had cirrhosis. 77 patients (26%) were totally abstainers while
223 patients (74%) had history of alcohol intake. Median alcohol
intake duration was 23 years and alcohol consumption was <28
drinks/week in 173 patients (78%), >28 drinks in 50 patients (22%).
Cirrhosis was associated with alcohol intake, 70/173 (40%) patients
drinking <28 drinks/week vs 31/50 (62%) >28 drinks ( p = 0.02). 28
(9%), 205 (68%) and 135 (45%) patients carried the TM6SF2, MBOAT7 T
allele and PNPLA3 G allele, respectively. By analyzing each SNP
individually, neither TM6SF2, MBOAT7 nor PNPLA3 were associated
with cirrhosis, even when stratifying patients according to alcohol
intake. Alcohol intake >28 drinks/week and male sex were associated
with cirrhosis at univariate analysis [Cirrhosis vs non cirrhosis: 31
(22%) vs. 19 (12%) ( p = 0.01) and 81 (59%) vs. 76 (49%) ( p = 0.04),
respectively]. At multivariate analysis, alcohol intake >28 drinks/
week [OR 1.91, 95% CI 1.01–3.67, p = 0.05] and carriage of combined
MBOAT7 T plus PNPLA3 G alleles [OR 1.76, 95% CI 1.08–2.89, p = 0.03]
were significant.
Conclusions: TM6SF2, MBOAT7 and PNPLA3 genotypes are individually not associated with cirrhosis in HCV patients with alcohol intake.
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However, combined mutations in the MBOAT7 and PNPLA3 gene
identify a subset of patients with higher rates of cirrhosis independently from alcohol intake.
FRI-205
Pooled resistance analysis in HCV genotype 1–6-infected patients
treated with glecaprevir/pibrentasvir in phase 2 and 3 clinical
trials
P. Krishnan1, G. Schnell1, R. Tripathi1, T. Ng1, T. Reisch1, J. Beyer1,
T. Dekhtyar1, M. Irvin1, W. Xie1, L. Larsen1, F. Mensa1, T. Pilot-Matias1,
C. Collins1. 1Abbvie Inc., North Chicago, United States
E-mail: preethi.krishnan@abbvie.com
Background and Aims: HCV genotype (GT) 1–6 infected patients
with or without compensated cirrhosis (n = 2258) who were
treatment naïve (TN) or experienced to pegIFN, RBV and/or
sofosbuvir (TE) were treated with glecaprevir (GLE, NS3/4A protease
inhibitor, identified by AbbVie and Enanta) and pibrentasvir (PIB,
NS5A inhibitor) for 8, 12 or 16 weeks in studies SURVEYOR 1, 2,
ENDURANCE 1, 2, 3, 4, and EXPEDITION 1, 4. Twenty two patients (out
of 2258) (2 GT1-, 2 GT2-, and 18 GT3-infected) experienced virologic
failure (VF).
Methods: Next generation sequencing was conducted using Illumina
MiSeq on all available baseline (BL) and VF samples. The prevalence
and impact on SVR12 rates of BL polymorphisms at amino acid
positions 155, 156, 168 in NS3, and 24, 28, 30, 31, 58, 92, 93 in NS5A
were determined at 2% and 15% detection thresholds. Analyses were
grouped by HCV subtype, treatment duration, prior treatment
experience and cirrhosis status, and are shown at 15% detection
threshold. Treatment-emergent substitutions were analyzed at the
time of failure for the 22 patients experiencing VF.
Results: BL polymorphisms in NS3 were detected in 2.1% (8/384),
0.2% (1/461), 0.8% (3/398), 1.6% (10/613), 1.2% (2/164), 41.9% (13/31),
and 2.9% (1/34) of patients with GT1a, 1b, 2, 3, 4, 5, and 6 infection,
respectively. BL polymorphisms in NS5A were detected in 20.5% (78/
380), 31.9% (147/461), 79.8% (331/415), 22.1% (136/615), 49.7% (80/
161), 12.9% (4/31), and 54.1% (20/37) of patients with GT1a, 1b, 2, 3, 4,
5, and 6 infection, respectively. BL polymorphisms did not have an
impact on SVR12 rates for GT1-, 2-, 4-, 5-, or 6-infected patients.
Among GT3-infected patients, the SVR12 rates in the presence of BL
polymorphisms in NS5A were 92.7% (51/55), 96.7% (58/60), 54.5% (6/
11), and 88.9% (8/9), as compared to 98.4% (124/126), 99.2% (252/
254), 100% (38/38), and 95.0% (57/60) in subjects without polymorphisms in NS5A in 8-week TN, 12-week-TN, 12-week TE, and 16
week TE patients, respectively. The impact of specific NS5A BL
polymorphisms on treatment outcome will be presented. In patients
experiencing VF, treatment-emergent substitutions were detected in
54.5% (12/22) and 81.8% (18/22) in NS3 and NS5A, respectively.
Conclusions: In a pooled analysis of patients receiving GLE/PIB, the
VF rate was very low (1.0%) irrespective of treatment duration, prior
treatment experience or cirrhossis status. BL polymorphisms had no
overall impact on treatment outcome.

Viral hepatitis: Hepatitis C – Clinical (therapy)
FRI-206
A novel single daily fixed dose combination of sofosbuvir
400 mg + ribavirin1000 mg + EGCG 400 mg is superior to the
standard of care as an anti-viral and safer causing less hemolysis
in patients with chronic hepatitis C
G. Shiha1, R. Soliman1, A. Mousa2, S. Mousa2. 1Internal Medicine,
Egyptian Liver Research Institute and Hospital, Mansoura, Egypt;
2
Virothera Pharmaceuticals, NY, United States
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Background and Aims: Chronic Hepatitis C, the leading cause of liver
disease, infects more than 185 million people worldwide. Ideally,
inhibitors should target different steps of the HCV infectious cycle,
entry, replication, and assembly/secretionandbe efficient against all
HCV genotypes. Therefore, the development of novel, bettertolerated, and more-effective anti-HCV agents is urgently needed.
The novel patented EHCV (Catvira) formulation composed of
Sofosbuvir 400 mg/Ribavirin 1000 mg/Epigallocatechin Gallate
400 mg (EGCG) was developed. Catvira formulation incorporated
EGCG for its anti-hemolytic and effective inhibitory activity against
viral entry into human host cells. We evaluated the efficacy and safety
ofa single daily fixed dose EHCV (Catvira) in comparison to the
standard of care(Sofosbuvir 400 mg + Ribavirin 1000 mg)multiple
tablets per day in CHC genotype 4 patients.
Methods: Randomized open-label study was carried out on
treatment-naïveandtreatment-experienced patientswith genotype
4 HCV infection (No. = 80) were randomly assigned to receive a
single daily fixed dose EHCV (40 patients) or the standard of care
Sofosbuvir + Ribavirin (40 patients) daily for 12 or 24 weeks. The trial
has been registered at clinicaltrials.gov on June 19, 2015 at https://
clinicaltrials.gov/ct2/show/NCT02483156?term=ehcv&rank=1
Results: SVR 12 and SVR 24 for EHCV (Catvira) showed no statistical
significant difference when compared to the standard of care (P < 0.1
& P < 0.2 respectively). Also EHCV (Catvira) demonstrated a much
faster rate of viral load decline (P < 0.01) which could be due to
effective viral entry inhibition into human host cells by EGCG.
Moreover EHCV (Catvira) did not affect RBCs count or Hemoglobin
levels as compared to the standard of care that resulted in a
significant decline (P < 0.05) in both parameters after 24 weeks of
treatment. This could be attributed to the anti-hemolytic effect of
EGCG.
Conclusions: Catvira, administered daily for 12 or 24 weeks, is safe
and effective in both naïve and treatment experienced patients with
genotype 4 HCV. Catvira’s anti-viral-entry mechanism may also play a
role in enhancing effeciay over the standard of care. In addition to
potentially ehanced efficacy, Catvira’s anti-hemolytic activity may
improve the safety and tolerability of the therapy. Being a single daily
dose of Catvira is another advantage leading to better compliance.
FRI-207
Active versus passive follow-up examination of patients with
chronic hepatitis C during Sofosbuvir/Ledipasvir treatment
G. Jargalsaikhan1, B. Dashtseren1,2, B. Dendev1,2, M. Enkhbat1,
P. Bat-Ulzii1, D. Boldbaatar1, Z. Genden1, D. Yagaanbuyant2,
A. Dagvadorj2, A. Bungert2, N. Dashdorj2, N. Dashdorj1,2. 1Liver Center;
2
Onom Foundation, Ulaanbaatar, Mongolia
E-mail: ganbolor.j@gmail.com
Background and Aims: In Mongolia, Sofosbuvir/Ledipasvir (SOF/
LED) was officially approved for the treatment of people with HCV
chronic infection in April of 2015 and branded and generic versions
were made available in January and May of 2016, respectively. As of
September 2016, 4,681 patients had received SOF/LED treatment.
However, some these patients did not undergo regular follow-up
examinations during the treatment because of cost and other
concerns. In this study, we aim to assess differences in sustained
viral response (SVR) between the active and passive follow-up
groups.
Methods: We selected a total of non-cirrhotic 80 patients (aged 54.7
± 12.03, 51 female, 29 male) who received SOF/LED combination.
Inclusion criteria of this study was an APRI score of less than 2.0 or a
FIB-4 score of less than 3.25. This group of 80 patients was divided
into 2 groups, namely active and passive follow-up. In the active
follow-up group, we determined clinical and biochemical parameters
and HCV-RNA prior to the start of the treatment, at the 4th week and
the 12th week of treatment. In the passive follow-up group, we
determined clinical and biochemical parameters and HCV-RNA only
at the beginning of the treatment. In both the active and passive

follow-up groups, we determined SVR for all patients 12 weeks after
the end of the treatment (EOT).
Results: All patients (100%) achieved SVR at 12 weeks after the EOT.
Virological and functional outcomes of the patients are shown in
Table 1. AST and ALT levels, and APRI and FIB-4 scores decreased
significantly during treatment ( p < 0.001) in the active follow-up
group.

Conclusions: Antiviral treatment with SOF/LED enabled elimination
of HCV in patients without cirrhosis. Successful treatment was
associated with significant improvement of the enzymatic liver
function. There was no difference of SVR rate between the active
versus passive follow-up groups. Relinquishing active follow-up
during treatment may be an option for patients without cirrhosis.
This can increase access to HCV cure in a country like Mongolia,
where costs for diagnostics are at a similar level as treatment.
FRI-208
Rapid liver fibrosis regression after sustained virological response
in HCV patients treated with direct acting antivirals
G.M. Lledó Ibáñez1, A. Arias1, L.M. Benítez-Gutiérrez1, M.J. Cítores2 on
behalf of Health Research Institute, I. Carrasco2 on behalf of Health
Research Institute, V. Cuervas-Mons1, C. De Mendoza2 on behalf of
Health Research Institute. 1Internal Medicine; 2Health Research
Institute, Hospital Puerta de Hierro, Madrid, Spain
E-mail: gemma.lleiba@gmail.com
Background and Aims: Treatment with Direct Antiviral Drugs (DAA)
results in HCV eradication in more than 90% of treated individuals.
HCV clearance had been associated with improved liver function and
hepatic fibrosis using interferon-based regimens. Herein, we report
outcomes in hepatic fibrosis following SVR12 using DAA therapy.
Methods: All HCV-infected patients treated with DAA at a reference
clinic in Madrid were examined. Transient elastometry (FibroScan)
was performed at baseline and after 12 weeks of completion of
therapy, at the time of assessing sustained virological response
(SVR12). Liver fibrosis regression was defined as a shift from
advanced fibrosis (Metavir F3-F4 {>9.5 KPa}) to null-mild fibrosis
(F0-F2) and/or reduction >2 KPa from any baseline value. As
reference, APRI and FIB-4 scores were similarly calculated at these
time points.
Results: A total of 175 patients were treated with DAA and achieved
SVR12. Overall, 97 (55.7%) were naïve for HCV therapy, 29% were liver
transplant recipients and 36% were coinfected with HIV.
At baseline 61.3% had significant liver fibrosis (F3-F4) with a median
FibroScan of 17.9 KPa. In this group, FIB4 and APRI scores were 4.8 and
1.8; respectively.
At the time of SVR12, a mean reduction of 3.7 KPa ( p = 0,001) was
found, along with a drop to FIB4 1.5 ( p = 0.029) and APRI 0.99 ( p =
0.012). Greater improvements were seen in patients with significant
liver fibrosis at baseline (F3-F4), with a mean drop of 5.6 KPa
(FibroScan), to 2.1 (FIB4) and to 1.4 (APRI) ( p < 0.01 in all cases).
Globally, ≥1 grade in Metavir score was noticed in 36.4% of
individuals.
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No relationship was found between significant improvements in liver
fibrosis and IL28B-CC, baseline serum HCV-RNA, OLT, HIV coinfection,
HCV genotype, DAA treatment modality and ribavirin use.
Conclusions: Most patients with SVR12 using DAA therapy experience a rapid and significant reduction in liver fibrosis, as assessed
using elastometry, FIB4 and/or APRI. A benefit on morbidity and
mortality should be expected over time in this population.
FRI-209
Platelets represent an independent predictor of sustained
virological response (SVR) in patients with advanced chronic
hepatitis C (CHC) treated with current direct acting antiviral(s)
(DAA). HERACLIS: Hellenic multicenter real-life cohort study
G. Papatheodoridis1, A. Kapatais2, E. Sinakos3, I. Elefsiniotis4,
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V. Sevastianos10, C. Triantos11, E. Cholongitas3, M.-V. Papageorgiou1,
A. Kourikou12, T. Karaoulani 2, E. Evangelidou4, A. Koukoufiki3,
D. Karagiannakis1, N. Gatselis6, M. Tampaki5, G. Ntetskas7, C. Tsolias11,
T. Voulgaris13, P. Ioannidou1, E. Akriviadis3, S. Manolakopoulos1,5.
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Background and Aims: DAA have been increasingly used over the
last years, since they were shown to be very effective and safe in
several phase III trials. However, their efficacy may be lower in
patients ( pts) with advanced liver disease treated in routine clinical
practice. In the HERACLIS ongoing multicenter cohort study involving
most of the Greek tertiary liver centers, we assessed the rates and
predictors of SVR in CHC pts treated with currently recommended
DAA regimens.
Methods: We included all CHC pts who have been treated with DAA
regimens recommended by EASL in early 2016. All pts fulfilled the
national criteria for treatment reimbursement with DAA [F3
experienced, F4, decompensated cirrhosis (Ci), liver transplantation,
severe extrahepatic manifestation]. Efficacy was estimated by SVR12.
Results: In total, 604 pts (males: 58%, age: 57 ± 11 years, BMI: 26 ±
4 Kg/m2) were included (GT1a: 11%, GT1b: 35%, GT2: 5%, GT3: 24%,
GT4: 24%, GT5: 1%). The severity of liver disease was F0-F2 in 5%, F3 in
21%, F4 in 64% and decompensated Ci in 10% of pts. Most pts (67%)
were treatment-experienced [( peg)IFNa ± RBV: 72%, peg-IFNa +
RBV + BOC/TPV 15%, SOF based regimens 13%]. SOF + SMV ± RBV,
SOF + DCV ± RBV, SOF/LDV ± RBV or 3D ± RBV were given in GT1, SOF +
RBV ± pegIFNa or SOF + DCV ± RBV in GT2/3, SOF + RBV ± pegIFNa,
SOF + SMV ± RBV, SOF + DCV ± RBV, SOF/LDV ± RBV or 2D + RBV in GT4
and SOF(/LDV) + RBV in GT5 pts. At the time of analysis, SVR12 data
were available for 500 (83%) pts. SVR was achieved in 440 (88%) pts
and was lower in GT3 (90/119 or 76%) than non-GT3 cases (350/381 or
92%, p < 0.001), in those with decompensated cirrhosis (40/53 or 76%)
than with F4 (278/317 or 88%) or F0–3 fibrosis (122/130 or 94%)
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( p = 0.002) and in patients with platelets (PLT) ≤100 (93/121 or 77%)
than >100 × 103/mm3 (347/379 or 92%, p < 0.001). Logistic regression
analysis showed that lower SVR rate was independently associated
with GT3 (OR: 0.37, 95%CI: 0.17–0.62; p = 0.014) and PLT ≤ 100 × 103
(OR: 0.51, 95%CI: 0.27–0.98; p = 0.043), but not with DAA regimen or
therapy duration. Similar findings were observed only in F4 pts, while
SVR rates were similar in F4 pts with PLT ≤ 100 × 103 (57/73 or 78%)
and pts with decompensated cirrhosis (40/53 or 76%, p = 0.897).
Conclusions: In our real-world cohort including mostly treatment
experienced CHC pts with advanced liver disease, the efficacy of
currently recommended DAA regimens is decreasing in pts with GT3
and/or PLT ≤ 100 × 103/mm3. F4 pts with PLT ≤ 100 × 103/mm3 show
similarly low SVR rates with those in pts with decompensated
cirrhosis.
FRI-210
An outbreak of acute hepatitis C GT1b in onco-hematological
patients. Treatment with Sofosbuvir + Ledipasvir and
concomitant chemotherapy
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Background and Aims: A short course of antiviral agents has been
proven active in acute hepatitis C (AHC) in immunocompetent
patients. We report treatment of AHC in patients with oncohematological disease (OHD).
Methods: Between January and February 2016, 6 patients with
hematological malignances developed marked ALT elevation. AHC
was diagnosed by the appearance of serum HCV RNA. All patients
received SOF + LDV at standard dose for 8 weeks. Sanger sequencing
and phylogenetic analysis of the HCV core/NS3/NS5A/NS5B were
performed in 5 patients.
Results: All patients (3 males; age 25–57 years) were diagnosed with
AHC genotype 1b. OHD were: Peripheral T cell lymphoma; T-cell
lymphoblastic lymphoma; Follicular lymphoma; Primary mediastinal diffuse large B cell lymphoma(2); multiple plasmoblastic
myeloma; 3 patients had accomplished the chemotherapeutic
cycles 4–8 weeks before, 3 patients were on active treatment, that
was stopped. Laboratory values were (range): ALT 183–1128 IU/L;
GGT 68–1089 IU/L; Total Bilirubin 1.1–11.4 mg/dL; HCV-RNA 2 × 105–
6 × 107 IU/mL; anti-HCV negative. SOF + LDV was started at standard
dose. At week 1 ALT values ranged 45–190 IU/L and HCV-RNA was
undetectable in 1/6 patients. At week 4, 3 patients were viremic and
at week 6 presented HCV-RNA below the limit of detection; in these
patients antiviral therapy was extended to 12 weeks. At the end of
therapy HCV was undetectable in all patients; at week 4 post-therapy
HCV-RNA was undetectable in all; one patient died at week 6 post
therapy due to progression of the onco-hematological disease; 5
patients had HCV-RNA undetectable at week 12 post therapy. Three
patients re-started chemotherapy* between week 2 and 6 of antiviral
treatment. Two additional patients died after week 12 post therapy
due to hematological disease. None of the patients developed antiHCV antibodies. Phylogenetic analysis performed in individual genes
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(Core, NS3, NS5A and NS5B) and in partial full-genome showed a
cluster in 4/5 patients, suggesting a unique origin of infection. All 4
clustered patients exhibited S122R-NS3 and V321I-NS5B resistance
associate substitutions (RASs). In NS5A, 1/4 patient showed Y93H;
this patient received longer duration of anti-HCV treatment.
*HyperCVAD:
Doxorubicin,
cyclophosphamide,
vincristine,
dexamethasone
BBV: Brentuximab, bendamustine
PAD: Protocol F12 BBV
Conclusions: SOF + LDV was highly effective in immunocompromised patients with AHC. In addition, concomitant chemotherapy was
feasible.
FRI-211
Direct Acting Antivirals in patients with HCV-associated mixed
cryoglobulinemia: real life safety and efficacy
G. Rizzardini1, M. Schiavini1, F. Niero1, C. Magni1, S. Landonio1,
E. Iemoli1,1, M. Bolis1, M. Colaneri1, G. Gubertini1. 11st Department of
Infectious Diseases, ASST-FBF-SACCO, Milan, Italy
E-mail: giuliano.rizzardini@asst-fbf-sacco.it
Background and Aims: Mixed cryoglobulinemia (MC) is the most
frequent extrahepatic manifestation of hepatitis C virus (HCV)
infection manifesting as systemic vasculitis. The first-line therapeutic
option in mixed cryoglobulinemia is the HCV eradication. Until 2015
antiviral therapy with pegylated-interferon plus ribavirin represented the standard of care. Direct acting antivirals (DAAs) significantly modified the healing of HCV infection but the data of
effectiveness of this therapy on cryoglobulinemia are few.
Methods: We studied 50 HCV associated-MC patients, followed at 1^
Infectious Diseases of L. Sacco Hospital, Milan, who underwent DAAs
tailored according to the latest guidelines.
Results: Of these 50 pts, 16 were male (32%); mean age at the start of
treatment was 63.8 years (CI 95% 60.2–67.3). 13 pts (26%) showed a
diagnosis of cirrhosis. Only 2 pts were HIV co-infected. All patients
achieved sustained virological response at week 12^ post treatment
(SVR) Genotype HCV was distributed as follows: 6% 1a, 44% 1b, 26% 2,
10% 3, 14% 4. 64% of the patients at the start of treatment experienced
symptoms related to cryoglobulinemia. The most frequent clinical
manifestations were purpura, Raynaud’s phenomen, arthralgia,
urticaria, peripheral neuropatia and renal failure. In 40/50 pts (80%)
cryoglobulins disappeared during the treatment and remained
persistently negative post treatment. In 10/50 pts cryoglobulins
persisted. Analysis of risk factors of cryoglobulinemia persistence
doesn’t showed differences statistically significant as regards the sex,
age, HCV-RNA at baseline, cirrhosis diagnosis, genotype, HIV coinfection. No disappearance of cryoglobulinemia during and post
treatment was significantly associated with a cryocrit value at
baseline >2 (RR 3.57 CI 95% 1.09–11.7; p = 0.03). Only one patient
was hospitalized during week 4^ of treatment for a severe central
nervous involvement characterized by dysarthria and dysphagia
likely due to immune reaction cryoglobulinemia related. The
symptoms improved in a few months after the disappearance of
cryoglobulinemia.
Conclusions: Direct acting antivirals are highly effective and safe for
HCV-associated MC patients. In our population overall 80% of patients
showed a negativity of cryoglobulinemia testing. However, several
study are needed to evaluate the opportunity of combined therapy
(antivirals and anti-CD20 monoclonal antibody) in HCV-associated
patients with high cryocrit values.
FRI-212
DAA-based treatment in HCV and HIV/HCV co-infected patients in
real world: data from a large single-centre experience
G. Bruno1, A. Saracino1, C. Fabrizio1, R. Dell’Acqua1, E. Milano1,
M. Milella1, N. Ladisa1, L. Monno1, G. Angarano1 and Clinic of
Infectious Diseases, University of Bari. 1Clinic of Infectious Diseases,
University of Bari, Bari, Italy
E-mail: giusbruno85@gmail.com

Background and Aims: DAA treatment has been associated with
high rates of sustained virological response (SVR) and a good safety
profile both in HCV + and HIV/HCV+ individuals in clinical trials. We
aimed to assess the efficacy and safety of DAAs in HIV/HCV+
compared to HCV+ patients in a large real-life single-centre
experience.
Methods: All HCV+ infected patients, with or without HIV infection,
who received DAA-based anti-HCV therapy from February 2015 until
September 2016 in our Clinic, were enrolled. Clinical, virological and
biochemical data were collected.
Results: A total of 501 patients received DAAs from February 2015 up
to September 2016 and 415 of them (63 HIV/HCV+ and 352 HCV+)
completed their treatment. A follow-up ≥3 months after the end of
treatment (EOT) was available for 340 patients (279 HCV+ and 61
HIV/HCV+). HIV/HCV+ were younger (median age 53 vs. 68 years, p <
0.0001), mostly males (92.1% vs. 58.8% p < 0.0001) and more
commonly infected with genotypes 1a (52.4% vs. 6%, p < 0.0001), 3
(23.8% vs. 8.2%, p = 0.0002) and 4 (15.9% vs. 3.1%, p < 0.0001). 280
patients (67.4%) were cirrhotic and 219 (52.7%) had a previous antiHCV therapy failure. HCV+ patients were more likely to have ≥2
comorbidities compared to HIV/HCV+ (27.8% vs. 11.7%, p = 0.01).
Treatment was discontinued in 12 subjects. HCV+ patients experienced more frequently ≥2 adverse events (22.7% vs. 9.5%, p = 0.01)
and underwent a larger ribavirin (RBV) use (64.4% vs. 46.%, p = 0.005)
compared to HIV/HCV+. Severe adverse events (SAE) occurred in 15
HCV+ (2.6%) and in one HIV/HCV+ patient (1.6%). SVR12 was achieved
in 322/340 individuals (94.7%). SVR12 rates according to use of RBV,
cirrhosis diagnosis, low baseline platelets and albumin levels, history
of HCV treatment and HIV infection, are showed in Figure 1. Based on
treatment regimen, SVR12 rates were as follows: 88% (61/69) for SOF/
RBV, 94.7% (54/57) for SOF/SMV ± RBV, 91% (51/56) for SOF/LDV ±
RBV, 96.1% (25/26) for SOF/DCV ± RBV, 99.2% (123/124) for OMB +
PTV/r + DAS ± RBV and 100% (8/8) for OMB + PTV/r + RBV.

Conclusions: HCV+ patients showed a worse safety profile with a
higher burden of comorbidities, probably due to an older age,
compared to HIV/HCV+. However, no significant differences in terms
of SAEs and treatment discontinuation were observed. High rates of
SVR12 were reported both in HCV+ and HIV/HCV+ in this large clinical
setting.
FRI-213
Elbasvir/grazoprevir plus sofosbuvir in treatment-naive and
treatment-experienced cirrhotic patients with hepatitis C virus
genotype 3 infection treated for 8, 12, or 16 weeks: final results of
the C-ISLE study
G.R. Foster1, K. Agarwal2, M.E. Cramp3, S. Moreea4, S. Barclay5,
J. Collier6, A.S. Brown7, S.D. Ryder8, A. Ustianowski9, D.M. Forton10,
R. Fox11, F. Gordon12, W.M. Rosenberg13, D.J. Mutimer14, J. Du15,
C.L. Gilbert15, M. Robertson15, E. Barr15, B. Haber15. 1The Royal London
Hospital; 2Institute of Liver Studies, Kings College Hospital, London;
3
South West Liver Unit, Derriford Hospital and Peninsula Schools of
Medicine and Dentistry, Plymouth; 4Bradford Teaching Hospitals
Foundation Trust, Bradford; 5Glasgow Royal Campus, Glasgow; 6John
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Background and Aims: Therapies for hepatitis C virus (HCV)
genotype (GT)3 infection and cirrhosis have demonstrated suboptimal responses, especially in treatment-experienced patients. In the
UK, GT-infected 3 cirrhotic patients receive sofosbuvir (SOF)/
peginterferon (P)/ribavirin (RBV) or daclatasvir/SOF/RBV for 12–24
weeks. Supported by preliminary data showing high efficacy in GT3infected patients treated with elbasvir (EBR)/grazoprevir (GZR) + SOF
for 8–12 weeks, C-ISLE (PN083) was developed as a regional UK study
of HCV GT3-infected compensated cirrhotic patients treated for 8–16
weeks with EBR/GZR + SOF ± RBV.
Methods: One hundred compensated cirrhotic HCV GT3-infected
patients were randomized to 1 of 5 treatment arms. Forty-seven
patients were treatment-naive and randomized 1:1 to EBR/GZR +
SOF + RBV for 8 weeks or EBR/GZR + SOF for 12 weeks. Fifty-three
patients were P/RBV treatment-experienced and randomized 1:1:1 to
EBR/GZR + SOF ± RBV for 12 weeks or EBR/GZR + SOF for 16 weeks.
Presence of cirrhosis was confirmed by either liver biopsy F4 (16%) or
FibroScan® (84%; mean 25.44 kPa [range 12.6–69.1]). The primary
endpoint was the proportion of patients with HCV RNA < 15 IU/mL 12
weeks after treatment (SVR12).
Results: Rates of SVR12 were >90% in all treatment arms (Table). Two
patients receiving treatment for 8 weeks relapsed; however, there
were no patients with virological failure in the 12-week treatment
arms, regardless of treatment history or addition of RBV. NS5A
resistance-associated substitutions (RASs) were present at baseline in
51% of patients (n = 49), including 4 patients with Y93H. SVR12 was
achieved by 98% (48/49) of patients with baseline NS5A RASs and 98%
(46/47) of patients without baseline NS5A RASs. Five patients
reported serious adverse events (cellulitis; pneumonia; chest pain;
opiate overdose; transient creatinine clearance decrease) and 3
patients had hemoglobin <10 g/dL (2 were receiving RBV). One
patient discontinued due to cellulitis.
Conclusions: High rates of SVR12 were achieved in HCV GT3-infected
cirrhotic patients, regardless of prior treatment history. SVR24 results
will be presented.
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Real world outcomes of DAA therapy for chronic hepatitis C virus
infection in the HCV Research UK National cohort
W.L. Irving1, J. McLauchlan2, G. Foster3 on behalf of HCV Research UK.
1
NIHR Nottingham Digestive Diseases Biomedical Research Unit,
University of Nottingham, Nottingham; 2Centre for Virus Research, MRCUniversity of Glasgow, Glasgow; 3Barts & The London School of Medicine
and Dentistry, Blizard Institute, Queen Mary University of London,
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E-mail: will.irving@nottingham.ac.uk
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Background and Aims: Clinical trials of directly acting antiviral
(DAA) therapy for chronic hepatitis C virus (HCV) infection have
demonstrated very high sustained virologic response (SVR) rates. This
study aimed to document the performance of DAAs in the UK realworld setting.
Methods: In the UK, priority has been given to treating cirrhotic
patients, with a variety of DAA-based regimens licensed and in use.
Patients were recruited from 31 specialist HCV treatment centres
participating in the UK national HCV Research UK cohort. Any patient
with compensated liver disease starting a therapeutic regimen
containing a DAA subsequent to 1st July 2015 was eligible for
inclusion. Data were entered on site into a centralised database using
a standardised format in Wordpress.
Results: Patients initiating DAA-based therapy prior to 1st November
2016 are included in this analysis. To date, over 1,700 patients have
been registered within the database. Virologic outcomes are
currently known for 1216 patients with planned DAA treatment
durations of 8–24 weeks. The Table shows number of patients with
genotype 1 or 3 infection who have achieved SVR12, stratified by
genotype, presence/absence of cirrhosis, and treatment regimen. In
addition, outcomes are known for 33 patients with genotype 2
infection (SVR12 in 11/11 non-cirrhotics and 20/22 cirrhotics) and 40
with genotype 4 (SVR12 in 14/15 non-cirrhotics and 23/25 cirrhotics).
Overall, 1112/1216 (91%) patients have achieved SVR12 to-date. Of the
104 non-SVR12 patients, 56 were responder relapsers (44 cirrhotic)
to DAA therapy, 5 were non-responders, 1 had an on-therapy relapse,
35 were lost to follow-up and 7 died. A full dataset of >1,200 patients
will be presented.
Table: Number patients SVR12/total number of known outcomes (%)

Genotype_1

Totals
Genotype 3

Harvoni ± RV
Sof/PEG/RV
Abbvie ± RV
Sof + RV
Sof/PEG/RV
Harvoni ± RV
Sof/Dac ± RV

Totals

Non-cirrhotics

Cirrhotic

195/206 (95%)
16/18 (89%)
81/90 (90%)
292/314 (90%)
4/5 (80%)
37/39 (91%)
5/6 (83%)
13/15 (87%)
59/65 (91%)

345/365 (95%)
3/4 (75%)
77/81 (95%)
425/450 (94%)
6/7 (86%)
77/85 (91%)
6/8 (75%)
179/214 (84%)
268/314 (85%)

RBV Ribavirin; PEG Pegylated interferon, Sof Sofosbuvir; Dac Daclatasvir

Conclusions: Within this national real-world HCV DAA cohort, SVR12
rates achieved are comparable to those reported from clinical trials.
With DAA regimens currently in use in the UK, genotype 3 infection
remains harder to treat than genotype 1.
FRI-215
Successful treatment of patients with HCV GT3 infection
and cirrhosis with elbasvir/grazoprevir plus sofosbuvir
does not correct insulin resistance by 12 weeks
post-treatment
G. Foster1, K. Agarwal2, M.E. Cramp3, S. Moreea4, S. Barclay5, J. Collier6,
A.S. Brown7, S.D. Ryder8, A. Ustianowski9, D.M. Forton10, R. Fox11,
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Background and Aims: Hepatic steatosis and insulin resistance are
associated with hepatitis C virus (HCV) genotype (GT)3 infection, and
it has been hypothesized that steatosis and insulin resistance may be
linked to lower treatment efficacy in these patients. The aim of this
analysis of the C-ISLE study was to assess the effects of HCV therapy
on metabolic state and treatment outcomes in cirrhotic patients with
HCV GT3 infection.
Methods: One hundred patients with compensated cirrhosis and
HCV GT3 infection were randomized to 1 of 5 treatment arms. Fortyseven patients were treatment-naive and were randomized 1:1 to
elbasvir (EBR)/grazoprevir (GZR) + sofosbuvir (SOF) + ribavirin (RBV)
for 8 weeks or EBR/GZR + SOF for 12 weeks. Fifty-three patients were
peginterferon/RBV treatment-experienced and were randomized
1:1:1 to EBR/GZR + SOF ± RBV for 12 weeks or EBR/GZR + SOF for 16
weeks. The presence of cirrhosis was confirmed by liver biopsy F4
(16%) or FibroScan® (84%; mean 25.44 kPa [range 12.6–69.1]). The
primary endpoint was the proportion of patients with HCV RNA <
15 IU/mL 12 weeks after treatment (SVR12). Homeostatic model
assessment of insulin resistance (HOMA-IR), glucose, and insulin
were measured in all patients at baseline, treatment week (TW)8, and
follow-up week (FW)12. HOMA-IR >3 was considered significant for
insulin resistance.
Results: At baseline, 68% of patients were male, 28% had a body
mass index ≥30 kg/m2, and 24% had a history of diabetes. Median
glucose was 97 mg/dL (range 53–409); 38% of patients had
glycosylated hemoglobin >6%; and median HOMA-IR was 5.57
(range 0.48–209.21). The proportion of patients with HOMA-IR >3
at baseline, TW8, and FW12 was 76%, 75%, and 70%, respectively.
Two patients treated for 8 weeks relapsed: both had HOMA-IR
less than the baseline median (3.91 and 5.11) and neither had a
history of diabetes. No patient receiving treatment for ≥12 weeks
relapsed.
Conclusions: High SVR was observed in HCV GT3 cirrhotic patients
treated with EBR/GZR + SOF ± RBV despite the presence of insulin
resistance. HOMA-IR remained high at TW8 and FW12. Whether
there are any long-term metabolic benefits of successful HCV therapy
on insulin resistance remains to be defined.
FRI-216
Sofosbuvir/Ribavirin treatment in patients with genotype 2,
Hepatitis C Virus infection and symptomatic mixed
cryoglobulinemia: an interim analysis on safety, efficacy and
impact on quality of life
G. Cerretelli1, L. Gragnani1, M. Monti1, U. Arena1, E. Fognani1,
L. Petraccia1, E. Gianni1, S. Sollima2, G. Brancaccio3, M. Galli2,
G.B. Gaeta3, A.L. Zignego1. 1Experimental and Clinical Medicine,
University of Florence, Florence; 2Biomedical and Clinical Science,
University of Milan, Milan; 3Infectious Diseases, Department of Mental
and Physical Health and Preventive Medicine, Second University of
Naples, Naples, Italy
E-mail: guia.cerretelli@gmail.com
Background and Aims: Mixed cryoglobulinemia syndrome (MCS) is
an invalidating disease with major impact on patient quality of life.
The etiologic therapy is the first-line option and viral eradication
usually leads to clinical remission. DAA-based IFN-free regimens are
associated with high tolerability and efficacy and higher patient
reported outcomes (PROs). Limited data exist regarding safety and
efficacy of DAA-therapy in MCS-patients and no information about
their effect on health related quality of life (HRQoL). The aim of this
work was to define safety, efficacy and impact on HRQoL of DAAs in
HCV MCS patients.
Methods: Sofosbuvir/Ribavirin therapy was administered to HCVgenotype(GT)2 MCS patients according to current guidelines. At the
baseline, end of treatment (EOT) and at week 12 and 24 post-

treatment we assessed: the main viro-hepatological indexes and
parameters related to MC (cryocrit, rheumatoid factor and C4
consumption) and the HRQoL via Short Form (SF)-36 and
Functional Assessment of Chronic Illness Therapy (FACIT). Trial
Outcome Index (TOI) was also evaluated.
Results: 44 HCV-GT2 patients with MCS were enrolled. 12-week
follow-up data were available for 41/44 patients; all of them achieved
a sustained virological response (SVR) 12. 24-week follow-up data
were available for 21/44 patients. The MCS clinical response, increased
from EOT to SVR12 (43.9% full complete clinical response at SVR12 vs.
12% at EOT). Baseline HRQOL was assessed in 27 patients: the median
SF-36 score was 50.3/100, median FACIT-F scored 107.7/160 and TOI
was 17.45/108. The 27 patients reached the EOT with a median SF-36
score of 48.5/100, median FACIT-F 106.8/160 and TOI of 68/108. SVR12
data are available for all o the 27 patients whose median SF-36 score
was 65.85/100, FACIT-F 119.2/160 and TOI 79.71/108. No therapy
discontinuation for severe adverse events were recorded.
Conclusions: This ongoing study on MCS patients homogenous for
HCV-GT and therapy, confirms that DAAs are highly effective and
tolerated and for the first time shows the association of HCV
eradication with HRQoL increase in this condition. This should be
attributable to symptom improvement. However, the possible
influence of viral eradication on the effects directly exerted by HCV
on the CNS should also be taken into account. The results of HRQoL
evaluation suggest the interest of further studies investigating the
impact of the management of HCV-MC patients on the medical and
socio-economic costs (i.e, through validated PROs such as work
productivity).
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Modeling vaccine and DAA treatment scale up effect on hepatitis C
prevalence among persons who inject drugs in metropolitan
Chicago
D. Echevarria1, A. Gutfraind1,2, B. Boodram2, S.J. Cotler1, M. Major3,
H. Dahari1. 1The Program for Experimental & Theoretical Modeling,
Division of Hepatology, Department of Medicine, Loyola University
Medical Center, Maywood, IL; 2School of Public Health, University of
Illinois at Chicago, Chicago; 3Division of Viral Products, Center for
Biologics Evaluation and Research, Food and Drug Administration, Silver
Springs, United States
E-mail: harel.dahari@gmail.com
Background and Aims: There is a mounting evidence that an
effective HCV vaccine can be attained. We developed a mathematical
model to simulate the effect of direct-acting antiviral (DAA)
treatment scale-up in combination with HCV vaccination among
people who inject drugs (PWID) in metropolitan Chicago, USA.
Methods: The model was calibrated to three PWID (sub) populations
(% of chronic infection) in Chicago; total (47%), harm reduction, HR
(30%), and young, <30 yr (10%). Four treatment interventions were
simulated: (i) vaccinating naive PWID, (ii) DAA treatment, (iii) DAA
treatment followed by vaccinating PWID with cure achieved by DAAs,
and (iv) a combination of (i) and (iii). DAAs and vaccine cost of
$50,000 and $200 per person were assumed.
Results: Vaccine treatment alone (intervention i) with 90% efficacy is
projected to halve HCV prevalence in 15 years among total, HR and
young PWID with vaccine coverage (cost in millions) of 49% ($19), 18%
($7) and 15% ($4), respectively. Vaccination post DAA treatment
(intervention iii) does not reduce DAA scale-up or cost to halve the
prevalence among HR and young PWID compared to DAA treatment
alone (intervention ii), but it is effective when all infected PWID are
considered. Modeling indicates for intervention (iv) DAA scale up
(cost of DAA + vaccine [$M]) of 4–11 ($112-$281), 0–5 ($36-$119), and
0–2 ($8-$25) per 1000 PWID, among total, HR, and young PWID,
respectively (Table 1).
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Table 1: Interventions needed to halve the prevalence in 15 years.
[min-max] is determined from sensitivity analysis. Assuming
vaccinating up to A40%, B90%, and C30% of the naïve population.

Chicago
Population

Initial
chronic
prevalence

All

47%

HR

30%

Young
(age <
30)

10%

DAAs scale
up per 1000
[min–max]
($M)

DAAs scale
up per 1000
followed by
vaccination
60%–90%
efficacy
[min–max]
($M)

DAAs scale
up per 1000
followed by
vaccination
60%–80%
efficacy plus
naïve
vaccination
($M)

Intervention
(i)

Intervention
(ii)

Intervention
(iii)

Intervention
(i) + (iii)

49%
[25%–49%]
(10–19)
18%
[14%–100%]
(6–42)
15%
[10%–19%]
(3–5)

28
[24–49]
(576–1,176)
14
[13–24]
(215–396)
4
[4–7]
(33–58)

2– 23
[19–40]
(458 965)
12–13
[12–22]
(199–364)
4
[4–7]
(33–58)

4 11
(112 281)

Coverage
among
initial
uninfected
with vaccine
efficacy 90%
[min–max]
($M)

A

B

0–5
(36–119)
C

0–2
(8–25)

Conclusions: Using a 90% effective vaccine would halve in 15 years
the prevalence of HCV in PWID without DAAs, i.e., the most cost
effective intervention. However, with low vaccine efficacy (60%
>80%), intervention (iv) is the most cost effective in situations with
high chronic prevalence.
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Sofosbuvir-based therapy in patients with chronic hepatitis C
virus infection and malignancies – A prospective observational
study of 136 patients
H.A. Torres1, M.P. Economides1, A. Kyvernitakis1, P. Mahale1, J. Hosry1,
Y. Jiang1, A. Kaseb2, I. Raad1, B.P. Granwehr1. 1Infectious Diseases;
2
Gastrointestinal Medical Oncology, University of Texas MD Anderson
Cancer Center, Houston, United States
E-mail: htorres@mdanderson.org
Background and Aims: Sofosbuvir-based therapy (SOFBT) has been
studied in special populations of hepatitis C virus (HCV)-infected
patients; however, limited data are available for cancer patients. We
sought to determine the efficacy and safety of SOFBT in HCV-infected
patients with malignancies.
Methods: Patients who were seen at MDACC and received SOFBT (1/
2014–11/2016) were included in a prospective observational study.
They were divided into 6 groups [SOF + peg-interferon (PEG-IFN) +
ribavirin (RBV); SOF + RBV; SOF + simeprevir (SMV); SOF/ledipasvir
(LDV); SOF + daclatasvir (DCV); and SOF/velpatasvir (VEL)]. Efficacy
was assessed based on the intention to treat (ITT) analysis, defined as
sustained virological response 12 weeks (SVR12) after end of
treatment (EOT). A post-hoc per protocol (PP) analysis of SVR12
was performed on patients who completed 12 weeks of follow-up.
Poor adherence (>2 missed visits), adverse events (AEs) and clinically
significant drug-drug interactions (DDIs) were evaluated.
Results: Overall, 136 patients received SOFBT. The majority were men
(95/136; 70%), white (82/136; 60%) and had genotype 1 (G1) HCV (95/
136; 70%). The most common cancers were non-Hodgkin lymphoma
(NHL), hepatocellular carcinoma (HCC) (24/136; 18%, each), and
breast cancer (11/136; 8%). EOT and SVR rates are depicted in Figure 1.
The overall SVR12 (ITT) was 90% (122/136). In G1 infected patients,
SVR12 (ITT) was 89% (85/95). Eleven patients (11/136; 8%) were
treated with 8 weeks of SOF/LDV and all who completed follow up
(10/10) achieved SVR12. The most common AEs were anemia (32/
136; 24%) and mood changes (13/136; 10%). Most of the AEs were
Grade 1 (53/136; 39%). DDIs and grade 4 AEs did not occur. Two
patients died during the study period, neither from reasons related to
SOFBT. Eight patients (8/136; 6%) experienced cancer progression
within 6 months of SOFBT. They had leukemia (4), NHL (2), HCC and
S506

breast cancer (1 each). Only 1 patient (1/24; 4%) had HCC progression
and no cases of de novo HCC occurred. Of the 24 patients with NHL, 7
(29%) had complete remission and 1 (4%) had partial remission. The
median follow up after treatment was 13 months (range: 4–60
months). More patients who failed SOFBT had cirrhosis (77% vs 28%,
p = .001) and poorer treatment adherence (46% vs 6%, p = .001) than
those who achieved SVR12.

Conclusions: SOF-containing regimens are effective and safe in
cancer patients. Short duration of therapy (8 weeks) is possible in this
unique population.
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Full dose, daily sofosbuvir treatment in end-stage renal disease:
tolerability & safety of largest ESRD patient cohort exposed to this
drug
H.E. Nazario1, A.A. Modi2, M. Ndungu1, R. Ramirez3, L. Tujague1,
J.S. Weinstein1. 1Hepatology, The Liver Institute at Methodist-Dallas,
Dallas; 2Hepatology, Liver Consultants of Texas-Baylor All Saints, Fort
Worth; 3Gastroenterology and Liver Consultants of the Southwest, El
Paso, United States
E-mail: HectorNazario@mhd.com
Background and Aims: Sofosbuvir is an NS5B polymerase inhibitor
used in the majority of the FDA-approved regimens that treat chronic
hepatitis C (CHC). This drug has excellent efficacy, tolerability, low
rate of resistance-associated variants, pan-genotypic activity, and
minimal drug interactions. Renal clearance is its main drawback,
limiting its use to CHC patients with GFR > 30 mL/min. Safety
information on use of daily, full-dose sofosbuvir in patients with
end-stage renal disease (ESRD) on dialysis or with GFR < 30 mL/min is
scant. We present data of the largest-to-date clinical experience on
the safety/tolerability of regimens containing daily, full-dose sofosbuvir in patients with ESRD.
Methods: Data of CHC-infected patients with ESRD from three
hepatology centers was collected. All patients had CHC and ESRD
on dialysis or GFR < 30 mL/min. All consented to receive a ribavirinfree regimen containing sofosbuvir (sofosbuvir + simeprevir;
sofosbuvir + ledipasvir; sofosbuvir + daclatasvir, or sofosbuvir +
velaptasvir) for 12 or 24 weeks. Sofosbuvir was administered daily
at full-dose (i.e. 400 mg).
Results: 46 patients with CHC and ESRD were included in analysis.
Most were on dialysis (n = 43, 93%). Twenty two (48%) were cirrhotic;
30 (65%) were African American, 30 (65%) were genotype 1A, two
were genotype 2, and one was genotype 3. Thirty six were treatment
naïve (78%). 33 were on sofosbuvir + simeprevir (26 on 12 weeks; 7
on 24 weeks); 10 on sofosbuvir + ledipasvir (12 weeks), two on
sofosbuvir + daclatasvir (12 weeks) and one on sofosbuvir + velpatasvir. Forty two (91%) have completed therapy; 2 are still on
treatment. 41 have achieved cure so far. One patient stopped therapy
at week 5 after going on hospice as a result of sepsis from pneumonia
unrelated to treatment. One patient discontinued therapy at week
4 due to significant nausea side effects. Most common side effects
were nausea (9%), insomnia (7%), fatigue (7%), headache (4%),
pruritus (2%), and worsening anemia (2%). These were all classified
as mild with the only exception being the patient who stopped
therapy due to nausea.
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Conclusions: The side effects seen in CHC patients with ESRD treated
with full dose, daily sofosbuvir regimens resemble those seen in the
general CHC patient population in terms of severity and frequency.
The discontinuation rate is remarkably low similar to what has been
described in healthier CHC subjects. Under careful supervision by
experienced clinicians, CHC patients with ESRD can be treated
successfully with sofosbuvir regimens.
FRI-220
Excellent cure rates in largest ESRD patient cohort who completed
treatment with full dose, daily sofosbuvir-based regimens
H.E. Nazario1, A.A. Modi2, M. Ndungu1, R. Ramirez3, L. Tujague1,
J.S. Weinstein1. 1Hepatology, The Liver Institute at Methodist-Dallas,
Dallas; 2Hepatology, Liver Consultants of Texas-aylor All Saints, Fort
Worth; 3Gastroenterology and Liver Consultants of the Southwest, El
Paso, United States
E-mail: HectorNazario@mhd.com
Background and Aims: Sofosbuvir, a renally cleared, NS5B polymerase inhibitor, is the backbone to 4 out of the 6 currently FDA-approved
regimens for treatment of chronic hepatitis C (CHC) in the US. Its
efficacy, tolerability, pan-genotypic activity, low rate of resistanceassociated variants, and minimal drug interactions has made
sofosbuvir a cornerstone in CHC therapy. Given its renal clearance,
sofosbuvir is not approved for use in severe renal impairment.
Information on efficacy of daily, full-dose use of this particular
drug in patients with end-stage renal disease (ESRD) on dialysis or
with GFR < 30 mL/min is scant. We present completed data of the
largest-to-date clinical experience on the cure rates of all-oral,
ribavirin-free regimens containing daily, full-dose sofosbuvir in
patients with ESRD.
Methods: Data of CHC-infected patients with ESRD from three
hepatology centers was collected. All patients included had CHC and
ESRD on dialysis or GFR < 30 mL/min. All received and completed the
full duration of an all-oral, ribavirin-free regimen containing
sofosbuvir (sofosbuvir + simeprevir; sofosbuvir + ledipasvir; sofosbuvir + daclatasvir, or sofosbuvir + velaptasvir) for 12 or 24 weeks.
Sofosbuvir was administered daily at full-dose (i.e. 400 mg).
Results: Forty-one patients with CHC and ESRD were included in the
analysis. Most were on dialysis (n = 38, 93%). Twenty (49%) were
cirrhotic. Twenty seven (66%) were African American, 27 (66%) were
genotype 1A, one was genotype 2, and one was genotype 3. Thirty
two were treatment naïve (78%). All (100%) have completed
treatment; thirty were on sofosbuvir + simeprevir (23 on 12 wks; 7
on 24 wks); 9 were on sofosbuvir + ledipasvir (12 wks), and two on
sofosbuvir + daclatasvir (12 wks). All patients reached 12-week post
treatment follow up period. All 41 patients (100%) had undetectable
virus at 12 weeks, therefore are cured.
Conclusions: As seen in the general population of CHC patients,
regimens that contain sofosbuvir are also highly efficacious in CHC
patients with ESRD. The cure rates of ribavirin-free, sofosbuvir-based
regimens are remarkably higher than older regimens used in this
special population, and comparable to other non-sofosbuvir containing regimens recently studied as well as to those commercially
available for the treatment of ESRD CHC subjects. The use of
sofosbuvir by experienced clinicians can be an option to treat CHC
in ESRD patients.
FRI-221
The “HCV Advisor” App – A web-based mobile application to
identify suitable treatments with direct antiviral agents for
chronic hepatitis C infection
H. Fruehauf1, N. Knobloch1, S. Knobloch1, D. Semela2, S.R. Vavricka1.
1
Department of Internal Medicine, Division of Gastroenterology and
Hepatology, Stadtspital Triemli Zürich, Zürich; 2Division of
Gastroenterology and Hepatology, Kantonsspital St. Gallen, St. Gallen,
Switzerland
E-mail: heiko.fruehauf@triemli.zuerich.ch

Background and Aims: With the rapid development of new direct
antiviral agents (DAA) for the management of chronic hepatitis C and
their complex combinations depending on individual baseline factors
and health care policy limitations, it is challenging for practitioners to
quickly access up-to-date treatment recommendations during clinical decision making.
Our aim was to develop a clinical decision-oriented, user-friendly and
free smartphone application to help clinicians adequately select a
specific DAA regimen according to viral characteristics and host
parameters in accordance with national guidelines, drug approval
status and reimbursement policy as well as recognition of potential
interactions and side effects, that runs on web browsers, mobile
platforms (iOS, Android) and desktops.
Methods: App development was separated into development of the
user interface and selection algorithms using the Ionic Framework,
and the development of a SQL-Database, which can be easily
modified by non-IT-specialists. After entering viral load and
genotype, known NS5a polymorphisms, presence of extrahepatic
manifestations, degree of fibrosis, response to previous interferonbased therapy, patients weight and optional input such as concomittant drug therapy or renal function, the user receives a list of
suitable DAA regimens (dose, duration, expected individual response
rate based on phase-3-studies, side effects, possible interactions,
approval and reimbursement status) including country specific
pricing. The app was reviewed by the authors of the national
guideline and beta tested by members of the Swiss hepatology and
infectiology societies (SASL/SSID).
Results: The app adequately reflects treatment recommendations
provided by the national guideline and provides individual additional
information on drug interactions and an appointment calculator. It is
available in Switzerland in both the App Store and Google Play Store,
and has the capability to use other country- or society-specific
databases. Users rated access to treatment information via the HCV
Advisor app faster, more specific and detailed compared to web
published guidelines.
Conclusions: Web-based mobile applications are superior to conventional publications due to easy access, allowing individual
“shared decision making”. Modern communication technologies
such as the HCV Advisor app support clinical practitioners to
adequately select suitable treatment regimens and national societies
to provide up-to-date recommendations for the management of
chronic hepatitis C.
FRI-222
Impact of directly acting antiviral drugs during treatment of
decompensated cirrhosis with chronic hepatitis C
H.K. Nayak1, K. Kumar1, G. Pande1, S. Mohindra1, V.A. Saraswat1.
1
Gastroenterology and Hepatology, Sanjay Gandhi Postgraduate Institute
and Medical Sciences, Lucknow, India
E-mail: drhemantnayak@gmail.com
Background and Aims: Management of hepatitis C virus (HCV)
infection in patients with decompensated liver cirrhosis (LC) has
evolved dramatically over the last two years due to the availability of
all-oral antiviral regimens. Currently, all the approved direct-acting
antivirals (DAA) in India [sofosbuvir (SOF), ledipasvir (LDV),
daclatasvir (DCV) and ribavirin (RBV)] are safe and effective in
decompensated cirrhosis. In this study we assessed the ETR (endof-therapy) response and liver function improvement to DAA therapy
in decompensated cirrhosis.
Methods: Forty-one patients with hepatitis Crelated cirrhosis
(CTP ≥7) withclinical decompensation (ascites and/or variceal
bleedand/or hepatic encephalopathy) were hospitalized between
March 2015 and June 2016. Hemogram, liver function test, prothrombin time, serum albumin, serum creratinine, ultrasonography of
abdomen were evaluated before, during and after end of therapy. All
patients received sofosbuvir (SOF) based therapy. End-of-treatment
response (ETR) response and changes in liver function were assessed
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every month during and after therapy. Each episodes of decompensation was recorded.
Results: Between April 2015 and June 2016, 41 patientswith
decompensated HCV-related LC with median baseline CTP score of
9 (range 7 to 13), CTP B/C (23/18), median MELD score of 14 (range 8
to 35), median liver stiffness median 40.7 kpa (range 17 to 75).
Twenty (20), 12 and 9 patients were having MELD of <15, 15–20
and >20 respectively. Thirty five patient (87.5%) had genotype 3, four
(9.7%) had genotype 1 and one (1.4%) each had genotype 2 and 4
infections. 37 patients were treatment naïve while 4 patients were
treatment experienced (PEG-IFN-RBV failures). Between April 2015
and January 2016, SOF was used with ribavirin (RBV) for 24 weeks
(n = 13). After January 2016, SOF-daclatasvir for 24 weeks (n = 16),
SOF-DCV-RBV for 12/24 weeks (n = 7), SOF-ledipasvir for 12/24
weeks (n = 5). Thirty nine patients (95.1%) completed while 2
patients discontinued treatment due to worsening liver function.
All patient achieved ETR response. 21 patient achieved SVR12 and
SVR12 is awaited for rest of the patient, 70% (29/41) patient showed
improvement of liver functions with improvement in MELD score by
≥2 points and CTP score≥2 points at treatment completion or at 3
month after completion of therapy. Four patient required hospitalisation for worsening ascites during therapy or follow up.
Conclusions: In decompensated cirrhosis sofosbuvir and daclatasvir/
ledipasvir are safe and effective.
FRI-223
New direct action antivirals containing regimes to treat patients
with hepatitis C chronic infection: first results from a national
real-world registry of the Brazilian Hepatology Society
H. Cheinquer H1, H.S. Coelho2, R.S. Aires3, E.D. Quintela4, C. Lobato5,
J.E.M. Filho6, L.B. Lima7, L.A. Borba8, M.G. Pessoa9, G.F. Silva10,
E.B. Hyppolito11, C.P. Ivantes12, R.F. Rezende13, C.B. Mello14,
E.A. Lopes15, H. Sette, Júnior9, J. Lima16, A.P. Ferreira17, F.D. Souto18,
F.V. Nascimento19, G.M. Gomide20, I. Altikes21, P.A. Pinto22,
M.A. Pedroso23, G.S. Pereira24, A.C. Martinelli13, L.F. Gonçalves25,
R.L. Garcia26, L.C. Mendes27, F.P. Pessoa28, M.G. Ferraz29,
D.B. Terrabuio9, N.A. Figueira15, P.A. Ferreira29, R.P.F. Filho30,
R.A. Silva31, C.M. Rocha32, A.C. Lyra33, C.V. Tovo34, E. Strauss35,
A.S. Evangelista36, E.R. Parise29. 1Universidade Federal do Rio Grande do
Sul, Porto Alegre; 2Universidade Federal do Rio de Janeiro, Rio de Janeiro;
3
Universidade Federal de Goiás, Goiás; 4Instituto de Infectologia Emílio
Ribas, Sao Paulo; 5Fundação Hospitalar do Acre, Rio Branco;
6
Universidade Federal da Paraíba, Joao Pessoa; 7Universidade Federal de
Alagoas, Maceio; 8Ambulatório de Hepatites Virais – Município de
Criciúma, Criciúma; 9Hospital das Clínicas da Faculdade de Medicina da
USP, Sao Paulo; 10Universidade Estadual Paulista Júlio de Mesquita,
Botucatu; 11Hospital São José de Doenças Infecciosas, Fortaleza; 12Centro
de Orientação e Aconselhamento – SMS/Curitiba, Curitiba; 13Hospital
das Clínicas da Faculdade de Medicina de Ribeirão Preto da USP, Ribeirão
Preto; 14Universidade Federal do Estado do Rio de Janeiro, Rio de Janeiro;
15
Universidade Federal de Pernambuco, Recife; 16Universidade Federal
do Ceará, Fortaleza; 17Universidade Federal do Maranhão, Sao Luiz;
18
Universidade Federal de Mato Grosso, Cuiaba; 19Ambulatório de
Hepatites Virais de Feira de Santana, Feira de Santana; 20Universidade
Federal do Triângulo Mineiro, Uberaba; 21Hospital Ipiranga, Sao Paulo;
22
Hospital dos Servidores do Estado do Rio de Janeiro, Rio de Janeiro;
23
Instituto de Neurologia de Curitiba, Curitiba; 24Hospital de
Bonsucesso, Rio de Janeiro; 25Universidade Federal do Espírito Santo,
Vitoria; 26Unidade Sanitária SMS do Município de Joinville – Programa
Municipal de Controle de Hepatites Virais, Joinville; 27Hospital de Base
do Distrito Federal, Brasilia; 28Hospital Geral de Fortaleza, Fortaleza;
29
Universidade Federal de São Paulo, São Paulo; 30Universidade Federal
da Bahia, Salvador; 31Faculdade de Medicina de São José do Rio Preto,
São José do Rio Preto; 32Fundação Hospital Adriano Jorge, Manaus;
33
Hospital São Rafael, Salvador; 34Irmandade Santa Casa de
Misericórdia de Porto Alegre, Porto Alegre; 35Hospital do Coração;
36
Hospital Albert Einstein, Sao Paulo, Brazil
E-mail: eymard.med@gmail.com
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Background and Aims: Hep C treatment with new DAAs shows SVR
rates above 90%. However, there is still a paucity of data in Latin
America. Brazil Ministry of Health started DAA distribution in 2015.
We report first results of a large national Real-World registry on Hep C
DAAs treatment in Brazil.
Methods: Brazilian Society of Hepatology Registry Program is a
multicenter observational cohort initiated in July 2015 which aims to
include 5,000 HCV patients treated with new DAAs. Primary objective
was SVR12/SVR24. 2763 HCV patients are already registered and 1523
completed treatment and follow up to assess at least SVR12 (1162
genotype 1, 33 genotype 2, 316 genotype 3, 9 genotype 4 and 3
genotype 5,6).
Results: From 1523 patients, 60.3% were male, mean age 58.3 + 10.8
year, 47,3% were cirrhotic, 50.3% had a previous HCV treatment (20%
with telaprevir or boceprevir), 7.9% were transplanted (80% liver),
3.3% were co-infected with HIV and/or HBV and 9.8% had decompensated cirrhosis. SVR12 for genotypes 5, 6 was 67% (2/3) and for the
other genotypes is showed in Table 1 (ITT analysis).
Table 1:
SVR

Gen 1

Gen 2

Gen 3

Global
97% (1122/1162) 88% (29/33)
Cirrhosis 95% (508/533)
82% (14/17)

Gen 4

91% (288/316) 89% (8/9)
85% (144/169) 100% (3/3)

Table 2 showed the SVR12 rates for three main known regimen of
DAA combination for treatment of HVC Gen 1 and 3 patients.
Table 2:
SVR
Gen 1
Gen 3

SMV + SOF

DCV + SOF

96% (410/428)
–

97.5% (597/614)
91% (254/280)

SOF + PR
100% (12/12)
94% (12/13)

SMV = simeprevir , SOF = sofosbuvir, DCV = daclatasvir, PR = pegylated
interferon plus ribavirin

SVR observed with other less commonly used treatment regimens in
patients with HCV genotype 1 were: SOF + R 83% (5/6), SOF +
ledispavir 96% (54/56) and Abbvie 3D 97%(45/46). No significant
differences could be found in SVR according to ribavirin use or
between treatment experienced and treatment naïve patients.
22 (1.4%) patients interrupted treatment prematurely for any reason
and at least 5 of them achieved SVR. Four patients died and 8
developed signs of liver decompensation during treatment. 8.5% of
patients had a serious adverse event (SAE) that resulted in treatment
modification, mainly due to anemia associated with ribavirin use.
HCC was diagnosed during or after treatment in 23 patients. Six of
those had a previous HCC treatment (4 liver transplant, 1 ressection
and 1 TACE).
Conclusions: Preliminary results of HCV new DAA regimes in this
cohort of mostly compensated patients showed a high rate of SVR and
excellent tolerability in Brazil.
FRI-224
Ribavirin free versus Ribavirin containing therapy with all second
generation direct acting antivirals for the treatment of hepatitis C
virus genotype 1 infection; a pooled analysis of 4501 patients
H. Ahmed1, A.I. Abushouk2, A. Menshawy3, A. Attia3, A. Negida1,
S.A. Loutfy4. 1School of Medicine, Zagazig University, Zagazig; 2School of
Medicine, Ain Shams University; 3School of Medicine, Al Azhar
University; 4Cancer Biology Department, National Cancer Institute, Cairo
University, Cairo, Egypt
E-mail: hoseen011232@medicine.zu.edu.eg
Background and Aims: The addition of ribavirin (RBV) to second
generation direct acting antivirals (DAAs) for the treatment of
Hepatitis C virus (HCV) is still questionable. Hereby, we performed
a meta-analysis of published randomized controlled trials (RCTs) to
investigate whether the addition of RBV to the DAAs treatment
regimens is beneficial for patients with HCV genotype 1 infection.
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Methods: We searched PubMed, Embase, and Scopus for RCTs
comparing RBV free versus RBV containing regimens of the second
generation DAAs: (1) ledipasvir plus sofosbuvir, (2) ombitasvir/
paritaprevir/r and dasabuvir, (3) grazoprevir plus elbasvir, (4)
daclatasvir plus sofosbuvir, (5) velpatasvir plus sofosbuvir, and (6)
simeprevir plus sofosbuvir for the treatment of HCV genotype 1
infection. Data were extracted and pooled as risk ratios (RR) with 95%
confidence intervals in a meta-analysis model, using Review Manager
Software (version 5.3).
Results: Eighteen RCTs (4501 patients) were included in the final
analysis. The addition of RBV to any of the treatment regimens did not
significantly increase the SVR 12 rate (RR 1.00, 95% CI [0.99, 1.01]) or
decrease the virologic relapse rate (RR 0.70, 95% CI [0.47, 1.03]). All
individual combinations showed the same results when analyzed
separately, Pooled RRs of SVR 12 weeks are shown in Figure 1.

Furthermore, similar results were obtained with the stratification
analysis of virologic response rate according to: (genotype 1a: RR
1.04, 95% CI [0.99, 1.08]; genotype 1b: RR 1.07, 95% CI [0.48, 2.41];
treatment naïve patients: RR 1.38, 95% CI [0.92, 2.05]; treatment
experienced: RR 1.01, 95% CI [0.98, 1.04]; cirrhotic patients: RR 1.03,
95%CI [0.98, 1.08]; and non-cirrhotic patients: RR = 1.02, 95%CI [1.00,
1.05]).
However, in terms of safety, the addition of RBV increased the risk of
adverse events as lower hemoglobin levels <10 g/dL (RR 13.51, 95%CI
[6.71, 27.23]), fatigue (RR 1.47, 95% CI [1.31, 1.64]), nausea (RR 1.98,
95% CI [1.61, 2.43]), and rash (RR 2.32, 95% CI [1.73, 3.10]).
Conclusions: The addition of RBV to second generation DAAs
increased the risk of adverse events with no significant improvement
in the virologic response rates. Therefore, we do not recommend the
addition of RBV to second generation DAAs for the treatment of HCV
genotype 1 patients.
FRI-225
Sustained Viral Response in patients who fail to complete
hepatitis C treatment with Direct Acting Antivirals
I. Hay1, M. Priest2, R. Fox3, S. Datta2, M. Heydtmann4, S.T. Barclay1.
1
Walton Liver Clinic, Glasgow Royal Infirmary; 2Gastroenterology;
3
Infectious Diseases, Queen Elizabeth University Hospital;
4
Gastroenterology, Royal Alexandra Hospital, Glasgow, United Kingdom
E-mail: iainhay@nhs.net

Background and Aims: Over 90% of patients with hepatitis C (HCV)
treated with direct acting antivirals (DAAs) achieve a sustained viral
response (SVR). Regimens vary from 8 to 24 weeks. In routine clinical
care, premature treatment discontinuation may be more common
than in trials. We sought to establish the rates of premature
discontinuation, and the impact of shortened therapy on SVR.
Methods: Patients attending Glasgow treatment centres who
completed a Sofosbuvir (Sof ) containing, or Ombitasvir/
Parataprevir/+/−Dasabuvir regimen prematurely (defined as ≤75%
of intended duration) were identified from the Scottish HCV
database. Intended and actual treatment duration were collected,
along with baseline factors: age, gender, cirrhosis, viral load and SVR.
Categorical values were compared using chi-square, and continuous
variables using student’s t-test.
Results: 40/756 (5.29%) of patients received ≤ 75% of their intended
treatment (22/357 (6.2%) Sof/Interferon/Ribavirin vs 18/399 (4.5%)
interferon free, p = 0.39). 30 patients attended for SVR bloods. 16/30
(53.3%) achieved SVR, rising to 9/12 (75%) of those completing ≥50%
of treatment. Durations and SVR rates per regimen shown below.

Regimen (n)

Treatment
range
(days)

SOF/IFN/RIB (19)
Abbvie 3D (5)
Harvoni (3)
SOF/Daclatasvir (2)
Sof/Rib (1)

14–62
4–25
10–28
22–28
57

Mean
(SD)
(days)

Shortest
successful
course
(days)

SVR

40 (15)
11.1 (8.7)
17 (9.6)
25 (4.2)
57 (–)

28
NA
13
22
57

12/19 (63%)
0/5 (0%)
1/3 (33%)
2/2 (100%)
1/1 (100%)

Patients achieving SVR were of similar age (mean 48 (±11.5) vs. 50
(±11.1), p = 0.51), gender (10/16 (62.5%) male vs. 9/14 (64.5%), p =
0.27), and had comparable viral loads (mean 5.3 (±1.6) log iu/ml vs.
5.2 (±1.4) iu/ml, p = 0.52) and rates of cirrhosis (10/16 (62.5%) vs. 9/14
(64.5%, p = 0.27). Percentage of intended treatment received was
higher in those achieving SVR (mean 44.5% (±19) vs. 28.2% (±21.4),
p = 0.03).
Conclusions: Premature discontinuation of DAA regimens is uncommon and similar between Interferon containing and free regimens.
The majority of patients (53.3%) still achieve SVR, rising to 75%
amongst those completing ≥ 50% of intended treatment. Treatment
durations as short as 2 weeks may be effective for some patients.
Analysis of baseline factors did not identify any predictive factors for
SVR, other than the percentage of intended treatment received.
FRI-226
Response guided addition of Sofosbuvir to pegylated interferon
and ribavirin cures greater than 90% of patients with Genotype 3
infection and F0–2 disease
I. Hay1, H. Cairns2, R. Fox3, S. Datta2, S.T. Barclay1. 1Walton Liver Clinic,
Glasgow Royal Infirmary; 2Gastroenterology; 3Infectious Diseases,
Queen Elizabeth University Hospital, Glasgow, United Kingdom
E-mail: stephenbarclay@nhs.net
Background and Aims: Patients with genotype 3 hepatitis C (HCV)
who achieve a rapid viral response (RVR) after 4 weeks of pegylated
interferon and ribavirin (IFN/RBV) have a high chance of cure with
continued therapy, however not all patients respond. Scottish
National Guidelines prioritise treatment of patients with advanced
(F3/4) fibrosis. To maximise the number of patients cured within a
fixed budget, we treated GT3 patients without advanced fibrosis (F0–
2) with IFN/RBV, adding sofosbuvir (SOF) for a further 8 weeks of
triple therapy (SOF/IFN/RBV) for non RVR patients. Here we describe
the efficay of this approach.
Methods: Data were collected from the Scottish HCV database on
treatment naive, F0–2 (LSM < 9.5 kPA) patients, commencing therapy
<01/08/2016 in Glasgow treatment centres. Per local treatment
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protocol, patients achieving a RVR (<50 iu/ml at Wk4) continued
treatment for 16 weeks (baseline viral load <800,000 iu/ml) or 24
weeks (>800,000 iu/ml). Non RVR patients had SOF added for a
further 8 weeks. Baseline factors (Age, Gender, LSM, viral load), RVR
rates, intented treament duration, premature discontinuation, and
SVR rates were collected.
Results: 60 patients (38 (63%) male, mean age 42 ( ± 8.9), median LSM
6.1 (IQR:4.3–7.6), median viral load 5.78 (IQR:4.53–6.3) log iu/ml)
commenced treatment. 10 (16.7%) patients not achieving RVR had
SOF added for a further 8 weeks of combination therapy. 28 (46.7%)
with low baseline viral load continued IFN/RBV for 16 weeks total, the
remainder (22 (36.7%)) for 24 weeks.
To date all but 2 patients have completed treatment, 8 (13.3%)
prematurely (6 due to treatment related adverse event (AEs), 2 non
treatment related). 34/37 (91.9%) attending for post treatment bloods
have achieved SVR12, including 2 premature discontinuers. 6/6
(100%) of non RVR (SOF/IFN/RBV) patients have achieved SVR, 16/17
(94.1%) of 16 week treated patients (16/16 (100%) per protocol), and
13/15 (86.7%) (11/12 (91.6% per protocol) 24 week patients. Full SVR
rates will be presented.
Conclusions: Response guided addition of Sofosbuvir to IFN/RBV
produces a high SVR rate amongst GT3 patients without advanced
fibrosis. Premature discontinuation rates are higher than for IFN free
regimens, however early SVR rates suggest a high cure rate despite
this. Such an approach may be considered in resource limited settings
with experience of interferon based regimens.
FRI-227
Lower proportion of sustained virologic response and higher
residual HCV viremia at the end of direct-acting antivirals
treatment in HIV/HCV co-infected as compared with HCV monoinfected patients: meaning and correlates
I. Mastrorosa1, U.V. Comandini1, A. Ammassari1, G. Fabbri1,
A.R. Garbuglia2, M.R. Capobianchi2, G. D’Offizi1, R. Lionetti1,
A. Vergori1, A. Giannetti1, A. Antinori1, M. Zaccarelli1. 1Clinical
Department; 2Laboratory of Virology, National Institute for Infectious
Diseases, I.R.C.C.S., L. Spallanzani, Rome, Italy
E-mail: ilariamastrorosa@gmail.com
Background and Aims: Direct-acting antivirals (DAA) achieve high
rates of sustained virologic response (SVR) in both HIV/
HCVcoinfected (HIV/HCV) and HCVmonoinfected (HCVmono)
patients ( pts). Only a little subset of pts experiences treatment
failure, but factors associated with response to DAA are not yet
established in real life settings. Aim was to analyze variables
correlated to HCV residual viremia (RV) below the limit of
quantification (<12 UI/ml) at end of treatment (EOT) and to identify
predictors of failure in HIV/HCV compared with HCVmono pts.
Methods: Observational, retrospective, mono-centre study. HIV/HCV
and HCVmono pts treated with DAA and with an available HCVRNA at
DAA starting date (baseline BL) and EOT, were enrolled. Plasma
Samples with HCV RV < 12 IU/ml with Abbott Real-Time kit at EOT
were retested for RV by Ultrasensitive (US) HCV RNA assay. Two
adjusted logistic regression models were built in order to identify
factors correlated to HCV RV < 12 IU/ml at EOT and to treatment
failure at week 12 after EOT.
Results: Overall, 448 pts were included: 145 (32.4%) HIV/HCV and
303 (67.6%) HCVmono. Main characteristics were similar between
groups: male gender 73.9%, median age 56 years (IQR: 52–61),
cirrhosis 62.5%. Distribution of HCV was: G1a 34.9%, G1b 26.6%, G3
9.1%, G4 11.7%, G2 7.0%; higher proportions of G1a and G3 were found
in HIV/HCV compared to HCVmono pts. DAA regimens: 86.4% SOFbased and 13.6% nonSOF-based. Rates of pts treated for 12 and 24
weeks were 60.5% and 39.5%, respectively. At EOT, 49 pts had HCV
RV < 12 UI/ml: 12.4% among HIV/HCV and 10.7% among HCVmono. At
adjusted logistic regression, higher BL HCVRNA was associated with
higher risk and treatment of 24 weeks with lower risk of HCV RV <
12 UI/ml at EOT. HIV/HCV (vs. HCVmono) was not associated (Table).
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At week 12 after EOT, HCVRNA was available for 398 pts, 24 failures
were observed: 10.5% in HIV/HCV and 4.6% in HCVmono pts.
Adjusting for possible cofactors, HIV/HCV coinfection and HCV RV <
12 UI/ml at EOT were both associated with higher risk of DAA failure.
Thirtytwo samples with HCV RV < 12 IU/ml at EOT were retested with
US HCVRNA assay (cutoff <4 IU/ml). No correlation was found
between detectable HCVRNA (>4 IU/ml) and treatment failure.
Table: Factors Associated with Risk of HCV-RNA Residual Viremia (RV)
Below the Limit of Quantification (<12 IU/ml) at the End of DAA
Treatment and with Risk of DAA Treatment Failure (Adjusted Logistic
Regression).
Adjusted Risk of HCV-RNA RV <12 IU/ml at DAA End of Treatment*
OR

95% CI

Log10 HCV-RNA (each log)
1.95
1.18–2.23
24 weeks of therapy
0.15
0.05–0.44
(vs. 12 weeks)
Adjusted Risk of failing to achieve SVR12 after DAA**
HIV/HCV coinfection
2.80
1.00–7.85
HCV-RNA RV <12 IU/ml at the
9.58
3.04–30.21
end of DAA treatment

p value
0.009
0.001

0.05
<0.001

*Other factors considered in the adjusted analysis that were not significantly
associated with detectable HCV-RNA were: age, gender, HIV/HCV coinfection,
HCV genotype, cirrhosis, type of DAA treatment.
**Other factors considered in the adjusted analysis that were not associated
with DAA treatment failure were: age, gender, HCV genotype, cirrhosis, type of
DAA treatment, BL HCV-RNA, length of treatment.

Conclusions: HCVRNA RV < 12 UI/ml at EOT was not different
between HIV/HCV and HCVmono pts. The meaning of HCVRNA RV
at EOT is still unclear. Our data showed that it is correlated to higher
BL HCVRNA and shorter DAA treatment and that it may have an
impact on DAA failure in particular in HIV/HCV pts.
FRI-228
Efficacy of oral Direct Acting Antivirals for the treatment of
chronic hepatitis/cirhhosis due to hepatitis C virus infection: the
real-life experience of the Sicily Registry
I. Cacciola1, S. Petta1, M. Di Stefano1, M.R. Cannavò1, A. Davì1,
S. Madonia1, V. Calvaruso1, L.L. Rocca1, F. Di Lorenzo1, A. Digiacomo1,
G. Bertino1, A. Licata1, F. Benanti1, R. Volpes1, L. Guarneri1, A. Averna1,
I. Scalisi1, C. Iacobello1, P. Colletti1, F. Cartabellotta1, V. Portelli1,
M. Russello1, G. Scifo1, G. Squadrito1, G. Raimondo1, A. Craxì1,
V. Di Marco1. 1RESIST-HCV (Rete Sicilia Selezione Terapia – HCV),
Palermo, Italy
E-mail: petsa@inwind.it
Background and Aims: We reported real-life data on the effectiveness of Direct Acting Antivirals (DAAs) in patients with chronic
hepatitis/cirrhosis due to hepatitis C virus (HCV) infection.
Methods: The RESIST-HCV (Rete Sicilia Selezione Terapia – HCV) is a
network that collected data of patients with HCV infection evaluated
for DAA therapy. We analyzed data of 5,100 patients treated with DAA
regimens available in Italy between March 2015 and October 2016
according to current guidelines. Available regimens were Sofosbuvir
plus Simeprevir (SOF + SIM) ± Ribavirin (RBV); Sofosbuvir plus
Daclatasvir (SOF + DCL) ± RBV; Sofosbuvir plus Ledipasvir (SOF +
LDV) ± RBV;
Ombitasvir/Paritaprevir/Ritonavir
(OBV/PTV/r) ±
Dasabuvir (DSV) ± RBV. Effectiveness was assessed in 2106 patients
who reached post-treatment week 12. A rate of sustained virological
response at week 12 of follow-up (SVR12) by intention-to-treat
analysis higher than 90% was defined as optimal.
Results: SOF + LDV was optimal in G1b Child A cirrhotic patients
treated for 24 weeks (208/230, 92%) or for 12 weeks plus RBV (100/
107, 93.4%), while suboptimal in G1b Fibrosis 3 (F3) (41/46, 89.1%)
and Child A cirrhotic patients (33/42, 78.5%) underwent 12 weeks of
therapy without RBV. OBV/PTV/r/DSV for 12 weeks was optimal in
G1b F3 patients (105/109, 96.4%), as well as in G1b Child A cirrhotic
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patients treated with (196/211, 92.8%) or without (82/85, 96.4%) RBV.
SOF + DCL was optimal in G1b F3 patients underwent 12 weeks of
therapy (10/10, 100%) and in G1b Child A cirrhotic patients
underwent 12/24 weeks of therapy with RBV (49/51, 96.1%), while
sub-optimal in G1b Child A cirrhotic patients underwent 24 weeks of
therapy without RBV (43/52, 82.7%). SOF + DCL was also optimal in G2
Child A cirrhotic patients underwent 12 weeks of therapy (20/22,
90.2%) and in G3 Child A cirrhotic patients underwent 24 weeks of
therapy with RBV (39/43, 90.6%), while sub-optimal in G3 Child A
cirrhotic patients underwent 24 weeks of treatment without RBV (27/
32, 84.3%). Finally, SOF + SIM was optimal in G1b Child A cirrhotic
patients underwent 12 weeks of therapy with RBV (230/246, 93.5%),
while sub-optimal in G1b F3 (12/16, 75%) and G1b Child A cirrhotic
(34/46, 73.9%) patients underwent 12 weeks of therapy without RBV.
Conclusions: Real-life data confirmed the efficacy of DAA regimens in
HCV infected patients adding insights about the impact of treatment
duration and RBV use on SVR.
FRI-229
No adverse renal side effects in patients with mild to moderate
renal dysfunction treated with Sofosbuvir
I. Kuo1, M. Roytman2, L. Huddleston1, L. Hong1, I.H. Wan1, N. Tsai1,2.
1
Queens Liver Center; 2University of Hawaii John A. Burns School of
Medicine, Honolulu, United States
E-mail: iriskuo8@gmail.com
Background and Aims: Sofosbuvir (SOF), a direct-acting antiviral
agent used to treat chronic Hepatitis C infection, has been the
backbone for treatment of all HCV genotypes since its approval by the
FDA in Dec 2013. SOF forms inactive metabolite GS-331007, which is
eliminated in the urine. Subjects with severe renal impairment
(eGFR < 30) accumulate GS-331007 in their blood, therefore SOF
should not be used in this patient population per the FDA approved
prescription information. Clinical trials have shown that no renal side
effects are observed when following recommended therapy regimens, but there is limited real world data in patients with mild to
moderate renal dysfunction (eGFR < 60). This is a retrospective
assessment of SOF’s effect on renal function in such patients with
chronic HCV in Hawaii.
Methods: Data were collected from EMR at the Queen’s Liver Center
and Pharmacare. All patients with eGFR data at Baseline, End of
Treatment (EOT) and 12 weeks post therapy were included in the
analyses. A paired T-test was used to determine changes in patients’
serum creatinine (SCr) levels from Baseline to EOT and from EOT to 12
weeks post therapy. A Friedman test was used to detect differences in
GFR values between groups stratified by baseline GFR at Baseline,
EOT, and 12 weeks post therapy.
Results: Our population (n = 221) consisted of 143 males, 78 females,
76 patients aged 65 and above, and 14 patients with baseline renal
impairment (GFR < 60). Baseline GFR values were as follows: 207 in
the >60 group, 10 in the 50–59, 3 in the 40–49, 0 in the 30–39, and 1 in
the 20–29.
There was an average increase in SCr of 0.04 from baseline to EOT
(t(220) = 5.27, p < 0.01). No significant difference was found for SCr
between EOT and 12 weeks post therapy (t(220) = 1.12, p = 0.26).
In the over 65 years of age subgroup, an average increase in
SCr of 0.05 was found during therapy, and no significant difference
was found between EOT and 12 weeks post therapy (t(75) = 4.03,
p < 0.01; t(75) = 0.76, p = 0.45). No significant differences were
found for patients with baseline renal impairment (t(13) = 0.96,
p = 0.34; t(13) = 0.51, p = 0.61). There was no significant difference
between Baseline, EOT, and 12 weeks post therapy GFR values of
the stratified GFR groups.
Conclusions: The vast majority of patients had GFR > 60 throughout
therapy, and no differences were found in patients over 65 and those
with baseline renal impairment, suggesting that Sofosbuvir does not
adversely affect renal function. These observations need to be
confirmed in a larger cohort study.

FRI-230
The presence of two or more baseline NS5A resistance associated
substitutions jeopardizes DAA treatment success in HCV patients
I.C. Garcia1, A. Arias1, L. Benítez-Gutiérrez1, G. Lledó1, R. Garcia2,
S. Requena1, M. Cuesta1, L. Otero2, V. Cuervas-Mons1, C. de Mendoza1.
1
Internal Medicine, Puerta de Hierro Research Institute and University
Hospital, Madrid; 2Cabueñes Hospital, Gijón, Spain
E-mail: itziiaarcg@gmail.com
Background and Aims: Oral DAA have demonstrated high efficacy
for the treatment of hepatitis C. However, the presence of resistance–
associated substitutions (RAS) at baseline may impair treatment
response. Herein, we analyzed baseline RAS at the HCV NS5A gene
region in all patients treated with DAA at one large reference clinic in
Madrid.
Methods: All HCV patients treated with DAA including NS5A
inhibitors were retrospectively examined. The HCV NS5A gene
region was analyzed using population sequencing at baseline and
after 24 weeks of completing therapy in those that failed treatment.
All changes recorded at NS5A positions 28, 29, 30, 31, 32, 58, 62, 92
and 93 were considered.
Results: A total of 166 patients were analyzed. HCV genotype
distribution was as follows: G1a (31.9%), G1b (48.2%), G3 (10.2%)
and G4 (9.6%). Overall, 69 (41.6%) patients were coinfected with HIV
and 46.7% had advanced liver fibrosis (Metavir F3-F4).
A total of 69 (41.6%) patients had at least one RAS at baseline.
Specific changes were as follows: M28A/G/T (5); P29S (1); Q30X (11);
L31I/F/M/V (6); T58P/S (22); Q/E62D (17); A92K (7) and Y93C/H
(15). Overall, 5.4% of patients had 2 or more RAS, being more
prevalent in G3 (11.5%) followed by G1b and 4 (6.3%, each) and
G1a (1.9%).
Nine (5.4%) patients experienced DAA failure and 5 of them had
baseline NS5A RAS. No association was seen for failure with specific
baseline RAS, although changes at position 30 were more frequent in
failures than cures (22.2% vs 5.7%, p = 0.05). Moreover, the presence of
two or more RAS at baseline was significantly higher in patients that
failed compared with SVR (22.2% vs 4.5%, p = 0.02). At failure, 6
patients increased the number of RAS, being emerging changes Q30
(3 cases), L31 (1), H58 (1) and Y93 (2).
Conclusions: Baseline NS5A RAS are frequently seen in DAA naïve
HCV patients (41% in our series). Two or more baseline NS5A RAS are
significantly associated with DAA failure. Therefore, baseline NS5A
testing should be considered when NS5A inhibitors are planned to be
used.
FRI-231
Relapse post DAA therapy: are we too focussed on RAV and
neglecting ribavirin?
I. Carey1, M. Cannon1, S. Verma1, M. Bruce1, K. Childs1, A. Considine1,
K. Agarwal1. 1Institute of Liver Studies, King’s College Hospital, London,
United Kingdom
E-mail: ivana.kraslova@kcl.ac.uk
Background and Aims: DAA therapy for hepatitis C achieves viral
eradication in >90% of patients. Virological response rates are lower in
patients with advanced cirrhosis, with the addition of ribavirin to
DAA treatment consistently shown to improve SVR rates. The
presence of resistance associated variants (RAVs) increase the
likelihood of relapse post DAA treatment, however there is little
published data focussing on on-treatment ribavirin levels in patients
who relapse.
Aims: To assess baseline and post-therapy resistance associated
variants (RAVs), and on-treatment ribavirin levels in patients with
advanced cirrhosis who relapse after treatment with DAA and
ribavirin.
Methods: 242 patients ( pts) with chronic hepatitis C infection were
treated in single centre with DAA regimens with ribavirin. 24 pts
(median age 59 yrs, 20 males, all with cirrhosis) relapsed after
stopping therapy. RAVs were evaluated at therapy baseline and at
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relapse by NGS, with a reporting threshold of 10%. Ribavirin trough
levels were measured at week 4 of therapy by an in-house validated
assay. Clinical characteristics (genotype, exposure to protease pump
inhibitors (PPI) and ribavirin dose per kg) were reviewed.
Results: Resistance analysis data was available at both baseline and
relapse in 21 out of 24 pts. All patients who relapsed were treated
SOF/LDV and ribavirin (Gen 3: n = 13, Gen 1: n = 8). No RAVs were
detected in NS5b. RAVs in NS5a were detected exclusively in 7(88%)
genotype 1 patients. At baseline 1 patient had pre-treatment RAVs
(Gen 1a:L31M) and gen 1l patient had wild-type sequences Q30R and
L31M linked with treatment failure. At time of relapse 5 Gen 1a
patients had treatment emergent RAVs:Y93H (2 pts), Q30R (2 pts) and
M28A + Q30H (1 patient). 15/21(71%) pts were exposed to PPI and
there was no difference between patients with and without RAVs (6
vs.9). Relapsers without RAVs had significantly lower ribavirin levels
than relapsers with RAVs (1.5 vs.2.48 mg/l, p < 0.05). 14 pts (3 with
RAVs, and one with Gen 1l) were re-treated with 24 weeks of SOF/LDV
and ribavirin. 4 pts(29%) failed re-treatment: 1 with RAV (Y93H), and
the patient with Gen 1l. Ribavirin levels increased at re-treatment in
comparison to initial therapy (2.33 vs.1.58 mg/l, p = 0.05).
Conclusions: NS5a RAVs were detected exclusively in Genotype 1
patients who relapsed post DAA and ribavirin therapy. Relapsers
without RAVs had notably lower on-treatment ribavirin levels.
Ribavirin may still play a role in optimising outcome in patients
with advanced cirrhosis.
FRI-232
Hepatitis C therapy delivered within and by a community
addiction service: real life data shows SVR rates >90%
J. McGinley1, J. Schofield1, M. Garthwaite1, G. Sichi-Smith1, L. Laverty1,
S.E. Peters1. 1NHS greater Glasgow and Clyde, Glasgow, United Kingdom
E-mail: joe.schofield@ggc.scot.nhs.uk
Background and Aims: To improve the numbers of patients
accessing Hepatitis C therapy an outreach service was established
within Addiction and Primary Care clinics in West Dunbartonshire.
Before this, patients had to make a 40 km round trip to access hospital
care. Addiction specialist nurses were trained in hepatitis C
management and therapies. A hospital consultant saw the patients
in the community setting once, following a nurse-led evaluation.
Therapy was delivered and monitored locally including interferonbased treatments and DAA. We evaluated our outcomes from 2012 to
2016.
Methods: Data were extracted for all patients referred into the service
from a clinical database and electronic patient records. Variables
included demographics, genotype, fibrosis score( portable Fibroscan),
therapy initiation, completion and response. Optimal outcome of
treatment was defined as sustained virologic response (SVR).
Results: 231 patients were referred to the service between Nov 2012
and July 2016. Median (IQR) age was 49 (43–58) years, 70% (162) male
and 99% (229) Caucasian. 77% (179) attended and had a full initial
assessment. 50% (116) were referred from local GPs and 23% (54) from
addiction services.
Among those who attended (N = 179), 48% (86) had GT3 and 38% (68)
GT1. None were coinfected with HIV or HBV. 26% (48) had ≥F3 fibrosis
on FibroScan. 59% (105) initiated HCV therapy. The median (IQR) time
from referral to treatment initiation was 32(20, 58) weeks. The
prescribed regimens and patient outcomes are provided in Table 1.
Among patients who have stopped treatment (N = 85), 92% (78)
completed the course as prescribed. Excluding those currently on
treatment or awaiting outcome results (N = 70), 93% (65) achieved a
SVR. Relapse has occurred in 2 cases to date. Outcome data on new
DAA are awaited.
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Conclusions: Nurse-led services in community settings can provide
high-quality, effective HCV care and treatment. Addiction services
and primary care clinics are both acceptable and accessible to
patients. Treatment uptake and completion rates were high.
Therapeutic outcomes were excellent, even among patients receiving
interferon-containing regimens. This probably reflects effective
working relationships between HCV/Addiction nursing staff and
other care providers, with additional support of patients who may
otherwise not have completed hospital-based care. In the era of
DAAs, community based delivery of care will improve access to HCV
therapy and emulate SVR rates seen in clinical trials in “real-world”
patients.
FRI-233
Projection of patients who fail treatment in the era of directacting antivirals
J. Chhatwal1,2,3, Q. Chen4,5, T. Ayer5, F. Kanwal6,7, X. Wang8,
M.S. Roberts9, S. Fagiuoli10, J. Petersen11. 1Massachusetts General
Hospital Institute for Technology Assessment; 2Harvard Medical School;
3
Liver Center and Gastrointestinal Division, Massachusetts General
Hospital, Boston, MA; 4Massachusetts General Hospital Institute for
Technology Assessment, Boston; 5H. Milton Stewart School of Industrial
and Systems Engineering, Georgia Institute of Technology, Atlanta;
6
Houston Veterans Affairs Health Services Research and Development
Center of Excellence, Michael E. DeBakey Veterans Affairs Medical
Center; 7Department of Medicine, Gastroenterology and Hepatology,
Baylor College of Medicine, Houston; 8Department of Industrial and
Systems Engineering, University of Florida, Gainesville; 9Department of
Health Policy and Management, University of Pittsburgh, Pittsburgh,
United States; 10Dipartimento di Medicina Specialistica e dei Trapianti
Azienda Socio Sanitaria Territoriale (ASST) Papa Giovanni XXIII, U.S.C.
Gastroenterologia Epatologia e Trapiantologia, Bergamo, Italy;
11
Asklepios Klinik St. Georg, IFI Institut für Interdisziplinäre Medizin,
Hamburg, Germany
E-mail: diana.ferreira@exigoconsultores.com
Background and Aims: The introduction of oral direct-acting
antivirals (DAAs) has dramatically changed the landscape of hepatitis
C virus (HCV) treatment. Many more patients are eligible for therapy
due to the absence of interferon and ribavirin, and real-world
effectiveness of DAAs mirror the results of Phase 3 clinical trials. Our
objective was to quantify the number of HCV (GT 1–6) patients who
fail on currently approved oral DAAs (including NS5A vs. non-NS5A
failures) in Germany.
Methods: We used a previously validated model that predicted the
evolving epidemiology of HCV by simulating the changing landscape
over time. Our model, HEP-SIM (Hepatitis C Disease Burden
Simulation Model), has accurately predicted the burden of HCV in
the United States and was adopted to Germany to simulate the
current clinical management of HCV. Using market research data, we
modeled DAA treatment in different waves starting with the launch
of first-generation DAAs in 2011, followed by second-generation DAAs
including sofosbuvir, simeprevir and ledipasvir in 2014, and multiple
NS5A-inhibitor containing DAAs in 2015. Sustained virologic
response (SVR) rates were based on real-world studies. Within our
model, patients who failed an NS5A were eligible for retreatment
with non-NS5A combinations if cirrhotic, and wait for nextgeneration NS5A therapies until 2018 if non-cirrhotic. We projected
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the number of patients undergoing treatment between 2014 and
2020; and the number of patients who failed DAAs (NS5A and nonNS5A).
Results: We estimated that 157000 patients would receive treatment
with DAAs in Germany from 2014 to 2020, and 11000 patients would
fail to achieve SVR. Among those, 60% would be NS5A inhibitors
failures (Figure 1), 70% non-cirrhotic, and 63% GT1, 4% GT2, 32% GT3
and 2% GT4–6. Although cirrhotic patients who fail on NS5A
inhibitors could get treatment with existing non-NS5A inhibitors,
non-cirrhotic patients would need to wait for next-generation NS5A
inhibitors. We also predicted that the number of non-cirrhotic
treatment failures would continue to increase until the availability of
next-generation NS5A inhibitors.

Conclusions: Even in the era of highly efficacious DAAs, a substantial
number of patients will fail to achieve SVR and will have limited retreatment options. This population represents a group with significant unmet medical need. Safe and effective therapies are needed for
this population to prevent the long-term sequelae of HCV.
FRI-234
Efficacy and safety of sofosbuvir/velpatasvir in people with
chronic hepatitis C virus infection and recent injecting drug use:
the SIMPLIFY study
J. Grebely1, O. Dalgard2, B. Conway3, E. Cunningham1, P. Bruggmann4,
B. Hajarizadeh1, J. Amin1, P. Marks1, S. Quiene1, T.L. Applegate1,
T. Swan5, J. Byrne6, M. Lacalamita7, A.J. Dunlop8, J. Bruneau9,
M.E. Hellard10, G.V. Matthews1, J. Powis11, D. Shaw12, C.M. Thurnheer7,
M. Weltman13, I. Kronborg14, C. Cooper15, J.J. Feld16, C. Fraser17,
A. Litwin18, J. Dillon19, P. Read20, E. Gane21, G.J. Dore1 and on behalf of
the SIMPLIFY Study Group. 1The Kirby Institute, UNSW Australia,
Sydney, Australia; 2Akershus University Hospital, Oslo, Norway;
3
Vancouver Infectious Diseases Center, Vancouver, Canada; 4Arud
Centres for Addiction Medicine, Zurich, Switzerland; 5Médecins Sans
Frontier̀ es, New York, United States; 6Australian Injecting & Illicit Drug
Users League, Canberra, Australia; 7Poliklinik für Infektiologie,
Inselspital, Bern, Switzerland; 8Newcastle Pharmacotherapy Service,
Newcastle, Australia; 9Centre Hospitalier de l’Université de Montréal,
Montreal, Canada; 10The Burnet Institute, Melbourne, Australia; 11South
Riverdale Community Health Centre, Toronto, Canada; 12Royal Adelaide
Hospital, Adelaide; 13Nepean Hospital, Penrith; 14Footscray Hospital,
Footscray, Australia; 15Ottawa Hospital Research Institute, Ottawa;
16
Toronto General Hospital, Toronto; 17Coolaid Community Health
Centre, , Victoria, Canada; 18Montefiore Medical Centre, New York,
United States; 19Ninewells Hospital, Dundee, United Kingdom;
20
Kirketon Road Centre, Sydney, Australia; 21Auckland Hospital,
Auckland, New Zealand
E-mail: jgrebely@kirby.unsw.edu.au
Background and Aims: Interferon-free direct-acting antiviral
therapy (DAA) is safe and effective in people with hepatitis C virus
(HCV) receiving stable opioid substitution therapy (OST), but there

are little data among people with recent injecting drug use. The aim
of this study was to evaluate the adherence, efficacy, and safety of
sofosbuvir/velpatasvir for chronic HCV among people with recent
injecting drug use.
Methods: SIMPLIFY is an international open-label study that
recruited participants with recent injecting drug use ( previous six
months) and chronic HCV genotype (G) 1–6 infection between March
and October, 2016 in seven countries (19 sites). Participants received
sofosbuvir/velpatasvir daily administered in a one-week electronic
blister pack (records the time and date of each dose) for 12 weeks. The
primary endpoint was sustained virological response at 12 weeks
(SVR) after the end of therapy. Adherence to therapy (≥90% of
prescribed doses) was a secondary endpoint.
Results: Of the 103 participants who initiated treatment (mean age
47 years; 72% male; 10% cirrhosis), 32% had HCV G1, 5% G2, 61% G3,
and 2% G4. At screening, 57% were receiving OST, with 73% injecting in
the past month, 48% at least once a week. Of those who were enrolled
for at least 12 weeks by October 2016, 95% (60/63) completed
treatment and 92% (58/63) had adherence ≥90%. There were three
discontinuations (loss to follow-up, n = 2; overdose death, n = 1). End
of treatment response (ETR) was 94% (59/63, 95% CI, 85–98%), with no
confirmed on-treatment virological failures (missing HCV RNA, n = 3;
HCV RNA equivocal, n = 1). ETR was 95% (18/19) in genotype 1, 100%
(2/2) in genotype 2, 92% (34/37) in genotype 3, and 100% (1/1) in
genotype 4. ETR was similar in those with and without injecting in
the last month prior to screening (92% vs. 100%, P = 0.269). SVR on all
participants will be reported.
Conclusions: In this study of once-daily sofosbuvir/velpatasvir
among people with recent injecting drug use and chronic HCV,
high treatment completion, adherence, and ETR were observed, with
no cases of virologic failure.
FRI-235
SOF/VEL/VOX for 8 or 12 weeks is well tolerated and results in high
SVR12 rates in patients receiving opioid substitution therapy
J. Grebely1, I.M. Jacobson2, Z. Kayali3, E.C. Verna4, M.L. Shiffman5,
R.H. Hyland6, L.M. Stamm6, K.C. Huang6, D.M. Brainard6,
J.G. McHutchison6, S. Pol7, R.T. Chung8, D.E. Bernstein9, G. Dore1. 1The
Kirby Institute, UNSW Australia, Sydney, Australia; 2Department of
Medicine, Mount Sinai Beth Israel, New York; 3Inland Empire Liver
Foundation, Rialto; 4Columbia University, New York; 5Liver Institute of
Virginia, Richmond; 6Gilead Sciences, Inc., Foster City, United States;
7
Université Paris Descartes, AP-HP, Hôpital Cochin, Paris, France;
8
Massachusetts General Hospital, Boston; 9Hofstra Northwell School of
Medicine, Hempstead, United States
E-mail: rob.hyland@gilead.com
Background and Aims: HCV infection is highly prevalent among
patients with a history of injecting drug use including those receiving
opioid substitution therapy (OST). The Phase 3 POLARIS studies
demonstrated that treatment with the once-daily fixed-dose combination tablet of sofosbuvir/velpatasvir/voxilaprevir (SOF/VEL/VOX)
for 8 weeks in DAA-naïve patients (POLARIS-2 and POLARIS-3) or for
12 weeks in DAA-experienced patients (POLARIS-1 and POLARIS-4)
was well tolerated and results in SVR12 rates >95% across most
subgroups. Since SOF, VEL, and VOX do not have significant drug-drug
interactions with medications commonly used for OST, these patients
were not excluded from the clinical program.
Methods: This was a post-hoc analysis of data among patients treated
with SOF/VEL/VOX in the Phase 3 POLARIS studies. Records of
concomitant mediations were reviewed for use of OST (including
methadone, buprenorphine and buprenorphine/naloxone). Patients
with a recent (12 month) history of clinically significant substance
abuse were excluded from the studies. The safety and efficacy of SOF/
VEL/VOX were compared between patients receiving, and not
receiving OST.
Results: Among 1056 patients who received SOF/VEL/VOX, 49 (5%)
were receiving OST. Compared to those not receiving OST (n = 1007),
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more of those receiving OST were male (71% vs. 63%), white (92% vs
81%), and had HCV genotype 3 infection (53% vs. 31%). Overall, the
proportion of patients with adverse events (AEs) was similar between
those receiving and not receiving OST (76% vs 75%). Patients receiving
OST had a similar rate of Grade 3 and 4 AEs (4%) compared with nonOST patients (2%). No patients receiving OST discontinued treatment.
The SVR12 rate was similar ( p = 1) in those receiving OST (96%, 47/49)
and not receiving OST (96%, 965/1007).
Conclusions: The pangenotypic SOF/VEL/VOX FDC provides a welltolerated and highly effective treatment for HCV infection for patients
receiving OST.
FRI-236
Safety and efficacy of Ombitasvir, Paritaprevir/Ritonavir and
Dasabuvir with or without ribavirin in chronic hepatitis C
patients receiving opioid substitution therapy: a pooled analysis
across 12 clinical trials
J. Grebley1, M. Puoti2, H. Wedemeyer3, C. Cooper4, M.S. Sulkowski5,
G. Foster6, T. Berg7, E. Villa8, F. Rodriguez-Perez9, D.L. Wyles10,
N.N. Alami11, Z. Zhang11, E. Dumas11, G.J. Dore1. 1The Kirby Institute,
UNSW Australia, Sydney, Australia; 2Azienda Ospedaliera Ospedale
Niguarda Ca’Granda, Milan, Italy; 3Medizinische Hochschule Hannover,
Hannover, Germany; 4Faculty of Medicine, University of Ottawa, Ottawa,
Canada; 5Viral Hepatitis Center, Johns Hopkins University, Baltimore,
United States; 6Queen Mary University of London and Barts Health NHS
Trust, London, United Kingdom; 7Universitatsklinikum Leipzig, Leipzig,
Germany; 8University of Modena and Reggio Emilia, Modena, Italy;
9
Gastroenterology Department, VA Caribbean Healthcare System, San
Juan, Puerto Rico; 10Infectious Diseases Division, Department of
Medicine at Denver Health, Denver; 11AbbVie Inc., North Chicago,
United States
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: Hepatitis C virus (HCV) infection disproportionately affects people receiving opioid substitution therapy (OST),
but treatment uptake remains suboptimal in this patient population.
Interferon-free, direct-acting antiviral (DAA) regimens have not been
extensively studied in people receiving OST. We aimed to investigate
the impact of OST on the completion, adherence, efficacy and safety of
the 3-DAA regimen of ombitasvir (OBV), paritaprevir (identified by
AbbVie and Enanta) co-dosed with ritonavir (PTV/r), and dasabuvir
(DSV) ± ribavirin (RBV) among patients infected with HCV genotype 1
(GT1), with or without compensated cirrhosis.
Methods: Patient-level data were pooled from GT1-infected patients
enrolled in 12 Phase 2/3/3b clinical trials and categorised by use of
OST. Patients with ongoing drug use were generally excluded from
these trials based on the result of urine drug screens or at the
investigator’s discretion. HCV treatment completion, treatment
adherence (≥90% compliance by pill count for DAAs and, if applicable,
RBV), sustained virologic response at 12 weeks’ post-treatment
(SVR12) and adverse events (AEs) were assessed. SVR12 was
compared between groups using the chi-square test.
Results: Among 4,747 enrolled patients, 3% (n = 149) were receiving
OST. Among patients receiving OST vs. those not receiving OST,
median age (range) was 49 (19–69) vs. 54 (18–83) years; 75% (n = 112)
vs. 57% (2,639) were male; 82% (n = 122) vs. 52% (n = 2,409) had GT1a
infection; 76% (n = 113) vs. 61% (n = 2,792) were treatment-naive; 17%
(n = 25) vs. 18% (n = 830) had cirrhosis; and 77% (n = 114) vs. 77% (n =
3,526) had baseline HCV RNA ≥800,000 IU/mL. The proportion of
patients completing HCV treatment did not differ between those
receiving OST and those not receiving OST (97% [n = 144] vs. 98% [n =
4,510], respectively), while adherence to treatment was reduced in
patients receiving and not receiving OST (71% [n = 105] vs. 88% [n =
4,033], respectively). SVR12 rates were similar between patients
receiving and not receiving OST (94% [n = 140] vs. 96% [n = 4,405],
respectively; p = 0.273). Treatment-emergent AEs and laboratory
abnormalities are provided in the Table.
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Table 1: Treatment-emergent AEs and laboratory abnormalities
Receiving
OST n = 149
Any AE, n (%)
127 (85)
AEs in ≥10% of either patient group, n (%)
Fatigue
41 (28)
Headache
29 (20)
Nausea
39 (26)
Pruritus
17 (11)
Insomnia
21 (14)
Diarrhoea
10 (7)
Rash
15 (10)
Anxiety
16 (11)
Post-baseline laboratory abnormalities, n (%)
Haemoglobin
Grade 3 (<8.0–6.5 g/dL)
2 (1)
Grade 4 (<6.5 g/dL)
0
ALT
Grade 3 (>5–20 × ULN)
0
Grade 4 (>20 × ULN)
0
Total bilirubin
Grade 3 (>3–10 × ULN)
8 (5.4)
Grade 4 (>10 × ULN)
0

Not receiving
OST n = 4598
3595 (78)
1264 (28)
1035 (23)
690 (15)
560 (12)
547 (12)
466 (10)
276 (6)
172 (4)
15 (0.3)
1 (<0.1)

27 (0.6)
6 (0.1)
191 (4.2)
6 (0.1)

Conclusions: Although treatment adherence was lower in patients
receiving OST vs. those not receiving OST, treatment completion and
SVR12 rates were similar between groups. Treatment was generally
well-tolerated in both patient groups. These data support the use of
DAA therapies in patients receiving OST.
FRI-237
HepCom: impact of co-morbidities on the final success of direct
antiviral agents therapy in hepatitis C
J. Ampuero1,2,3,4, C.J. Maté5, R. Quiles3,6, N. Palomo3,7, J.M. Rosales8,
S. Llerena9, P. Cordero1, F. J. Serrano3,10, J.J. Urquijo11, M. Maraver12,
G. Ontanilla1, A. Ortega3,13, M. Hernández14, M. Bonacci3,15,16,
X. Forns3,15,16, J.L. Calleja14, R. Andrade13, J.M. Pascasio1,4, M. Diago11,
M. De la Mata3,10, I. Carmona1, B. Figueruela17, J. Crespo9,
J.M. Navarro8, M. Buti3,7, J. Salmeron3,6, M. Romero-Gomez1,2,3,4.
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Management Of Digestive Diseases, Valme University Hospital, Sevilla;
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Hospital Universitario San Cecilio, Granada; 7Hospital Universitario
Vall d’Hebrón, Barcelona; 8Agencia Sanitaria Costa del Sol, Marbella;
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Hospital Universitario Marqués de Valdecilla, Santander; 10Hospital
Universitario Reina Sofia, Cordoba; 11Hospital General, Valencia;
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Hospital Universitario Juan Ramón Jiménez, Huelva; 13Hospital
Universitario Virgen de la Victoria, Málaga; 14Hospital Universitario
Puerta de Hierro, Madrid; 15Hospital Universitario Clinic; 16IDIBAPS,
Barcelona; 17Valme University Hospital, Sevilla, Spain
E-mail: javi.ampuero@gmail.com
Background and Aims: Patients with hepatitis C-related liver
dysfunction and co-morbidities could not benefit from sustained
virological response and it could be disappointing for patients,
relatives and physicians when developing disease progression and
even death. Therefore, we aimed to assess the impact of comorbidities on the success of antiviral therapy during the first year
in patients with hepatitis C receiving direct-acting antivirals (DAA).
Methods: Prospective multicenter study including 1164 patients
with chronic hepatitis C (cirrhosis 73%; genotype 1 82%) treated with
DAA. Charlson Index (CI) was used to evaluate co-morbidities. Clinical
outcomes were recorded and classified according to medical
attention required from hospitalization to attendance in the
emergency room. Data mining and decision tree were used to build
an algorithm for the prediction of clinical outcomes and mortality
(SPSS 23.0, Chicago, IL).
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Results: Mortality rate was 4% (45/1164) and clinical outcomes were
seen in 19% (223/1164): hospitalization 11% (131/1164) and emergency
room 8% (92/1164). Charlson Index was higher in patients with
outcomes (3.3 ± 1.8 vs. 2.3 ± 1.6; p < 0.0001) and exitus (4.4 ± 2.4 vs.
2.4 ± 1.6; p < 0.0001). Age (59.4 ± 11.7 vs. 57.1 ± 10.1 years; p = 0.008),
albumin (3.7 ± 0.6 vs. 4 ± 0.5 mg/dl; p = 0.0001), bilirubin (1.33 ± 1.3 vs.
1.03 ± 0.8; p = 0.0001), MELD (10.4 ± 3.8 vs. 8.6 ± 2.5; p = 0.0001) and
decompensated cirrhosis (43% (95/223) vs. 14% (128/941); p = 0.0001)
were associated in the univariate analysis with clinical outcomes. In
multivariate analysis, age [HR 1.02 (95% CI 1.00–1.03); p = 0.015],
albumin [HR 0.52 (95% CI 0.41–0.65); p = 0.0001] and CI [HR 1.20 (95%
CI 1.13–1.28); p = 0.0001] were independently related to clinical
outcomes. Moreover, CI [HR 1.43 (95% CI 1.26–1.62); p = 0.0001], age
[HR 1.10 (95% CI 1.06–1.13); p = 0.0001], bilirubin [HR 1.3 (95% CI 1.04–
1.62); p = 0.022], albumin [HR 0.25 (95% CI 0.15–0.42); p = 0.0001] and
ALT [HR 0.99 (95% CI 0.98–0.99); p = 0.022] were independently
related to death. Data mining and decision tree allowed us to build an
algorithm for the prediction of clinical outcomes and mortality taking
into account CI and albumin level (Figure).

In a large registrational program, G/P achieved sustained virologic
response rates of ≥95% and low rates of virologic failures in most
populations evaluated across all major GTs. We report the integrated
safety results from patients enrolled in phase 2 or 3 studies.
Methods: Key inclusion criteria from 8 multicenter, phase 2 or 3
clinical trials included in this analysis were age ≥18 years,
compensated liver disease, and treatment-naïve or treatmentexperienced status. Exclusion criteria were hepatitis B virus coinfection and creatinine clearance <50 mL/min. Patients received G/P
300/120 mg once daily for 8, 12, or 16 weeks. Adverse events (AEs)
and laboratory abnormalities were monitored.
Results: Of the 2265 patients in the analysis, 288 (12.7%) had
compensated cirrhosis, while 1977 (87.3%) did not have cirrhosis.
AEs occurring in ≥10% of subjects were headache and fatigue
(Table). Most AEs were mild (65.9%), and the frequency and severity
of AEs were similar in subjects with cirrhosis and subjects
without cirrhosis. Frequency of grade ≥3 AEs, AEs leading to
discontinuation of study drug, and serious AEs were 2.9%, 0.4%, and
2.1%, respectively. Grade ≥3 laboratory abnormalities were infrequent
(≤0.4%). No cases consistent with drug-induced liver injury occurred.
Table: AEs
Event
DAA-related AEs
Any
Serious AE
AE grade ≥3
AE leading to
discontinuation of
study drug
Most frequent AEs (≥10%)
Headache
Fatigue

Conclusions: Baseline co-morbidities and liver dysfunction were
strongly related to clinical outcomes and mortality in patients with
hepatitis C receiving DAA therapy. An algorithm based on Charlson
Index and albumin identifies patients at risk of clinical outcomes or
death beyond sustained viral eradication.
FRI-238
Safety of glecaprevir/pibrentasvir in adults with chronic genotype
1–6 hepatitis C virus infection: an integrated analysis
J.-F. Dufour1, E. Zuckerman2, N. Zadeikis3, C. Hezode4, S.W. Paik5,
P. Andreone6, O. Weiland7, J. Slim8, S.L. Flamm9, T. Morgan10,
H. Vargas11, S. Strasser12, A. Brown13, Y. Yu3, A. Porcalla3, F. Mensa3.
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of Bologna, Bolongna, Italy; 7Karolinska University Hospital Huddinge,
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Background and Aims: The direct-acting antivirals (DAAs) glecaprevir (an NS3/4 protease inhibitor identified by AbbVie and Enanta) and
pibrentasvir (an NS5A inhibitor) were developed as a combination
regimen (G/P) to treat adults with chronic hepatitis C virus (HCV)
infection due to genotypes (GTs) 1–6 with compensated liver disease.

Overall, n (%) N = 2265
929 (41.0)
1 (<0.1)
4 (0.2)
3 (0.1)

410 (18.1)
330 (14.6)

Conclusions: In patients with HCV GT1–6 infection, G/P was well
tolerated in subjects with compensated liver disease, with mostly
mild AEs, low rates of serious AEs and treatment discontinuation. Ontreatment laboratory abnormalities were rare, and patterns and rates
of AEs were similar in subjects with and those without compensated
cirrhosis. G/P was not associated with drug-induced liver injury.
FRI-239
Analysis of the real-world treatment effectiveness of elbasvir/
grazoprevir
J.S. Mc Combs1, J. McGinnis1, S. Fox2, I. Tonnu-Mihara3. 1School of
Pharmacy; 2Keck School of Medicine, University of Southern California,
Los Angeles; 3Department of Veterans Affairs, Veterans Health
Administration, Long Beach, United States
E-mail: jmccombs@usc.edu
Background and Aims: Documentation of the real-world effectiveness of elbasvir/grazoprevir, a new all-oral direct acting antiviral
(DAA) treatment for hepatitis C, is limited. This study evaluated the
effectiveness of elbasvir/grazoprevir for the treatment of hepatitis C
patients within the Veterans Health Administration.
Methods: A retrospective cohort study was conducted using patients
who initiated treatment on elbasvir/grazoprevir and terminated
treatment prior to August 1, 2016. This restriction allowed for a posttreatment observation period of at least 12 weeks in which to
determine if the patient completed adequate post-treatment viral
load lab tests to determine treatment outcome. The primary outcome
measure was a sustained virolgic response at 12-weeks posttreatment (SVR12). Patients were designated as achieving SVR12 if
all of their post-treatment viral load lab results were “not detected”
with one lab test occurring 12 or more weeks following termination
of treatment.
Results: A total of 929 elbasvir/grazoprevir patients terminate
treatment before August 1, 2016 of which 732 patients had at least
one post-treatment viral load test. Of those, 548 patients had
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adequate labs to determine treatment outcome (SVR12). There were
184 patients with an undetectable post-treatment viral load test but
who did not have a confirmatory lab test 12 or more weeks posttreatment, and were not included in the analysis. However, all posttreatment lab tests for these excluded patients were “not detected.”
The average age of the study final study sample was 64 years and the
majority of patients were black males. The primary genotype treated
was genotype 1 (95%) and 33% of patients had a diagnosis of cirrhosis
or decompensated cirrhosis at baseline. The majority of study
patients had a baseline FIB4 > 1.45 (71%). Ninety-one percent of the
548 elbasvir/grazoprevir patients who met study inclusion criteria
completed 12 or more weeks of treatment. Of these 548 patients, 504
achieved SVR12 (92%).
Conclusions: The real-world treatment effectiveness of elbasvir/
grazoprevir found in this study approached the SVR12 rates reported
in the drug’s clinical trials. Elbasvir/grazoprevir appears to work well
in real-world practice and has similar effectiveness to other all-oral
DAA regimens.

body weight and ribavirin. Despite this, there is no data on clinical
responses related to body weight and only one study even referencing
body mass index (BMI). This study examines the relationship of
treatment failure of LDV/SOF therapy to body weight and BMI and the
contributory aspects of race and gender.
Methods: Kaiser Permanente is an integrated healthcare system
caring for four million members at 23 centres in Northern California.
Hepatitis C (HCV) patients who started LDV/SOF-based therapy were
identified. Sustained Viral Response (SVR12) was defined as HCV
RNA <lower limit of quantification ≥12 weeks after completing
therapy. Patients were cirrhotic if: (a) biopsy-proven cirrhosis was
previously identified; (b) FibroScan® ≥12 kPa; (c) Definitive clinical
cirrhosis; or, (d) the AST to Platelet Ratio Index (APRI) was >2.0 in the
absence of biopsy within three years, and non-cirrhotic otherwise.
Case controls were matched at a 5:1 ratio for age, genotype and
treatment. Data was extracted for weight, BMI, gender, self-identified
race and cirrhosis measures.
Results: There were 1492 patients started on LDV/SOF who ended
therapy by 30 NOV 2015. Ninety patients with treatment failure were
identified and matched to 450 controls; 441 had complete data.
Baseline characteristics and results are delineated in the Table. The
treatment failure group had a higher representation of men and
cirrhotics. There was a significant increased risk of treatment failure
related to increased weight and increasing BMI, including when
controlled for gender and cirrhosis status.
Conclusions: Patients with increasing weight and BMI, particularly
BMI > 40, had a higher risk of treatment failure with LDV/SOF.
Previously known associations of increased risk of treatment failure
associated with cirrhosis and male gender were confirmed. Racial
identities were not significant predictors of failure. Further study is
warranted on the pharmacokinetics of LDV/SOF in morbidly obese
patients as well as consideration of this factor when selecting
regimens for treatment of HCV in these patients.

FRI-240
Obesity and high body weights predict ledipasvir/sofosbuvir
treatment failure
J.B. Lai1, M.A. Witt2, J. Ready3, M.P. Pauly4, D. Witt2. 1Gastroenterolgy
and Infectious Diseases; 2Infectious Diseases, Kaiser Permanente
Medical Center, San Rafael; 3Gastroenterolgy, Kaiser Permanente
Medical Center, Santa Clara; 4Gastroenterolgy, Kaiser Permanente
Medical Center, Sacramento, United States
E-mail: david.j.witt@kp.org
Background and Aims: Reduced drug levels have been related to
treatment failure in obese patients with bacterial and viral infections.
Factors affecting drug levels have been identified in patients treated
with ledipasvir/sofosbuvir (LDV/SOF). Gender and cirrhosis have
been related to an increased risk of treatment failures. Oral clearance
(CL/F) and volumes of distribution (Vc/F, Vp/F) are affected by sex,

Table (abstract: FRI-240).
Baseline
Characteristics

Failures

Male
Cirrhosis
Race:
• Caucasian
(reference)
• African American
• Other

Controls

(n)

%

(n)

%

71
51

79
63.3

285
187

64.6
49

58

64.4

300

68

14
18

15.5
20

67
74

Odds Ratio

95% Confidence
Interval

2.05
2.34

1.19–3.52
1.47–3.75

1.08
1.25

0.57–2.05
0.7–2.26

15.1
16.8

Table (abstract: FRI-240).
Failures

Results
Median
Weight
(pounds)
BMI

Controls

Interquartile
Range

Mean

Median

46.5

204.4

182

200
26.22

6.13

30.1

Interquartile
Range
49

27.45

6.58

Mean
185.6

p ≤ 0.001

28.3

p = 0.005

Table (abstract: FRI-240).
Failures

Controls

BMI:

(n)

%

(n)

%

• 18.5–<25
(reference)
• 25–29
• 30–34
• 35–39
• ≥40

14

15.5

131

29.7

40
19
8
9

44.4
21.1
8.9
10

171
85
40
14

38.8
19.3
9
3.2
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Odds Ratio

95% Confidence
Interval

2.19
2.09
1.87
6.02

1.14–4.19
1.0–4.39
0.73–4.78
2.21–16.39
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FRI-241
Hepatitis C Care Continuum: experience of an Emergency
department screening programme
J. Lee1, P. McGettrick1, A. Moriarty1, G. Farrell1, M. Coghlan1, C. Murray1,
C. Bergin1, S. O’Connell1. 1GUIDE, St. James’ Hospital, Dublin, Ireland
E-mail: jlee3@tcd.ie
Background and Aims: The Emergency Department Viral Screening
Study (EDVS) was introduced in St. James’ Hospital, Dublin in March
2014 as an opt-out screening study for blood-borne viruses in
patients who are undergoing phlebotomy as part of routine clinical
care. This study aim is to examine the existing cascade of care in those
patients newly diagnosed with active Hepatitis C infection from the
initial pilot programme, as well as those diagnosed and re-linked to
care from the roll-out programme. We examined the demographic
and disease-related factors in these cases, as well as the treatment
outcomes.
Table: Characteristics of Cohort and Cascade of care
Cohort, HCV PCR +ve (n =)
Age
– Median (IQR)
Sex
– Female
– Male
Ethnicity

Risk group

Genotype tested (n =)

Patients referred to GUIDE (n =)
Patients who attended GUIDE clinic
Patients who had fibroscan (n =)
– Number of fibroscans above
threshold for treatment (>8.5kPa)
– Median score (IQR)
Treatment commenced
– SOF/DAC/RBV
– SOF/LDV/RBV
– IFN/RBV
Treatment outcomes
– SVR 12
– SOF/DAC/RBV
– SOF/LDV/RBV
– Failures
– IFN/RBV
– Ongoing
– SOF/DAC/RBV
– IFN/RBV

106
39 (35, 49)
26 (24.5%)
80 (75.5%)
Caucasian = 104 (98.2%)
African = 1 (0.9%)
Asian = 1 (0.9%)
Other = 0
IVDU = 85 (80.2%)
Sexual = 2 (1.9%)
Transfusion = 6 (5.7%)
Other = 3 (2.8%)
Unknown = 10 (9.4%)
66 (62.3%)
G2 = 2 (3%)
G3 = 33 (50%)
G4 = 2 (3%)
G1 = 29 (43.9%)
106 (100%)
62 (58.5%)
42 (39.6%)
16 (38.1%)
7.7 (5.98, 11.3)
7(43.8% of those eligible)
2
2
3
3 (42.9%)
1
2
2 (28.6%)
2
2(28.6%)
1
1

GUIDE = Genitourinary Infectious Diseases Department
SVR12 = Sustained virologic response at 12 weeks
SOF/DAC/RBV = Sofosbuvir/Daclatasvir/Ribavarin
SOF/LDV/RBV = Sofosbuvir/Ledipasvir/Ribavarin
IFN/RBV = Interferon/Ribavarin

Methods: Retrospective analysis was performed on PCR positive
Hepatitis C patients who were referred to Infectious diseases clinic
during both the pilot EDVS study from March 2014 to January 2015
and the subsequent roll-out programme from July 2015 to November
2016. The Electronic patient record was used to assess demographic
factors, laboratory and radiological findings, as well as subsequent
engagement in care and treatment provided. Treatment success was

measured using the sustained virologic response at 12 weeks
(SVR12).
Results: Of the 106 new or re-linked patients with active Hepatitis C
infection, 80 (75.5%) were male, median age was 39, 104 (98%) were
Caucasian and 85 (80.2%) had a history of intravenous drug use. All
patients were linked to the Infectious Diseases clinic, 62 (58.5%) of
whom attended. 66 (62.3%) had genotype testing, the most common
being genotype 3 (50%) and 1(43.9%). Of those who attended, 42
(67.7%) had fibroscan testing of which 16 (25.8%) had a value greater
than 8.5 kPa and were eligible for treatment as per national DAA
treatment criteria. 7 (44%) commenced treatment, 4 on direct acting
antivirals and 3 on Interferon/ribavarin. To date, 5 have completed
treatment and 3 (all on DAAs) have achieved SVR12 with 2 ongoing.
Conclusions: Through the EDVS study, 106 newly diagnosed or
patients not currently engaged in care with active chronic Hepatitis C
were linked to Infectious Diseases services. To date 7 patients were
treated who otherwise may not have been. Despite best efforts to
follow-up on patients with active Hepatitis C, subsequent engagement is lacking with 58% of patients attending. However, once
engaged, 44% of patients deemed eligible by national criteria received
treatment. Strategies to improve engagement in Hepatitis C services
are required to improve the Hepatitis C care continuum and optimize
outcomes from the screening programme.
FRI-242
Changes in markers of liver function in hepatitis C virus genotype
1b Asian patients with compensated cirrhosis treated with
ombitasvir/paritaprevir/ritonavir plus dasabuvir with ribavirin in
the ONYX-II study
J. Heo1, Y. Luo2, W.-L. Chuang3, J. Jia4, K.-H. Han5, M.-L. Yu6, H. Tang7,
Y.-S. Lim8, C.-Y. Peng9, M. Xu10, M. Wang11, B. Fu2, N. Mobashery2,
L. Wei12. 1Department of Internal Medicine, Pusan National University
and Medical Research Institute, Pusan National University Hospital,
Busan, South Korea; 2AbbVie Inc., North Chicago, United States;
3
Kaohsiung Medical University, Kaohsiung City, Taiwan; 4Beijing
Friendship Hospital, Capital Medical University, Beijing, China; 5Yonsei
University College of Medicine, Seoul, South Korea; 6Department of
Internal Medicine and Hepatitis Center, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan; 7West
China Hospital of Sichuan University, Chengdu, China; 8University of
Ulsan College of Medicine, Seoul, South Korea; 9China Medical University
Hospital, Taichung, Taiwan; 10Guangzhou Eighth People’s Hospital,
Guangzhou; 11Department of Infectious Disease, The 81st Hospital, PLA/
Nanjing Jingdu Hospital, Anhui Medical University, Jiangsu Province;
12
Peking University People’s Hospital, Beijing, China
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: Patients chronically infected with hepatitis C
virus (HCV) are at risk of developing extrahepatic manifestations of
HCV as well as progressing to compensated or decompensated
cirrhosis and hepatocellular carcinoma. Although current treatments
have high rates of sustained virologic response (SVR), relatively little
is known about possible regression of liver fibrosis after achieving an
SVR. The ONYX-II trial examined the efficacy and safety of ombitasvir
(OBV), ritonavir-boosted paritaprevir (PTV/r; identified by AbbVie
and Enanta) and dasabuvir (DSV) + ribavirin (RBV) in Asian patients
with HCV genotype (GT) 1b infection and compensated cirrhosis.
Here we report changes in key markers of liver fibrosis and function
on and post treatment.
Methods: Patients with chronic HCV GT1b infection and compensated cirrhosis were enrolled in China, South Korea and Taiwan and
received 12 weeks of OBV/PTV/r (25 mg/150 mg/100 mg once daily)
and DSV (250 mg twice daily) with weight-based RBV. The primary
objective of ONYX-II was to assess efficacy (SVR12) and safety of the
regimen. Changes in markers of liver fibrosis and function between
baseline (BL) and post-treatment week (PTW) 12 are presented.
Results: Overall, 104 patients were enrolled and treated in ONYX-II.
All patients (104/104, 100%) achieved SVR12. BL and PTW12 data for
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FibroTest score, alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin, albumin, platelet count and alpha
fetoprotein (AFP) are shown in Table 1. All selected parameters
showed numerical improvements between BL and PTW12. Mean ALT
and AST levels returned to within normal range and FibroTest scores
demonstrated a numerical improvement, suggesting improvement in
liver status. The complete set of data between BL and PTW12 will be
presented for these parameters and other liver composite parameters
at the conference.

FibroTest score
ALT (U/L)
AST (U/L)
Albumin (g/L)
Total bilirubin (μmol/L)
Platelet count (×109/L)
AFP (ng/mL)

N

BL,
mean

PTW12
visit,
mean

Mean change
from BL to
PTW12 (SD)

91
101
101
101
101
101
101

0.77
87.4
84.6
43.3
17.1
115.7
18.0

0.67
28.2
30.1
44.9
14.6
117.2
5.4

−0.10 (0.11)
−59.2 (65.0)
−54.4 (47.6)
1.6 (2.6)
−2.5 (5.6)
1.5 (23.4)
−12.6 (16.4)

SD, standard deviation.

Conclusions: Measurement of key liver function markers during the
ONYX-II trial showed a numerical improvement in these markers
within 12 weeks of completion of treatment in HCV GT1b-infected
patients with compensated cirrhosis. Further follow-up of these
patients will determine the long-term durability of these changes.
FRI-243
Cure of chronic hepatitis C patients receiving direct-acting
antivirals correlated with partial restoration of HCV-specific T cell
responses
J. Shi1, Y. Li1, M. Shi1, F.-S. Wang1. 1Beijing 302 Hospital, Beijing, China
E-mail: shijijing1983@126.com
Background and Aims: The newly developed direct acting antivirals
(DAAs) bring a milestone in HCV infection and achieve high cure rates
for all HCV genotypes, but the underlying immunologic mechanisms
are still not fully clarified. Myeloid-derived suppressor cells (MDSCs)
are heterogeneous immature myeloid lineage cells that can be
broadly classified into two groups-granulocytic and monocytic.
Recently, some reports showed that granulocytic MDSCs (gMDSCs)
can suppress T cells function through arginase-dependent pathway,
contributing to HBV-specific T cells functional exhaustion in chronic
HBV infection. But the roles of gMDSCs are not clear in chronic
hepatitis C (CHC) patients. In our study, we investigated the clinical
outcome and the immune characteristics, especially the kinetics of
gMDSC within CHC patients treated with DAAs.
Methods: 15 chronic HCV 1b infection individuals treated with IFNfree regimens for 6 months are enrolled. Blood samples were
collected before and during IFN-free treatment with daclatasvir and
asunaprevir and compared with samples from the blood of 10 healthy
individuals (controls). The phenotypic and functional characteristics
of gMDSCs and T cells were analyzed by multicolor flow cytometry.
Results: 13 patients with a sustained virologic response 24 weeks
after completion of therapy (SVR24) and 2 with treatment failure, one
patient had virologic breakthrough at week 8, and the other patient
relapsed at the end of treatment. Compared to controls, the
percentages of gMDSCs from CHC patients were significant increased
( p < 0.01). A rapid decrease of gMDSCs in all patients was associated
with the increased expression of TCR ζ chain on CD8+ T cells. But there
was a rebound of gMDSCs in the two patients who treated
unsuccessfully when the viraemia become detectable at week 8 or
the end of treatment. Furthermore, the expression of inhibitory
receptors e.g. PD-1 and CTLA4 on HCV-specific CD8+ T cells gradually
decreased, with a significant correlation with the frequencies of
gMDSCs.
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Conclusions: Combination of DAAs can cure chronic HCV 1b infection
with a rate about 86%. Furthermore, DAA-mediated clearance of HCV
is associated with the decrease of gMDSCs and partial restoration of T
cell responses, suggesting that gMDSC may suppress T cell responses
in chronic HCV infection.
FRI-244
Fibrosis regression in chronic hepatitis C patients after treatment
with direct-acting antiviral agents is more effective than before –
comparison of different noninvasive methods
J.R.O.A.R. Carvalho1, F.R. Serejo1, J.R. Velosa1. 1Gastroenteroloy and
Hepatology, Hospital de Santa Maria/CHLN, University of Lisbon,
Portugal, Lisbon, Portugal
E-mail: joana.rita.carvalho@gmail.com
Background and Aims: Treatment of HCV infection with directacting antiviral agents (DAAs) has changed the future of the patients.
Sustained virologic response (SVR) improves fibrosis, reducing
morbidity and mortality. We aimed at evaluating fibrosis evolution
by different noninvasive fibrosis markers after 1 year of treatment,
comparing the outcomes with the new DAAs versus the old treatment
regimen Peg-interferon+/−ribavirin.
Methods: Group 1: 105 patients treated with DAA were prospectively
included from 2015 to 2016; group 2: 73 consecutive patients treated
with the old regimens between 2012 and 2013 were reviewed. All the
patients completed 1 year of follow up from the beginning of the
treatment and achieved SVR. Transient elastography (TE) –
Fibroscan® was performed before treatment and after 1 year of
follow up. Cutoff values for fibrosis: 5.43 kPa – F ≥ 2 (PPV 0.96, NPV
0.25); 8.18 kPa – F ≥ 3 (PPV 0.82, NPV 0.97); 12.0 kPa – F = 4 (PPV 0.93,
NPV 0.73) (Serejo F, Portuguese J. of Gastroenterology 2007; 14).
Biochemical parameters were accessed and Fibrosis 4 index (FIB-4)
and AST to Platelet Ratio Index (APRI) were calculated at those
moments. Statistical analysis was performed using SPSS v23.
Results: Group 1: 105 patients, 50.5% male, median age 53 years, 46%
genotype 1b; Group 2: 73 patients, 65.8% male, median age 42 years,
44% genotype 1b. After treatment there was a significant improvement of TE in both groups (Group 1: p < 0.001, CI 95%: −5.21 to 1.96;
Group 2: p = 0.012, CI 95%: −1.64 to 0.22) but more expressive in
Group 1 (mean rank 76.8 vs. 107.8, p < 0.001). There is also a
significant reduction of FIB-4 in both groups ( p < 0.001, CI 95%: −7.13
to 4.69), more expressive in Group 1 (53.6 vs. 141.2, p < 0.001) and of
APRI ( p < 0.001, CI 95%: −1.26 to 0.61), with no differences between
groups. Considering the liver stiffness cut-offs, there was a significant
reduction of fibrosis stage after treatment in both groups (Group 1:
p < 0.001; Group 2: p = 0.01), but the downstage is more significant in
Group 1 (71.9 vs. 114.8, p < 0.001) – Group1: 45.7% decrease, 49.5%
maintain, 4.8% progressed; Group 2: 24.7% decrease, 68.5% maintain,
6.8% progressed. Clinical or laboratorial independent predictors of
fibrosis regression were not found.
Conclusions: After 1 year of treatment with DAAs a significant
reduction of fibrosis stage was achieved, more effective than with the
old regimens. Only the treatment was relevant for the regression of
fibrosis whatever patient characteristics.
FRI-245
Total cholesterol and low-density lipoprotein increases after
treatment with direct-acting antiviral agents – Implications in the
future?
J.R.O.A.S. Carvalho1, F. Serejo1, J. Velosa1. 1Department of
Gastroenterology and Hepatology, Hospital de Santa Maria/CHLN,
University of Lisbon, Lisbon, Portugal
E-mail: joana.rita.carvalho@gmail.com
Background and Aims: Hepatitis C Virus (HCV) downregulates
cholesterol levels. The increase in cholesterol levels caused by the
elimination of HCV might favor metabolic disorders. With the
availability of new direct acting antiviral agents (DAA) this subject
requires careful consideration. We aimed at evaluating the behaviour
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of metabolic risk factors of chronically HCV infected patients before
and after treatment, comparing the outcomes with the new DAAs
versus the old treatment regimen Peg-interferon+/−ribavirin.
Methods: Group 1: 105 patients treated with DAA were prospectively
included from 2015 to 2016; group 2: 73 consecutive records of
patients with HCV treated with the old regimens between 2012 and
2013 were reviewed. All the patients completed 1 year of follow up
from the beginning of the treatment and achieved SVR. Biochemical
and clinical parameters were accessed before treatment and after 1
year of follow up. Statistical analysis was performed using SPSS v23.
Results: Group 1: 105 patients, 50.5% male, median age 53 years, 46%
genotype 1b; group 2: 73 patients, 65.8% male, median age 42 years,
44% genotype 1b. There was a significant increase in total cholesterol
in both groups (group 1: p < 0.001, 95% CI: 0.41–0.78; group 2: p <
0.001, 95% CI: 0.23–0.69). In group 1, triglyceride levels significantly
decreased ( p = 0.015, 95% CI: −0.33 to 0.04) after treatment but in
group 2 there was a significant increase in triglyceride levels ( p =
0.014, 95% CI: 0.07–0.59). In group 1, low-density lipoprotein
cholesterol (LDL) levels significantly increased after treatment ( p =
0.029, 95% CI: 0.05–0.88) but there was no evidence of significant
variation in group 2. There was also no significant variation in HDL,
glucose and serum iron levels in both groups. In group 1 ferritin
serum levels significantly decreased ( p < 0.001, 95% CI: −138.3 to
74.4) but there was not a significant variation of the ferritin serum
levels in group 2.
Conclusions: Elimination of HCV was associated with a significant
increase in total cholesterol levels with both regimens. LDL levels
significantly increase after treatment with the new DAA, but not with
the old treatment. In contrast, interferon based therapy increased
triglycerides, but in the new DAA regimens there is a reduction of
triglyceride levels. The acute phase protein ferritin significantly
decreased only after treatment with DAA. These metabolic disorders
require future evaluation and follow up.
FRI-246
Successful implementation of HCV treatment in two large HIV
clinics in Amsterdam: HCV treatment cascade of care
J. Saris1, G. van den Berk2, D.A. Moha2, J. van der Meer1, K. Brinkman2,
M. van der Valk1. 1Department of Infectious Diseases, Academic Medical
Centre; 2Department of Internal Medicine, OLVG-Oost, Amsterdam, The
Netherlands
E-mail: j.saris@amc.uva.nl
Background and Aims: The availability of direct antiviral agents
(DAA) has dramatically improved the success of hepatitis C (HCV)
therapy. Since November 2015 DAA treatment is available for all HCV
patients regardless of the extent of liver fibrosis. We describe the
cascade of hepatitis C care in HIV-HCV co-infected individuals in two
large clinics in Amsterdam.
Methods: We assessed HIV-HCV co-infected patients in care in the
Academic Medical Centre and the OLVG in Amsterdam. Chronic HCV
infection was defined as HCV-RNA positive for more than 6 months as
per 2014. Follow up is reported up until November 1 2016. Sustained
viral response (SVR) was defined as undetectable HCV-RNA 12 weeks
after end of treatment (SVR12) and used as primary outcome.
Reasons for not yet initiating HCV treatment were retrospectively
collected.
Results: Of 4647 HIV-infected patients in care in 2014 a total of 259
patients (5,6%) were HCV-RNA positive. The majority was infected
with genotype 1a (58,3%) or 4 (18,9%). Of patients with an available
fibroscan score, 9,1% (15/165) had compensated cirrhosis. Ninety-five
percent had a well-controlled HIV-infection. Two hundred thirty
patients initiated DAA treatment (88,8%). In 99% treatment was
successful (185/187). In 43 SVR12 date is still pending. One patient
had a virologic relapse and one patient stopped treatment after 3 days
due to drug induced side effects (rash). Of the 29 patients who did not
start HCV treatment yet, 5/29 (17,2%) will initiate treatment soon, 10/
29 (34,4%) refused treatment of whom 4 were MSM and therefore still

at risk for transmitting HCV. Seven patients (24,1%) were lost to follow
up, 4/29 (13,8%) had severe comorbidity and 3/29 (10,3%) were not
living in the Netherlands. One patient (0,5%) was known to be
reinfected, 191 days after reaching SVR12 with a median follow up of
140 days.

Conclusions: When DAA’s became available for all patients in
November 2015, HCV treatment was rapidly initiated in our hiv/hcv
co-infected patients reflected in the fact that within a year the
majority have been treated successfully without the need to upscale
resources or personnel. If diagnosis of HCV is upscaled and harm
reduction programs are intensified HCV elimination seems within
reach in Amsterdam.
FRI-247
Use of the 6 million viral load cut-off to guide treatment duration
with ledipasvir/sofosbuvir in patients with chronic hepatitis C
virus genotype 1 infection: results from the German Hepatitis CRegistry (DHC-R)
J. Vermehren1, C. Athmann2, R. Günther3, E. Schott4, A. Pathil5,
K.H. Boeker6, M. Cornberg7, C. Niederau8, K.-G. Simon9,
B. Maasoumy7, C. Sarrazin10, H. Wedemeyer7, P. Buggisch11,
G.H. C-Registry12. 1University Hospital Frankfurt, Frankfurt; 2Center for
HIV and Hepatogastroenterology, Düsseldorf; 3Department of Internal
Medicine I, UK S-H, Campus Kiel, Kiel; 4Charité Campus VirchowKlinikum (CVK), Berlin; 5Internal Medicine IV, Gastroenterology and
Hepatology, University Clinic of Heidelberg, Heidelberg; 6Center of
Hepatology; 7Hannover Medical School, Hannover; 8St. Josef-Hospital,
Katholisches Klinikum Oberhausen, Oberhausen; 9MVZ Dres. Eisenbach,
Simon, Schwarz GbR, Leverkusen; 10St. Josef-Hospital, Wiesbaden; 11ifiInstitute for Interdisciplinary Medicine, Hamburg; 12LeberstiftungsGmbH Deutschland, Hannover, Germany
E-mail: info@leberstiftungs-gmbh.de
Background and Aims: The combination of ledipasvir/sofosbuvir
(LDV/SOF) for the treatment of chronic hepatitis C virus (HCV)
genotype 1 infection can be shortened from 12 to 8 weeks in
treatment-naïve, non-cirrhotic patients with baseline (BL) viral load
(VL) <6 million IU/mL (6M), based on a post-hoc analysis from the
pivotal phase-3 study. We investigated the use of the 6M VL cut-off to
guide treatment duration in the real world.
Methods: The DHC-R is a prospective, multicenter real-world cohort
study comprising approximately 9,500 patients. Patients are treated
at the discretion of the physician. The present analysis includes all
patients who completed 8 or 12 weeks of ledipasvir/sofosbuvir by 06/
30/2016. The primary efficacy endpoint was SVR12.
Results: A total of 2,920 patients received either 8 (n = 981) or 12
weeks (n = 1,939) of LDV/SOF, and 2,543 patients completed follow
up. In patients treated for 8 and 12 weeks, respectively, 86% (n = 849/
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981) and 23% (n = 430/1,939) met all criteria for the shorter 8-week
duration (treatment-naïve, non-cirrhotic, BLVL < 6M), and 3% (n = 23/
830) and 13% (n = 214/1,677) had a BLVL > 6M. Overall, the proportion
of patients with VL >6M was higher in patients whose HCV RNA was
tested with the Roche Cobas AmpliPrep/Cobas TaqMan assay
compared to patients tested with the Abbott RealTime assay (11%
vs. 6%). Rates of sustained virologic response were 98% and 98% for
patients in the 8- and 12-week treatment groups, respectively. In
patients treated for 8 weeks with BL VL > 6M (mean, 12M IU/mL), the
SVR rate was 100% (98% in patients treated for 12 weeks). Among the
42 patients with virologic relapse in this study, 12 (29%) had been
treated for 8 weeks, all of whom had a BL VL <6M. One of 12 patients
had been tested with the Abbott assay (BL VL, 400,000 IU/mL), and
10/12 patients (83%) were male.
Conclusions: Adherence to the 8-week criteria was high in this realworld cohort and the proportion of patients who were eligible for 8
weeks but treated for 12 weeks was lower compared to that seen in
other real-world cohorts. All patients with BL VL > 6M who were
treated for 8 weeks achieved SVR, whereas most patients with
virologic relapse had a BLVL below the 6M cut-off, indicating that this
threshold may be negligible in the real world.
FRI-248
Clinical and virological characteristics of patients with chronic
hepatitis C virus (HVC) infection and failure to multiple direct
acting antiviral (DAA) therapies
J. Vermehren1, J. Dietz1, E. Schott2, S. Mauss3, J. Rockstroh4,
B. Müllhaupt5, S. Zeuzem1, C. Sarrazin1. 1Medizinische Klinik 1,
Universitätsklinikum Frankfurt, Frankfurt am Main; 2Charite
Universitätsmedizin Berlin, Berlin; 3Medizinisches Versorgungszentrum
Düsseldorf, Düsseldorf; 4Universitätsklinikum Bonn, Bonn, Germany;
5
UniversitätsSpital Zürich, Zürich, Switzerland
E-mail: jvermehren@gmx.de
Background and Aims: Chronic HCV infection can be cured with
highly efficacious direct acting antivirals (DAAs) in the majority of
patients. However, there is a small proportion of patients who do not
achieve a sustained virologic response (SVR) with DAA-based
therapies. For these patients, retreatment options are limited and
clinical data are scarce. Retreatment may be particularly difficult due
to the higher prevalence of negative predictors such as cirrhosis, prior
treatment with interferon (IFN), and development of resistanceassociated substitutions (RASs). The aim of the present study was to
assess the clinical and virological characteristics and retreatment
options of patients who failed multiple courses of DAA therapies in a
real-world setting.
Methods: Clinical and virological data were collected from patients
who failed at least two IFN-free DAA regimens in a large resistance
database. Population sequencing of the NS3, NS5A, and NS5B coding
regions was performed after each treatment failure where available.
Retreatment strategies were based on the resistance analysis.
Results: A total of 21 patients (mean age, 58 years; male gender, 76%;
cirrhosis, 95%; prior IFN therapy, 53%) with failure to at least two
Interferon-free DAA regimens were identified. Twelve of the 21
patients (57%) had HCV genotype (GT) 1 infection (GT1a: n = 7; GT1b:
n = 5), and 8/21 (38%) had genotype 3 and one patient was infected
with GT4d (5%). The majority (86%) were IL28B non-CC genotypes.
Conclusions: This real-world cohort represents a small group of
mostly cirrhotic HCV patients of whom the majority were male and
who did not respond to multiple DAA therapies. Albeit resistance
testing was performed already after the first failed course of DAA
therapy in the majority of patients, retreatment was not always
tailored to the RASs that were detected. However, even in patients in
whom the best-available retreatment strategy was performed,
treatment failure was still observed. These patients represent a
small group of patients with an unmet medical need.
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Efficacy and safety of Simeprevir-containing hepatitis C therapy in
patients on opiate substitution therapy
J. Dillon1, S. Mauss2, C. Nalpas3, C. Bicer4, M. Schlag5,
I. Lonjon-Domanec3, W. Jessner6, M. Beumont-Mauviel7,
R. Kalmeijer8. 1School of Medicine, University of Dundee, Dundee,
United Kingdom; 2Center for HIV and Hepatogastroenterology,
Duesseldorf, Germany; 3Janssen Pharmaceuticals, Paris, France; 4BICER
Consulting & Research, Antwerp, Belgium; 5Janssen-Cilag, Vienna,
Austria; 6Janssen Pharmaceutica, Beerse, Belgium; 7Janssen-Cilag, Paris,
France; 8Janssen Global Services LLC, Titusville, United States
E-mail: office@tomlifescience.com
Background and Aims: HCV infection prevalence is high in patients
with a history of injecting drug use including those on opiate
substitution therapy (OST). Simeprevir (SMV) is a HCV protease
inhibitor approved in combination with PegIFN/RBV (PR) or sofosbuvir, now being investigated in a 3DAA combination. SMV has no
expected drug-drug interactions with drugs commonly prescribed
for OST. We investigated if efficacy, safety and concomitant
medication needs differed in SMV-treated patients on OST compared
to SMV-treated patients not on OST.
Methods: We report a post-hoc pooled analysis of the efficacy and
safety of SMV-containing regimens in patients on OST (N = 83) vs.
patients not on OST (NOST; N = 2356). Concomitant medications and
medical history of patients participating in 11 phase 2/3 studies and 1
US observational phase 4 study were reviewed.
Results: OST patients were more frequently male (73% vs 63%),
infected with GT1a (75% vs 49%), HIV-infected (8.4% vs 5.1%) and
treatment naïve (70% vs 58%) compared to NOST patients; 26% and
21% of OST and NOST patients had cirrhosis. 49% (18/37) of OST
patients treated with IFN-free regimens had been enrolled in a US
observational study.
Table 1: Safety and concomitant medications use
SMV-containing therapy
Safety during first 12
weeks

OST (N = 83)

NOST (N = 2356)

Any AE, n (%)
SAE, n (%)
Grade 3–4 AE, n (%)
SMV discontinuation
due to AE, n (%)

67 (81)
6 (7)
15 (18)
3 (4)

1953 (83)
63 (3)
375 (16)
34 (1)

Concomitant
medications use
(excluding OST drug)

Baseline

First 12
weeks

Baseline

First 12
weeks

Median number
(range)
n (%) of patients:
– with at least 3 CM
– on non-OST
opioids

4 (1–15)

5 (1–30)

3 (1–26)

4 (1–28)

50 (60)
13 (16)

60 (72)
14 (17)

1010 (43)
210 (9)

1478 (63)
307 (13)

SVR12 rates were similar in OST and NOST patients (SMV + PR: 70% vs
71%; IFN-free SMV 84% vs 87%). Overall, OST patients received more
concomitant medications at baseline than NOST patients (Table 1),
including more benzodiazepines, antidepressants and non-OST
opioids (47% vs 24%). Concomitant medications use increased both
in OST and NOST patients during treatment; this increase was more
pronounced with PR-containing therapy. During SMV treatment,
non-OST opioid use remained stable in OST patients; 8.4% (7/83) of
OST patients either changed the OST dose or stopped OST
permanently. The safety profile during the first 12 weeks of SMV
therapy was similar in OST and NOST patients (Table 1). Three OST
patients discontinued SMV due to an AE, which only occurred under
SMV + PR treatment; only 1 (rash) of the 3 SMV discontinuations due
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to AE was considered SMV-related. In OST patients, no SAE was
deemed SMV-related.
Conclusions: SMV-containing therapy in OST patients using a
substantial number of concomitant medications was well tolerated
and resulted in SVR rates similar to those in NOST patients.
FRI-250
Very high real-world efficacy of ritonavir boosted paritaprevir
with ombitasvir and dasabuvir +/− ribavirin in hepatitis C
genotype 1 in patients with advanced fibrosis –Final results of the
REV1TAL study
J.S. Lubel1,2, S. Pianko3, A. Thompson4, S. Strasser5, G. Dore6, K. Stuart7,
G. MacQuillan8,9, D. Iser4, J. Mitchell10, A. Gazzola10, S. Chivers2,
G. Mishra3, P. Gow11, J. George12,13, J. Gough4, E. Tse14, A. Zekry15,
M. Levy16, V. Fragomeli17, B. Morales11, J. Sasadeusz18, S. Nazareth19,
S. Bollipo20, T. Jones20, A. Wade21, W. Cheng19, A. Wigg22,
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Health; 2Eastern Health Clinical School, Monash University;
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15
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Geelong; 22Hepatology and Liver Transplant Medicine Unit, Flinders
Medical Centre, Adelaide, Australia
E-mail: johnlubel@me.com
Background and Aims: The REV1TAL study is the largest real-world
evaluation of ritonavir boosted paritaprevir with ombitasvir and
dasabuvir (PrOD)+/−ribavirin in hepatitis C genotype 1 in cirrhotic
patients. The aims of this study were to (a) compare the efficacy of
PrOD-based therapy between cirrhotic and non-cirrhotic patients, (b)
explore baseline demographic factors that influence SVR and (c)
ascertain the frequency, nature and predictive factors for serious
adverse events.
Methods: There were 451 patients from 20 centres in Australia with
hepatitis C genotype 1 with complete SVR and cirrhosis data that were
included in the analysis. Patient information including baseline
demographics, virologic and on-treatment biochemical and haematological indices together with details on serious adverse events and
early discontinuations were collected locally by treating clinicians.
Results: Of 451 patients included, 340 had cirrhosis (75.4%). Overall
SVR rates were 95.1% with no significant differences in SVR between
cirrhotic and non-cirrhotic individuals. The regimen was particularly
effective in subgenotype 1b with an overall SVR of 99.2%. Serious
adverse events occurred in 10.9% of patients; 89.8% were cirrhotic.
Hepatic decompensation occurred in 2.7% of patients but there were
no deaths. Hepatocellular carcinoma occurred in 1.8% of patients (2.4%
of cirrhotic group). On multivariate analysis, only baseline bilirubin
and early cessation of therapy influenced SVR. On multivariate analysis
of factors predictive of serious adverse events, Child-Pugh Class B was
the only significant factor in the overall group, but in the cirrhotic
group baseline albumin and creatinine were significant predictive
factors for developing a serious adverse event.

Univariate analysis
Odds
Ratio

95% CI

p value

Multivariate analysis
Odds
Ratio

95% CI

p value

Factors related to sustained viral response
Bilirubin (baseline)
0.97 0.95–0.99
0.005 0.96 0.929–0.992 0.015
Creatinine
1.04 1.002–1.077 0.041
Duration of treatment
1.28 1.154–1.411 <0.0001
Genotype 1a
0.17 0.04–0.74
0.018
Genotype 1b
9.03 1.20–67.85
0.032
Early Cessation
0.02 0.01–0.05
<0.0001 0.042 0.009–0.188 <0.0001

Conclusions: In a real-world setting PrOD antiviral therapy is highly
effective therapy for hepatitis C genotype 1 in both cirrhotic and noncirrhotic patients. Important determinants of treatment failure
include early cessation of therapy and higher baseline bilirubin
concentration. Serious adverse events occur not infrequently, with
Child-Pugh B patients at greatest risk.
FRI-251
Impact of elbasvir/grazoprevir (EBR/GZR) on health-related
quality of life (HRQOL) and fatigue in patients with chronic
hepatitis C virus (HCV) infection and inherited blood disorders
(IBLD): data from the C-EDGE IBLD study
J.M. Vierling1, A. Sobhonslidsuk2, G. Papatheodoridis3, N. Assy4,
W. Rosenberg5, D. Guyader6, A. Dev7, S.C. Gordon8, S. Pol9,
V.A. Luketic10, S. Khemichian11, B. Evans12, L. Morgan12, M. Li12,
R. Talwani12, J.M. Arduino12, P. Kwo13. 1Baylor College of Medicine,
Houston, TX, United States; 2Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand; 3Laiko General Hospital, Athens, Greece; 4Galilee
Medical Center, Western Galilee, Israel; 5Institute for Liver and Digestive
Health UCL, London, United Kingdom; 6Hôpital Pontchaillou, Rennes,
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System, Detroit, MI, United States; 9Hôpital Cochin, Paris, France;
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McGuire Research Institute and Virginia Commonwealth University
School of Medicine, Richmond, VA; 11Keck School of Medicine, University
of Southern California, Los Angeles, CA; 12Merck & Co., Inc., Kenilworth,
NJ; 13Stanford University Medical Center, Stanford, CA, United States
E-mail: jeanmarie.arduino@merck.com
Background and Aims: Chronic HCV infection and IBLD are known to
negatively impact patients’ HRQOL and cause fatigue. C-EDGE IBLD, a
double-blind, placebo-control, Phase 3 trial, randomized patients
with HCV genotype 1, 4 or 6 infection and IBLD (hemophilia A/B, von
Willebrand disease, β-thalassemia, or sickle cell anemia) in a 2:1 ratio
to either an immediate treatment group (ITG; 12 weeks of EBR/GZR)
or deferred treatment group (DTG; 12 weeks of placebo, followed
by open-label EBR/GZR). An aim of this study was to compare the
HRQOL and fatigue profiles between the EBR/GZR ITG to the placebo
DTG.
Methods: Patients completed the SF-36v2®Acute Health Survey and
the FACIT-Fatigue Scale. 159 patients were randomized and received
≥1 dose of study drug (EBR/GZR: n = 107; placebo: n = 52). Mean
change from baseline scores (95% confidence intervals (CI)) and
differences between treatment groups’ mean change scores (95% CI)
were estimated for Physical Functioning (PF), Role-Limitations
Physical (RP), Bodily Pain (BP), General Health (GH), Vitality (V),
Social Functioning (SF), Role-Limitations Emotional (RE), Mental
Health (MH), mental component summary (MCS), physical component summary (PCS) and fatigue.
Results: Over 96% of patients completed a baseline and ≥ 1 postbaseline assessment. Baseline mean HRQOL and fatigue scores were
similar between EBR/GZR ITG and placebo DTG. During the treatment
phase, only GH [TW4: 3.4 (0.7,6.1); TW12: 4.9 (1.5,8.3)] changed
significantly in the EBR/GZR ITG and only MH [TW4: −4.5 (−8.3,
−0.7)] in the placebo DTG. While the EBR/GZR ITG had better mean
change scores than the placebo DTG at TW12, none of the differences
were significant. At FW4, The EBR/GZR ITG had significantly
improved GH (4.9 (1.4,8.3)) and V (4.4 (0.7,8.1)), which were
maintained during follow-up. In contrast, the placebo DTG

Journal of Hepatology 2017 vol. 66 | S333–S542

S521

POSTER PRESENTATIONS
significantly declined in RE (−8.8 (−14.8,−2.9)), MH (−4.3 (−8.4,
−0.2)) and MCS (−2.7 (−4.9,−0.4)). EBR/GZR ITG had significantly
better mean change scores than the placebo DTG at FW4 [Treatment
differences for: PF (5.8 (0.3,11.3)), RP (8.7 (0.3,17.1)), GH (6.1
(0.4,11.8)), RE (8.7 (1.1,16.3)), MH (5.4 (0.1,10.7)), MCS (3.1
(0.5,5.8))]. Fatigue declined significantly in the EBR/GZR ITG at
TW4 (−1.5 (−2.8,−0.1)) and the placebo DTG at TW12 (−3.2 (−6.0,
−0.4)). Fatigue did not differ between treatment groups during the
study period.

Conclusions: EBR/GZR treatment had a more favorable impact on the
HRQOL profile as compared with placebo-treated patients with
chronic HCV infection and IBLD.
FRI-252
Strong decrease of patients with advanced liver disease and more
adherence problems to HCV therapy as DAA regimen enter third
year of existence in Germany
J. Petersen1, K. Wursthorn1, K. Olah1, T. Lorenzen1, A. Plettenberg1,
S. Unger1, C. Czaja-Harder1, A. Burchard1, K. Matschenz1, A. Stoehr1,
P. Buggisch1. 1IFI – Institute at Asklepios klinik St Georg university of
Hamburg, Hamburg, Germany
E-mail: petersen@ifi-medizin.de
Background and Aims: DAA therapies have yielded SVR12 rates of
more than 90% in randomized trials and real-world cohorts.
Understanding factors associated with treatment failures in realworld clincal practice remains challenging due to the small number
of patients who do not achieve SVR. We have recently reported very
small failure rates, equally distributed to viral and non-viral factors
(Petersen et al, AASLD 2016). Here we report about changes in
baseline demographics of patients over time in a large number of
patients from a single treatment experienced high volume treatment
center of ID physicians and hepatologists selecting patients conjointly for HCV treatment. We assessed the characteristics of patients
over time who failed available DAA therapies since the licensing of
these all oral drugs in Germany in mid 2014.
Methods: Data were collected retrospectively from patients from a
single treatment center using a centralized electronic data base. All
HCV patients that started DAA treatment since June 2014 and finished
treatment (fu12) until November 01, 2016 were included in the
analysis (n = 1215).
Results: Overall, SVR rate from this very heterogenous patient
population was 92%. Of the patients that did not achieve SVR, 4%
discontinued treatment, lacked adherence, or were lost to follow-up
(n = 47). 4% were virologic failures, mostly relapsers (n = 45), viral
breakthrough n = 2. Over time, there was a clear trend towards patients
with less advanced liver disease that qualified for simplified regimen
such as eight-week treatments, adding to an overall trend for less
virological failures. Contrary, patients with more complicated PWID or
S522

OAT history entered DAA treatment as well, leading to a higher number
of cases of lower adherence and more non-virological failures over time.
Conclusions: Overall failure rate in real world HCV patients of
different genotypes and various states of liver disease from a high
volume treatment remained very low with 8%, with 4% diagnosed as
showing virological cause, mostly relapse, and 4% treatment
discontinuation, lack of adherence or lost to follow up. SVR rates
were high across treatment regimen. Over time, there was a clear
trend to patients with less advanced liver disease qualifying for
simplified treatments and more non-virological failures due to lower
adherence. With this change in patients profiles, patient selection
and education seems to be of more importance to reduce nonvirological failures compared to the development of further optimized treatment regimen.
FRI-253
Adherence to SmPC recommendations in real-world practice in
the treatment of monoinfected patients with chronic genotype 1
or 4 HCV infection with direct-acting antivirals
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Background and Aims: The Summary of Product Characteristics
(SmPC) is an official document approved by Regulatory Agencies
which includes the conditions of use of medicinal products. In the
treatment of hepatitis C, deviation from the SmPC recommendations
due to the unnecessary use of ribavirin (RBV) may result in an
increased rate of adverse events. In addition, prolonging treatment
duration may imply an added cost, while shortening it could pose a
loss of effectiveness.
To assess the degree of adherence in clinical practice to the conditions
of use established in the SmPC for direct acting antivirals (OBV/PTV,
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OBV/PTV/rtv/DSV; LDV/SOF), as well as its impact on treatment
effectiveness.
Methods: Retrospective, multicentric national study that included
patients treated according to clinical practice in Spain. Data were
collected from the HEPA-C National Registry (AEEH-CIBERehd). The
study evaluated data from patients with genotype 1 or 4 treated in 41
Spanish centers, from 1 April to 30 October 2016. The primary endpoint
for effectiveness was sustained viral response at week 12 (SVR12).
Results: A total of 3,412 patients were included in the study, 56.4%
males, mean age of 58 years, most of the genotype 1b (68.8%)
(genotype 1a:22%; genotype 4:7%). Patient distribution according to
the degree of fibrosis: F4 (52%), F3 (18%), F2 (19%) and F0–1 (9%).
27.2% of patients received LDV/SOF, 27.4% LDV/SOF + RBV, 24.8% OBV/
PTV/rtv/DSV + RBV, 17.5% OBV/PTV/rtv/DSV and 2.6% OBV/PTV + RBV.
54.8% received RBV. Regarding treatment duration, 82.9% of patients
received 12 weeks of treatment, 14.3% 24 weeks and 2.8% 8 weeks.
72.4% were treated according to the SmPC. The most frequent reason
for lack of adherence to the SmPC was the addition of RBV (84% of
prescriptions were non-concordant), followed by not adding RBV
when it was recommended (6.9%), prolonged treatment duration
(4.5%) and shortened treatment duration (2.5%). SVR12 in patients
treated according to SmPC was 96.1%, while in patients with nonconcordant prescriptions was 96.7% ( p = 0.44). In patients with
shortened treatment duration, SVR12 was significantly lower than in
the rest of patients (82.6% vs. 97%, p < 0.05).
Conclusions: 72.4% of patients received treatment according to the
SmPC. The majority of deviations were due to RBV use. There were no
statistically significant differences in SVR between patients treated
according to the SmPC and those receiving non-concordant prescriptions. However, there was an impact in SVR for patients who were
treated for less time than recommended.
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Background and Aims: Recently, EASL Clinical guidelines have
recommended the addition of Ribavirin (RBV) to treatment with
sofosvubir/ledipavir or Ombitasvir/Paritaprevir/Rtv + Dasabuvir in
non-cirrhotic pre-treated patients with genotype 1a or 4 HCV. The
aim of this study is to assess the adequacy of this recommendation in
the context of Spanish clinical practice.
Methods: Retrospective, multicentric study that included patients
treated according to clinical practice in Spain. Data were collected
from the HEPA-C National Registry (AEEH-CIBERehd). The study
evaluated data from non-cirrhotic, treatment-naïve or treatmentexperienced patients with chronic genotype 1a or 4 HCV infection,
who were treated with OBV/PTV, OBV/PTV/rtv/DSV or LDV/SOF in 41
Spanish centers, between April-October 2016. The primary endpoint
was sustained viral response at 12 weeks (SVR12).
Results: A total of 511 patients were included. In the genotype 1a
cohort (n = 377), 240 patients (64%) received LDV/SOF, 116 (48.8%) of
whom were treatment-naïve and 124 (51.6%) were treatmentexperienced. In the LDV/SOF group, 15 (13%) and 35 (28%) of the
treatment-naïve and pretreated patients, respectively, received RBV.
SVR12 was 98.3% and 97.6%, for treatment-naïve and pretreated
patients, respectively. There were no statistically significant differences in SVR12 for non-cirrhotic pretreated patients with genotype
1a with/without RBV treatment (Table 1).

Table (abstract: FRI-254).
GENOTYPE 1a (n = 377)
LDV/SOF (n = 240)

OBV/PTV/rtv/DSV (n = 137)

SVR 12
LDV/SOF (n = 101)
LDV/SOF + RBV (n = 15)

98 % (99/101)
100% (15/15)

1.03 (0.99-1.04); 0.272

PRE-TREATED (n = 124)

LDV/SOF (n = 89)
LDV/SOF + RBV (n = 35)

97.6% (86/89)
100% (35/35)

1.02 (0.99-1.07); 0.582

NAIVE (n = 64) / PRETREATED (n = 73)

WITH RBV (n = 124)
WITHOUT RBV (n = 13)

98.4% (122/124)
100% (13/13)

0.98 (0.96-1.01); 0.645

SVR 12

OR; 95% CI; p

GENOTYPE 4 (n = 134)
LDV/SOF (n = 59)

OBV/PTV (n = 75)

OR; 95% CI; p

NAIVE (n = 116)

NAIVE (n = 31)

LDV/SOF (n = 25)
LDV/SOF + RBV (n = 6)

100% (25/25)
100% (6/6)

1 (0.99-1.01); p = ns

PRE-TREATED (n = 28)

LDV/SOF (n = 21)
LDV/SOF + RBV (n = 7)

20/21 (95.2%)
100% (7/7)

1.05 (0.95-1.15); 0.557

NAIVE (n = 30) / PRETREATED (n = 45)

WITH RBV (n = 66)
WITHOUT RBV (n = 9)

98.5% (65/66)
100% (9/9)

1.01 (0.98-1.04); 0.710

Journal of Hepatology 2017 vol. 66 | S333–S542

S523

POSTER PRESENTATIONS
In the genotype 4 cohort (n = 134), 75 (56%) patients were treated
with OBT/PTV, 66 (88%) of which also received RBV. In this cohort, 59
(45.5%) patients received LDV/SOF, 13 (22%) of which also received
RBV. The SVR12 rates were 98.7% and 98.3% for the OBV/PTV and LDV/
SOF groups, respectively. There were no statistically significant
differences in SVR12 for non-cirrhotic genotype 4 patients with/
without RBV treatment (Table 1).
Conclusions: In our cohort of non-cirrhotic genotype 1a or 4 patients,
the addition of RBV to direct-acting antiviral treatment with OBV/
PTV/rtv/DSV, OBT/PTV or LDV/SOF did not result in a significant
increase in SVR.
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INTER-COLLaborative HEPatitis C: real-world treatment of
hepatitis C patients by non-expert specialist providers in small
and medium size Portuguese hospitals
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Background and Aims: Although sustained virologic response
utilizing direct acting antivirals (DAA) has led to high efficacy
across patient subgroups, patients are still managed by experienced
specialist physicians. We conducted a longitudinal and observational
study with patients treated during 2015 in small and medium size
Portuguese Non Universitary Hospitals, in terms of efficacy and side
effects of sofosbuvir-based treatments.
Methods: INTER-COLL HEP C is a cohort of patients treated in 12
Portuguese Hospitals during 2015 from Internal Medicine,
Gastroenterology and Infectious Disease services. The primary
outcome was sustained virologic response (SVR) defined as undetectable HCV RNA viral load 12 weeks after treatment completion.
Statistical analyse performed with SPSS version 23.
Results: Seven hundred and eighty six patients began DAA therapy
with sofosbuvir based treatments from January to December 31 of
2015.
Patients were predominately male (75%), caucasian (99%), genotype 1
(72%), and treatment-experienced (50%), with 38% cirrhotic and 11%
HIV/HCV-coinfected.
Median Fibroscan values was 9.6 kPa (SD = 13,95 kPa).
The combination Sofosbuvir/ledipasvir account for 84% of all
treatments. Duration vary between 8 weeks and 24 weeks, with
57% treated 12 weeks.
In next Table, we show the analyze of some response factors:
Evaluation of non-responders shows a tendency for genotype 3 (11
cases/21 non-responders). The observed side effects was mild and no
patient need to interrupted or change treatment. Global SVR was
96,3%. We compare with other real world analysis from Universitary
or other very well-known centers and we didn’t found no major
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differences, particularly in terms of global SVR, number of cirrhotic
patients or previously experienced.
Table:
Characteristics
Age: <50 vs. ³ 50
Gender: male vs. female
HIV co-infection: positive
vs. negative
Cirrhosis: presente vs.
absent
Treatment experience:
experimented vs naive

pvalue

SVR (%)

OR (95%CI)

97.2% vs. 97.7%
97.1% vs. 98.5%
97.6% vs. 97.4%

1.3 (0.5–3.2)
0.5 (0.2–1.8)
1.1 (0.2–4.6)

0.63
0.30
0.95

97.8% vs. 97.3%

1.2 (0.5–3.3)

0.66

99.1% vs. 95.3%

0.2 (0.1–0.6)

0.002

Conclusions: We demonstrate that new DAA’s treatments are feasible
and do not needed any particular expertise to be provided comparing
with other real world studies.
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J.S. Doyle1,2, A.L. Bowring1, D.M. Iser2,3, J. Sasadeusz 2,4, J. Roney 2,
M. O’Reilly5, C. Fairley6, E. Gane7, J. Hoy2, G.V. Matthews8,
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Background and Aims: Australian Government-subsided access to
HCV direct-acting antivirals (DAAs) without disease stage restriction
provides an opportunity to dramatically increase HCV treatment
uptake. By facilitating treatment in primary care settings, the co-EC
Study aims to provide proof-of-concept that treatment scale-up could
eliminate HIV/HCV coinfection among gay and bisexual men.
Methods: The co-EC Study is an ongoing (March 2016-) cliniciandirected, non-randomised trial of DAA therapy among people with
HIV/HCV coinfection. Assessment and treatment is delivered by
specialists or general practitioners with nursing support at tertiary
(n = 2) and primary care (n = 4) sites in Melbourne, Australia. Routine
clinical data is recorded at baseline including haematological,
biochemical and fibrosis assessment. Responses can prompt a
specialist to be consulted for advice or referral prior to treatment
initiation.
Parameters requiring specialist advice are: total bilirubin ≥1.5× upper
limit of normal, platelets <150,000/mL and AST: Platelet Ratio Index
(APRI) ≥1.0. Parameters prompting specialist referral are: known
cirrhosis, FibroScan > 12.5 kPa, hepatitis B coinfection, previous
interferon-free DAA therapy or drug allergy, organ transplant,
malignancy within 5 years, or chronic renal or cardiac disease.
Results: Of 120 individuals with chronic HCV (99% male, median age
47 years), 65% had HCV genotype 1. Eighteen (15%) had previously
been treated for HCV: 5 (28%) with reinfection, 13 (72%) after
treatment failure. The main reported modes of transmission were
male-to-male sex (43%), injecting drug use (28%) and unknown
(24%). The majority (97%) of participants were currently on
antiretroviral therapy, 92% had an undetectable viral load, and 30%
had a current psychiatric diagnosis.
Among 88 participants screened in the primary care, 35 (40%) could
commence treatment immediately, 27 (31%) required specialist
advice, and 17 (19%) required specialist referral; 9 (10%) had
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incomplete data. The most common grounds for specialist advice
were high APRI (69%). The most common grounds for referral were
known cirrhosis (31%), malignancy (24%), renal/cardiac disease (24%),
or FibroScan > 12.5 kPa (24%).
Conclusions: Despite HIV/HCV coinfection traditionally requiring
specialist management, a majority of people can receive HCV
treatment in primary care settings without referral. Mechanisms to
facilitate specialist advice and referral are needed to enhance care
and rapidly scale-up treatment.
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Short-term effect of DAA IFN-free regimens on liver stiffness
J.A. Pineda1, N. Merchante1, M. Mancebo1, K. Neukam1, P. Rincón1,
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Background and Aims: The impact of all oral direct antiviral agents
(DAA) interferon (IFN)-free regimens on liver stiffness (LS) is not
known. Our objective was to assess the changes of LS in HCVmonoinfected patients undergoing a DAA IFN-free treatment.
Methods: This was a prospective cohort study conducted at a single
tertiary care hospital in Southern Spain (2013–2016). Inclusion
criteria were: (1) Chronic hepatitis C; (2) Treatment against HCV
with a DAA IFN-free regimen; (3) Sustained virological reponse 12
weeks after the completion of treatment (SVR12) evaluable; and (4)
LS assessment at the start of treatment and at the SVR12 point
available. The changes of LS between two points were assessed by
means of Wilcoxon test. Besides, patients were classified in different
categories according to LS values (<9.5 kPa, 9.5–12.4 kPa, 12.5–
20.9 kPa y ≥ 21 kPa). The proportion of patients who experienced a
change of category after therapy was also analyzed.
Results: 84 patients started a DAA IFN-free regimen during study
period and fulfilled inclusion criteria. Genotype distribution was:
1a, 26 (31%); 1b, 19 (22.6%); 2, 3 (3.6%); 3, 12 (28.6%); and 4, 24
(30.8%). 50 (60%) had HIV infection and 49 (58.3%) had a LS ≥ 12.5 kPa
at baseline. DAA regimens were: Sofosbuvir + Ledipasvir ± Ribavirin
(RBV), 35 (41.7%); Sofosbuvir + Simeprevir ± RBV, 17 (20.2%);
Sofosbuvir + Daclatasvir ± RBV, 10 (11.9%); Sofosbuvir + RBV, 8 (9.5%);
Paritaprevir/ritonavir + Ombitasvir + Dasabuvir ± RBV,
6
(7.1%);
Paritaprevir/ritonavir + Ombitasvir ± RBV, 4 (4.8%); Grazoprevir +
Elbasvir, 3 (3.6%) and Daclatasvir + Asunaprevir, 1 (1.2%). Globally, 79
(94%) patients achieved SVR12, while relapse occurred in 5 (6%). The
median (Q1-Q3) LS at baseline was 15.6 (8.5–29.8) kPa whereas it was
11.8 (6.8–21.3) kPa at the SVR12 evaluation point (p < 0.0001). The
median (Q1-Q3) decrease of LS was −2.2 (−6.32, 0.0) kPa. When LS was
assessed as a categorical variable, 26 (31%) patients achieved a
regression of at least 1 category of LS, 55 (65.4%) did not experienced
changes and 3 (3.6%) showed progression of at least 1 category
(Table 1). In 12 (24.5%) out of 49 patients with baseline cirrhosis, LS
decreased to values not indicative of cirrhosis (Table 1).
Conclusions: DAA IFN-free regimens promote rapid and significant
decreases of LS in HCV-infected individuals with or without HIV
coinfection. A high proportion of patients with baseline cirrhosis
show LS decreases suggestive of reversal of cirrhosis.

LS at the SVR12 evaluation point
12.5–20.9 kPa

≥21 kPa

Baseline LS

<9.5 kPa

9.5–12.4 kPa

<9.5 kPa, n (%)
9.5–12.4 kPa,
n (%)
12.5–20.9 kPa,
n (%)
≥21 kPa, n (%)

25 (96.2)
6 (66.7)

1 (3.8)
3 (33.3)

0 (0)
0 (0)

3 (16.7)

6 (33.3)

7 (38.9)

2 (11.1)

0 (0)

3 (9.7)

8 (25.8)

20 (64.5)

0
0
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Background and Aims: For the treatment of chronic hepatitis C virus
HCV genotype (GT) 4 infected patients, several DAA (direct acting
antiviral agents) regimens are available. Currently the majority of
patients is treated with NS5A-inhibitor based-regimens using the
nucleotide inhibitor sofosbuvir (SOF) in combination with ledipasvir
(LDV) or daclatasvir (DCV), an alternative option is the 2D regimen
consisting of the NS3 inhibitor paritaprevir (PTV) and the NS5A
inhibitor ombitasvir (OBV). As the number of studies performed in
GT4 is limited so far, we investigated the prevalence and characteristics of RASs (resistance-associated substitutions) in GT4-infected
DAA-naïve and –experienced patients.
Methods: Serum samples of 162 chronic hepatitis C patients infected
with GT4 were collected. Population-based sequencing of NS3, NS5A
and NS5B was performed in DAA-naïve patients according to the
planned DAA regimen and in DAA-experienced individuals with
respect to the administered regimen. RASs were considered as
relevant if they were shown to be associated with treatment failure or
conferred a >2-fold changed drug susceptibility in comparison to the
reference strain.
Results: Patients were infected with subtypes 4d (52%), 4a (28%), 4r
(9%) as well as the minor subtypes 4b, 4c, 4g, 4l, 4n, 4o and 4v (each
below 3%). In DAA-naïve patients (n = 119, 74%), NS3 RASs were rare
(below 4%) and NS5B RASs were not detected, however within NS5A
low-level resistant L30R occurred frequently (65%). DAA-experienced
patients (n = 43, 26%) were mostly treated NS5A inhibitor based (LDV/
SOF, 15%; 2D, 4% and DCV/SOF, 2%) and typical RASs emerged. High
level resistant Y93C/H increased after all three regimens (up to 33%),
L30S was typically detected after DCV/SOF (67%) failure and L28V
(43%) was particularly found in correlation with the 2D regimen. The
frequency of S282T within NS5B was 14% in patients after treatment
failure of SOF in combination with LDV or DCV. Interestingly, the
prevalence of subtype 4r (n = 9, 27%) was high in NS5A-inhibitor
experienced patients and all isolates carried at least two or more
NS5A RASs, whereas this was only the case in 64% of non-4r subtypes.
Conclusions: HCV GT4 exhibits a typical and complex RAS pattern
within NS5A in DAA-naïve and –experienced patients. Subtype 4r
was observed frequently after failure to a NS5A inhibitor regimen and
typically harbors at least two or more NS5A RASs which may be
associated with a reduced treatment response.
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coinfected patients with advanced liver cirrhosis. On this basis, a
prospective study is scheduled.

FRI-259
High SVR 12 rates following treatment with direct acting antiviral
agents (DAA) in a German multicentre cohort of HCV/HIV-1
coinfected patients on the transplant waiting list with advanced
liver cirrhosis
J. Schwarz1, C. Werner1, M. Steurer1, U. Spengler2, H. Wedemeyer3,
T. von Hahn3, W. Stremmel4, A. Pathil-Warth4, T. Berg5, C. Engelmann5,
U. Seybold6, E. Schott7, U. Blessin7, N. Malek1, U. Lauer1, C. Berg1.
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Efficacy of therapy against chronic hepatitis C virus genotype 1
infection in HIV-coinfected patients with several interferon-free
DAA combinations: real life data from the HEPAVIR-DAA Cohort
K. Neukam1, F. Téllez2, L.E. Morano-Amado3, A. Rivero-Juárez4,
E. Nuño-Álvarez5, M.J. Ríos6, J. Macías1, D. Merino7, M. Pérez-Pérez8,
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Background and Aims: Therapy with direct acting antiviral agents
(DAA) has been proven to be generally safe and highly efficient also in
subgroups with special conditions, such as patients with HCV/HIV
coinfection. However, to our knowledge, no data exist concerning
effectiveness and safety of DAA therapy in the rare subgroup of
patients on the liver transplant waiting list suffering from HCV/HIV
coinfection and advanced liver cirrhosis. Therefore, a retrospective
analysis throughout Germany was performed.
Methods: 54 specialised liver centers in Germany, including all 23
German transplant centers, 2 university hospitals and 29 practising
physicians were contacted. Altogether, data of 11 HCV/HIV coinfected
patients who received DAA therapy on the liver transplant waiting list
were analysed (CHILD A (n = 5), B (n = 5), C (n = 1); MELD 7–20; 2
patients with HCC; genotype 1a (n = 7), 1b (n = 2), 4 (n = 2); 6 patients
pretreated with IFN-based therapies; all patients suffered from HIV-1
and were under anti-retroviral therapy).
Results: Patients received SOF/DAC (12 weeks (n = 1), 24 weeks (n =
5)), SOF/LDV/RBV (12 weeks (n = 1), 24 weeks (n = 1)), SOF/RBV (24
weeks (n = 1), 27 weeks (n = 1)), or PAR/RIT/OMB/DAS/RBV (24 weeks
(n = 1)), respectively. In neither case, treatment had to be discontinued. One patient underwent liver transplantation (LTx) while on
treatment. No patient died during treatment while waiting for LTx.
For two patients, complications (biliary stent occlusion with
cholangitis (n = 1), HCC recurrence after LTx (n = 1)) were recorded.
Notably, 10/11 patient achieved SVR 12 (90.9%). One patient showed a
relapse under SOF/DAC (24 weeks); subsequently, a modified DAA
therapy (PAR/RIT/OMB/DAS, 12 weeks) achieved a SVR 12.
Conclusions: HCV/HIV-1 coinfected patients with advanced liver
cirrhosis were successfully treated with DAA while waiting for LTx. Of
note, both safety and efficacy were found to be excellent in this
special patient population. This retrospective study sheds unique
light on DAA therapy in the very rare condition of HCV/HIV-1

Background and Aims: Currently recommended therapy of
chronic hepatitis C virus (HCV) genotype (GT) 1- infection is based
on all-oral direct-acting antivirals (DAA) with or without ribavirin
(RBV). These combinations have shown high efficacy in clinical
trials. However, data from trials and, especially, from clinical practice,
in the HIV/HCV-coinfected population are very scarce. The aim of this
study was to evaluate the rate of sustained virologic response 12
weeks after completing therapy (SVR12) to currently recommended
regimens in HIV/HCV-coinfected individuals under real-life
conditions.
Methods: HCV GT 1a or 1b-infected patients selected from the
prospective multicenter HEPAVIR-DAA Cohort (clinicaltrials.gov ID:
NCT02057003) of HIV/HCV-coinfected patients who initiated any alloral DAA-based therapy at the Infectious Disease Units of 33
hospitals throughout Spain. Those individuals treated with ritonavir-boosted paritaprevir plus ombitasvir plus dasabuvir (PrOD) or a
combination of sofosbuvir (SOF) plus ledipasvir (LDV), daclatasvir
(DCV) or simeprevir (SMV) and who had reached the SVR12
evaluation time point by the analysis (September 2016) were
included in this analysis.
Results: Out of 1312 patients included in the HEPAVIR-DAA Cohort,
536 were eligible for this study. Baseline characteristics are displayed
in Table 1. A total of 495 (92.4%) patients achieved SVR12: 242 (96%) of
those without cirrhosis at baseline and 253 (89.1%) of the cirrhotic
patients ( p = 0.003). Numbers (%) of HCV 1a-infected patients with
SVR12 to PrOD vs SOF + LDV v.s SOF + DCV vs SOF + SMV were: 59
(95.2%) vs. 208 (92.9%) vs. 41 (91.1%) vs. 55 (87.3%; p = 0.386).
Corresponding numbers (%) for HCV GT1b-infected subjects were: 56
(96.6%) vs. 44 (89.8%) vs 8 (100%) vs. 24 (88.9%; p = 0.364).

Table 1:(abstract: FRI-260): Baseline characteristics of the study populations
Parameter
Age (interquartile range), years
Male gender, n (%)
HCV genotype 1a, no. (%)
Cirrhosis±, n (%)
CPT Index B or C*, n (%)
HCV RNA >6 MIU/mL, n (%)
Use of ribavirin, n (%)
Previous failure to PR, n (%)
Previous failure to DAA, n (%)

PrOD
(n = 120)
52 (48–55)
96 (80)
62 (52)
50 (42)
4 (9.1)
21 (18)
76 (63)
36 (30)
18 (15)

SOF + LDV
(n = 273)

SOF + DCV
(n = 53)

SOF + SMV
(n = 90)

p

50 (47–53)
225 (82)
224 (82)
117 (43)
15 (14)
34 (13)
64 (23)
82 (30)
35 (13)

51 (48–53)
48 (91)
45 (85)
41 (77)
13 (33)
8 (15)
8 (15)
23 (43)
14 (26)

51 (47–55)
78 (87)
63 (70)
76 (84)
14 (19)
14 (16)
31 (34)
38 (42)
16 (18)

0.197
0.278
<0.001
<0.001
0.017
0.594
<0.001
0.056
0.082

±

PrOD: ritonavir-based paritaprevir plus ombitasvir plus dasabuvir; SOF: sofosbuvir; LDV: ledipasvir; DCV: daclatasvir; SMV: simeprevir; determined by liver biopsy
(F4 according to the Scheuer Index) or transient elastometry (12.5 kPa) if biopsy was not available; CPT: Child-Pugh-Turcotte; PR: pegylated interferon plus ribavirin;
DAA: direct-acting antivirals; *determined in 266 cirrhotic patients.
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Conclusions: IFN-free regimens used in clinical practice to date
show a high efficacy in HIV/HCV GT 1-coinfected subjects.
Combinations of SOF + SMV resulted in lower rates of SVR12, which
is likely due to both lower efficacy of this combination in cirrhotic
patients, as well as a higher proportion of subjects with cirrhosis
treated with SOF + SMV at the beginning of the use of all-oral DAAbased combinations.

Conclusions: These patients with HIV/HCV co-infection had traditionally poor predictors of success such as prior null response and
cirrhosis. These data, however suggest that in carefully selected HIV/
HCV infected patients with good immune function, multidisciplinary
management of HIV therapy and careful selection of HCV treatment
excellent SVR rates are possible. The aim of HCV treatment should be
“a cure for all”.

FRI-261
Personalising treatment in HIV/HCV co-infection to maximise SVR
12: cure for all?
K. Childs1, S. Sawieres1, A. Considine1, K. Agarwal1, C. Taylor2. 1Institute
of Liver Studies, King’s College Hospital; 2Dept of Sexual Health, King’s
College London, London, United Kingdom
E-mail: kate.childs@nhs.net
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Japanese patients with chronic genotype 1 hepatitis C virus
infection with and without cirrhosis
K. Chayama1, F. Suzuki2, Y. Karino3, Y. Kawakami1, K. Sato4, T. Atarashi5,
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Background and Aims: EASL guidelines recommend that patients
with HIV/HCV coinfection are treated with the same directly acting
antiviral (DAA) regimens as HCV monoinfection. SVR rates in clinical
trials are equivalent between HIV/HCV coinfection and HCV monoinfection but some recent real world data suggests lower SVR rates in
co-infected patients.
Methods: We collected data on demographics, ART medications, DAA
regimens, viral and immunological parameters on all patients with
HIV treated for HCV at our centre from August 2014 until Nov 2016. All
continuous variables are expressed as median (IQR). HCV RNA was
measured by the Roche COBAS® AmpliPrep/COBAS® TaqMan® HCV
Test, v2.0.
Total patients started
on treatment
n
Age
Male
SVR 12 acheived
Cirrhosis
CD4 cells/ul
Baseline HCV RNA iu/ml
Genotype 1 (1a, 1b)
Genotype 3
Genotype 4
HCV regimen:
SOF/LED/RBV 12
weeks
SOF/LED 8 weeks
SOF/DAC/RBV
SOF/PEG/RBV
Abbvie 2D
Abbvie 3D 12 weeks
Abbvie 3D 24 weeks

SVR 12 timepoint
reached

63
52 (48, 54)
55 (87%)
n/a
32 (51%)
536 (354, 777)
1.6E + 06
(5.4E + 05, 5E + 06)
41 (37, 4)
9
12
24

34
52 (48, 54)
29 (85%)
34 (100%)
22 (65%)
537 (316, 778
2.4E + 06
(8.1E + 05, 6.2E + 06)
23 (19, 3)
5
6
19

3
5
2
7
18
4

2
3
1
4
2
3

Results: 63 patients were started on DAA treatment. All were
managed by multidisciplinary team. 55 (84%) were men, 32 (51%)
were white, 21% Mediterranean , 11% black African. 49% were cirrhotic
and 5 patients were post-OLT. 15 (24%) patients required a change in
HIV cART regime before starting DAA treatment and 6 patients
received an HIV PI in combination with the Abbvie regimen,
necessitating an omission of ritonavir. Median CD4 count was 537
cells/ul. 57 patients had an undetectable HIVRNA, 2 had HIV RNA
blips <1000 copies/ml, result unavailable. 62 patients received
ribavirin with a median ribavirin level on treatment of 2.2 mg/L
(1.6, 2.5). 24 (38%) patients were prior null responders, 29 (46%) naïve
and 5 (8%) relapsers. To date 34 patients have reached the SVR 12 time
point. There have been no cases of virological relapse, the SVR rate
therefore is 100%.

Background and Aims: Approximately, 1.5 million patients are
infected with hepatitis C virus (HCV) in Japan and 70% with genotype
1 (GT1). The once-daily, all oral, RBV-free, pangenotypic DAA regimen
consisting of co-formulated NS3/4A protease inhibitor glecaprevir
(GLE, formerly ABT-493, identified by AbbVie and Enanta) and NS5A
inhibitor pibrentasvir (PIB, formerly ABT-530), collectively G/P,
demonstrated high rates of sustained virologic response (SVR) in
phase 2 and 3 studies outside of Japan across all HCV GTs. Here we
report the safety and efficacy of G/P in GT1 HCV infected Japanese
patients including those with cirrhosis.
Methods: CERTAIN-1 is a phase 3, open-label, multicenter study
assessing safety and efficacy of G/P 300/120 mg once daily in
Japanese patients with chronic HCV infection. In Substudy 1, noncirrhotic patients without the NS5A Y93H variant were randomized
2:1 to 8 weeks of G/P or 12 weeks of ombitasvir/paritaprevir/ritonavir
(OBV/PTV/r). Patients with the Y93H variant were assigned to the G/P
Arm. The primary efficacy endpoint is to demonstrate non-inferiority
of SVR12 among patients in the intent-to-treat (ITT) population
without the Y93H variant (ITT-PS) for G/P versus OBV/PTV/r. A
secondary analysis assesses SVR12 in all patients assigned to
treatment with G/P including those with Y93H. GT1- infected
patients with compensated cirrhosis were enrolled in Substudy 2
and received 12 weeks of G/P.
Results: 181 GT1 patients were enrolled and treated in the 2 arms of
Substudy 1. SVR4 was achieved by all 129 (100%) patients in the 8
week G/P Arm, including those with the Y93H variant, and all 52
(100%) patients in the 12 week OBV/PTV/r Arm. No patient from the
G/P Arm prematurely discontinued study drug or experienced a
treatment-emergent serious AE (TESAE). Three patients from the
OBV/PTV/r Arm experienced 5 TESAEs and one of these patients
discontinued study drug due to TESAEs. In Substudy 2, all 38 (100%)
patients with compensated cirrhosis achieved SVR4. No TESAEs were
reported and 1 patient discontinued treatment due to an AE.
Conclusions: SVR4 was achieved in 100% of patients treated with G/P
for 8 weeks (without cirrhosis) and 12 weeks (with compensated
cirrhosis), including patients with Y93H. There were no TESAEs with
G/P. These preliminary results demonstrate high early efficacy and
good tolerability of G/P in GT1-infected Japanese patients. SVR12 data
will be presented at the conference.
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patients with chronic genotype 2 hepatitis C virus infection with
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Background and Aims: Approximately 1.5 million people are
infected with hepatitis C virus in Japan and 30% with genotype 2
(GT2). Two direct-acting antiviral (DAA) regimens are approved for
GT2 in Japan including sofosbuvir (SOF) with ribavirin (RBV) and
ombitasvir/parataprevir/ritonavir with RBV. The once-daily, all oral,
RBV-free, pangenotypic DAA regimen of co-formulated NS3/4A
protease inhibitor glecaprevir (GLE, formerly ABT-493, identified by
AbbVie and Enanta) and NS5A inhibitor pibrentasvir (PIB, formerly
ABT-530), collectively G/P, demonstrated high rates of sustained
virologic response (SVR) in studies outside Japan. Here we report
safety and efficacy of G/P in GT2 infected Japanese patients including
those with cirrhosis.
Methods: CERTAIN-2 is a phase 3, open-label, multicenter active
comparator study assessing safety and efficacy of G/P 300/120 mg
once daily in Japanese non-cirrhotic patients with GT2 infection.
Patients were randomized 2:1 to 8 weeks of G/P (Arm A) or 12 weeks
of SOF (400 mg QD) + RBV, (600–1000 mg weight-based, divided
BID) (Arm B). The primary efficacy endpoint is to demonstrate noninferiority of SVR12 among patients in the intent-to-treat population
in Arm A compared to Arm B. Patients with GT2 infection and
compensated cirrhosis were enrolled in CERTAIN-1 and assigned to
treatment with G/P 300/120 mg once daily for 12 weeks. Here we
report virologic response at end of treatment (EOTR) in non-cirrhotic
and SVR4 in cirrhotic patients.
Results: In Certain-2, 136 patients with GT2 infection without
cirrhosis were randomized and treated in Arms A and B. EOTR was
90/90 (100%) for Arm A and 46/46 (100%) for Arm B. 18 GT2 patients
with cirrhosis were enrolled in CERTAIN-1 and all (100%) achieved
SVR4. One non-cirrhotic patient in each arm experienced a serious
adverse event (SAE) and 1 patient in each arm discontinued (DC)
treatment due to an AE. Among cirrhotic patients, no SAEs were
reported and 1 patient DC treatment due to an AE.
Conclusions: EOTR was achieved by 100% GT2 patients without
cirrhosis treated with 8 weeks of G/P and 100% treated with 12 weeks
of SOF + RBV. SVR4 was achieved by 100% of patients with
compensated cirrhosis treated with G/P for 12 weeks. These
preliminary results are suggestive of potentially high efficacy and
good tolerability of G/P in GT2-infected Japanese patients. SVR12 data
will be presented at the conference.
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Lower sustained virologic response in patients with
hepatocellular carcinoma treated for hepatitis C with direct acting
antivirals
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Background and Aims: Direct acting antivirals (DAAs) have made the
management of hepatitis C much easier compared to the era of
interferon-based therapies. However, there are certain specific
populations that DAAs have not yielded great success in curing
hepatitis C. Sustained virologic response (SVR) in patients with
hepatocellular carcinoma treated for hepatitis C with DAAs is
observed to be lower than other patient populations.
Methods: We performed a retrospective study of patients with HCCs,
treated for hepatitis C with DAAs at the Pfleger Liver Institute at UCLA
from February 2014 to April 2016. Laboratory values including
Alanine Transaminase (ALT), Aspartate Transaminase (AST), prothrombin time (PT), International Normalized Ratio (INR), serum
creatinine, total bilirubin, HCV genotype, HCV RNA viral loads were
collected. Data on cirrhosis status and liver imaging were also
collected. Patients with coinfection with HBV or HIV were excluded.
Results: Of 38 patients that met inclusion criteria, 37/38 (97.4%) were
cirrhotic with mean MELD score of 9.7 ± 2.8, 16/38 (42.1%) were
treatment experienced, and 16/38 (42.1%) were both cirrhotic and
treatment experienced. The mean age was 62.3 ± 8.5 years with 28/38
(73.7%) being male. All patients were treated with DAAs with or
without Ribavirin, including 22/38 (57.9%) that were on sofosbuvir
and ledipasvir, 5/38 (13.2%) that were on sofosbuvir, ledipasvir, and
ribavirin, and 7/38 (18.4%) that were on sofosbuvir and ribavirin.
Genotype 1 accounted for 31/38 (81.6%) patients. SVR at 12 weeks
after treatment was obtained in 26/38 (68.4%) patients. There were
13/38 (34.2%) patients that were on proton pump inhibitors at the
time of treatment.
Conclusions: SVR in patients with HCC treated for hepatitis C with
DAAs is significantly lower than non-HCC patients treated for
hepatitis C, which is well above 95%. Specific protocol and treatment
regimen will need to be developed when considering treatment for
this particular population of patients.
FRI-265
Benefit of direct-acting antiviral therapy in hepatitis C virus (HCV)
monoinfected and HIV-HCV coinfected patients with mixed
cryoglobulinemia
M. Diakite1, K. Hartig-Lavie1, P. Miailhes2, P. Pradat1, A.-C. Uhrès3,
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Background and Aims: Mixed cryoglobulinemia (MC) is found in
40–60% of patients with chronic HCV infection. Direct-acting antiviral
(DAA) regimens improve considerably the viral outcome with SVR
rates of 90–100%. The rate of cryoglobulin clearance under DAA
exposure has rarely been described so far. The objective of this study
was to evaluate the efficacy of DAA therapy on cryoglobulin clearance
in patients with HCV-associated MC.
Methods: Retrospective study of HCV monoinfected and HIV-HCV
coinfected patients with symptomatic or non-symptomatic MC who
received DAA treatment, followed up from September 2013 to June
2016 in a French University Hospital.
Results: 41 patients, 54% males, median age of 58 years [range 35–83]
were analyzed. 31 were HCV mono-infected and 10 were HIV-HCV
co-infected. HIV patients were all treated by an active combined
antiretroviral therapy with HIV viral load <40 copies/mL and median
baseline CD4 cell count of 473/mm3 [133–1119]. MC was symptomatic
in 77.4% of HCV mono-infected patients and in 10% of HIV-HCV
coinfected patients. Two patients had Waldenström macroglobulinemia (WM) and 2 had rheumatoid arthritis (RA). The most frequent
symptoms were arthralgia (27%), asthenia (20%) and polyneuropathy
(15%). 56% (n = 23) of patients in our cohort were non-responders to
PegIFN-Ribavirin (Peg-RBV), 29% (n = 12) were cirrhotics.
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DAA therapy was used with RBV in 10 patients (24%). One patient
received DAA + Peg-RBV. All other patients received an IFN-free and
RBV-free DAA regimen. The overall SVR12 rate was 100%.
Median level of cryoglobulin fell from 51.8 mg/L at baseline to 6.5 mg/
L at the end of DAA treatment. Cryoglobulin clearance was obtained in
66% (n = 27) of our cohort: 90% in HIV positive and 58% in HCV
monoinfected patients ( p = 0.123). A partial response with a decrease
of cryoglobulin level >50% without negativation was reached in 15% of
patients. Cryoglobulin was persistent in both patients with WM and
in both patients with RA. No patient experienced cryoglobulin
relapse. Baseline cryoglobulin level was not associated with cryoglobulin clearance at the end of treatment ( p = 0.105). Similarly, the
presence of symptomatic MC, fibrosis stage and HCV genotype were
not associated with cryoglobulin clearance.
Conclusions: SVR obtained with DAA therapy allows a high rate of
cryoglobulin clearance both in HCV monoinfected and HIV-HCV
coinfected patients. Persistent cryoglobulin was associated with
presence of specific comorbidities such as WM or RA.
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a phase III randomized multinational clinical trial
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Background and Aims: Hepatitis C virus (HCV) contributes significantly to the overall liver disease burden in the Asia Pacific region and
Russia. Seroprevalence rates vary from 1–5% and genotype (GT) 1b
accounts for about ½ of infections. The efficacy and safety of the fixeddose combination of elbasvir (EBR) 50 mg and grazoprevir (GZR)
100 mg has been demonstrated in a broad population of HCVinfected patients and supports evaluation in this region where
clinical experience with direct-acting antivirals is limited. EBR/GZR is
approved in the US and EU for treatment of HCV GT1 and 4 infection.
Methods: C-CORAL is a double-blind placebo-controlled, Phase 3 trial
that randomized treatment-naïve HCV GT1, 4 or 6 infected patients in
a 3:1 ratio to an immediate treatment group (ITG; 12 wks of EBR/GZR)
or deferred treatment group (DTG; 12 wks of placebo, followed by
12 wks of EBR/GZR). Patients were enrolled in 2 cohorts: Cohort 1
enrolled in Korea, Taiwan, Vietnam, Thailand, Australia, and Russia;
and Cohort 2 enrolled in mainland China. The primary endpoints
include % of patients in the ITG who achieved SVR12 and a
comparison of safety and tolerability of EBR/GZR in the ITG vs
placebo in the DTG.
Results: To date, data from Cohort 1 are available. In this cohort, a
total of 250 patients were enrolled in the ITG and 86 in the DTG. Mean
age ( ± SD) was 50 ± 12 years, 57% were females, 59% were Asian, 74%
were GT1b, and 19% were cirrhotic. SVR12 in the ITG was 92.8%
(Table). Eighteen subjects in the ITG did not achieve SVR12: 11 were

relapses, 6 were on-treatment failures (all GT6) and 1 GT1b patient
withdrew consent. The incidence of adverse events (AEs) was
generally comparable between the ITG vs the DTG including drugrelated AEs (21.2% vs 19.8%) and serious AEs (0.8% vs 1.2%; none
considered drug-related). During treatment with EBR/GZR or placebo
2/250 (0.8%) patients in the ITG and 11/86 (12.8%) in the DTG had an
ALT value >5x ULN and greater than baseline. One patient in the ITG
withdrew after meeting a trial specific discontinuation criterion for
elevated ALT (not considered drug related). Updated safety and
efficacy data will be presented for the ITG and DTG for both cohorts.

Conclusions: A 12-week regimen of EBR/GZR is effective and welltolerated in GT1 and GT4-infected, treatment-naïve patients in the
Asia Pacific/Russia region.
FRI-267
Safety and efficacy of ombitasvir/paritaprevir/ritonavir ±
dasabuvir and ± ribavirin in adult renal or liver transplant
recipients with HCV infection (CORAL-I: cohorts 3–6)
K. Agarwal1, R.S. Brown, Jr2, E.O. Dumas3, G.W. McCaughan4,
D. Samuel5, N. Terrault6, K.A. Brown7, P.S. Mantry8, M. Berenguer9,
P.Y. Kwo10, J. O’leary11, M. Charafeddine3, T.J. Pilot-Matias3,
D.L. Shuster3, W. Lu3, J.V. Enejosa3, D.E. Cohen3, Z. Mariño12, X. Forns12
. 1Institute of Liver Studies, Kings College Hospital, London, United
Kingdom; 2Weill Cornell Medical College, Center for Liver Disease and
Transplantation, New York, NY; 3AbbVie, North Chicago, IL, United
States; 4AW Morrow Gastroenterology and Liver Centre Royal Prince
Alfred Hospital, Camperdown, Australia; 5Hôpital Paul Brousse Centre
Hépato-Biliaire, Villejuif, France; 6University of California San Francisco,
San Francisco, CA; 7Henry Ford Health System, Detroit, MI; 8The Liver
Institute at Methodist Dallas, Dallas, TX, United States; 9La Fe University
Hospital and Centro de Investigación Biomédica en Red (CIBER) de
Enfermedades Hepáticas y Digestivas, Valencia, Spain; 10Stanford
University School of Medicine, Palo Alto, CA; 11Baylor University Medical
Center, Dallas, TX, United States; 12Liver Unit, Hospital Clinic, IDIBAPS,
CIBEREHD, Barcelona, Spain
E-mail: deborah.eng@abbvie.com
Background and Aims: Direct-acting antiviral agents (DAAs) achieve
high sustained virologic response (SVR) rates with few adverse events
(AEs) in liver transplant recipients with hepatitis C virus (HCV)
infection. This study assessed the safety and efficacy of ombitasvir,
paritaprevir (identified by AbbVie and Enanta), ritonavir ± dasabuvir
(OBV/PTV/r ± DSV) ± ribavirin (RBV) in HCV-infected liver or kidney
transplant recipients.
Methods: CORAL-I is an ongoing, phase 2, open-label study of liver or
kidney transplant patients infected with HCV genotype (GT)1 and
liver transplant patients infected with GT4. Treatment-naïve or IFNexperienced adults (≥18 yrs) receiving tacrolimus or cyclosporine
were treated by GT/subtype and cirrhosis status (Table). Endpoints
were SVR 12 weeks post-treatment (SVR12) and AEs.
Results: Fifty-five patients were enrolled (85% white, 84% male). One
virologic failure occurred (Table). Four patients discontinued prematurely: 1 withdrew consent, 1 had an unrelated AE (heroin overdose,
achieved SVR12), and 2 had AEs possibly related to DAAs. Seven
patients had serious AEs, including 1 who died following a tacrolimus
overdose. DAA-related AEs included pruritus (8.3–100% by cohort),
fatigue (0–67%), and nausea (0–50%).
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Table: Cohort, Treatment, SVR12
Cohort
Liver transplant, cirrhosisa
GT1a (N = 4)
GT1b (N = 2)
Liver transplant, no cirrhosisb
GT1a (N = 22)
GT1b (N = 12)
Renal transplant, no cirrhosisd
GT1a (N = 9)
GT1b (N = 3)
Liver transplant
GT4, no cirrhosis (N = 2)
GT4, cirrhosis (N = 1)

Treatment

Duration,
Wks

3D + RBV
3D + RBV

24
12

3D + RBV
3D

12
12

3D + RBV
3D

12
12

2D + RBV
2D + RBV

12
24

SVR12,
n (%)
6 (100)
4 (100)
2 (100)
33 (97)
21 (95)c
12 (100)
9 (75)
6 (66)e
3 (100)
3 (100)
2 (100)
1 (100)

2D = OBV/PTV/r 25/150/100 mg PO QD.
3D = OBV/PTV/r 25/150/100 mg PO QD + DSV 250 mg PO BID.
a
Child-Pugh A.
b
≤F1; if >3 mo or ≤F3 if >12 mo post-transplant.
c
1 virologic failure, relapse.
d
Fibrosis stage ≤F3.
e
3 prematurely discontinued.

Conclusions: OBV/PTV/r ± DSV ± RBV was highly efficacious and
generally well tolerated in HCV-infected liver transplant patients
with or without cirrhosis. Nine of 12 renal transplant recipients
achieved SVR12, with no virologic failures; however, 33% of renal
transplant patients receiving OBV/PTV/r + DSV + RBV discontinued
prematurely. Tacrolimus dose reduction and close monitoring of
tacrolimus levels are needed to manage the interaction with ritonavir
and potential serious AEs. For this reason, regimens with a reduced
DDI burden are under development for transplant recipients.
FRI-268
Real-world effectiveness and safety of Ombitasvir, Paritaprevir/r ±
Dasabuvir ± Ribavirin in patients receiving opiate substitution
therapy: results from the German observational study LIFE-C
G. Teuber1, P. Buggisch2, U. Naumann3, R. Link4, K. Lohmann5,
J. Huelsenbeck5, M.R. Kraus6. 1Private Practice, Frankfurt/Main; 2ifi
Institut, Hamburg; 3Praxiszentrum Kaiserdamm, Berlin; 4MVZ
Offenburg, Offenburg; 5AbbVie Deutschland Gmbh & Co. KG, Wiesbaden;
6
Kreiskliniken Altoetting-Burghausen, Burghausen, Germany
E-mail: johannes.huelsenbeck@abbvie.com
Background and Aims: Patients receiving opiate substitution
therapy (OST) constitute a majority of patients diagnosed with
chronic hepatitis C (CHC) in Germany. However, clinical data for this
distinct patient group is limited. LIFE-C is a non-interventional
observational study in patients with CHC receiving Ombitasvir,
Paritaprevir and Ritonavir ± Dasabuvir ± Ribavirin. Here, we report
the safety, effectiveness and health-related quality of life (QoL) in this
group of patients in comparison to patients without OST.
Methods: Adult Patients with CHC treated with Ombitasvir,
Paritaprevir and Ritonavir ± Dasabuvir ± Ribavirin according to the
label were eligible for enrolment. Baseline demographics including
patient questionnaires to determine QoL (e.g. FACIT-F) were recorded.
Patients’ visits were scheduled at the physician’s discretion and
according to clinical practice. Beyond baseline, intermediary visits
during and after treatment, at end of treatment, 12 and 24 weeks post
treatment could be documented.
Results: The study started in December 2015 and is open for
enrolment until December 31st, 2016. Until October 5th, 384 patients
were enrolled. Sufficient data for baseline, safety and effectiveness/
QoL analysis were available for 355, 124, and 123 patients,
respectively. At baseline, 12.1% (n = 43/355) of patients received OST.
These patients showed a distinct genotype distribution with 51.2%,
34.9%, and 13.9% exhibiting the genotypes (GT) 1a, 1b, and 4,
respectively. In contrast, patients without OST exhibited 25.6%, 63.8%,
and 10.6% of GT1a, GT1b, and GT4, respectively. There were no
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discontinuations from treatment in OST-patients. Sustained virological response (SVR12) in patients with sufficient follow-up data
(n = 103) was 92.3% in those with OST and 97.8% in those without.
37.5% and 24.1% of patients with and without OST reported adverse
events (AEs). The most common AEs in both groups together were
rash and fatigue. QoL as determined by FACIT-F, Total Activity
Impairment and PRISM was lower in OST-patients at baseline. At
SVR12, QoL improved in both groups.
Conclusions: This analysis of the safety and effectiveness of
Ombitasvir, Paritaprevir and Ritonavir ± Dasabuvir ± Ribavirin
showed similar high SVR12 rates with good tolerability in patients
with and without OST under real world conditions. Data for patients
enrolled until December 31st, 2016, will be presented.
FRI-269
Effectiveness, safety and quality of life in patients treated with
Ombitasvir/Paritaprevir/r ± Dasabuvir ± Ribavirin under real-life
conditions – data from the German observational study LIFE-C
P. Buggisch1, U. Naumann2, R. Link3, C. Antoni4, G. Teuber5,
J. Huelsenbeck6, K. Lohmann6, M.R. Kraus7. 1ifi-Institut, Hamburg;
2
Praxiszentrum Kaiserdamm, Berlin; 3MVZ Offenburg, Offenburg;
4
Universitätsmedizin Mannheim, Mannheim; 5Private Practice,
Frankfurt/Main; 6AbbVie Deutschland GmbH & Co KG, Wiesbaden;
7
Kreiskliniken Altötting-Burghausen, Burghausen, Germany
E-mail: kristina.lohmann@abbvie.com
Background and Aims: In clinical trials and first real-life data,
ombitasvir/paritaprevir/r ± dasabuvir ± ribavirin (RBV) has shown
high rates of sustained virologic response (SVR) and good tolerability.
Nevertheless, real-life data regarding the health-related quality of life
(QoL) are limited, especially for the German population. Therefore,
we conducted a non-interventional observational study (LIFE-C) to
assess effectiveness, safety, and health-related QoL in patients treated
with ombitasvir/paritaprevir/r ± dasabuvir ± RBV in Germany.
Methods: All adult patients treated with ombitasvir/paritaprevir/r ±
dasabuvir ± RBV according to the local label were eligible for the study.
Patients’ visits were scheduled at the physician’s discretion and
according to clinical practice. Study documentation was possible at
baseline, during and at the end of the treatment, and at post-treatment
week 4, 12, and 24. Additionally, at these study time points, patients
filled in several questionnaires regarding patient-related QoL outcomes. This included PRISM, a brief quantitative method to assess
perceived burden of suffering due to illness, FACIT-F to measure
fatigue, or WPAI to analyze work productivity and activity impairment.
Results: The study started in 2015, December. Last enrollment will be
on 2016, December 31st. On 2016, October 5th, 384 patients were
enrolled. Sufficient data for baseline, safety and effectiveness/QoL
were available for 355, 124, and 123 patients, respectively. At
baseline, genotype (GT) 1b was most prevalent (60.3%), followed by
GT1a (28.7%) and GT4 (11.0%). SVR12 was 97.1%. Fatigue and rash were
the most common adverse events. Regarding health-related QoL, the
burden of suffering (PRISM) improved from a mean of 11.9 cm at
baseline to a median of 18.1 cm at the SVR12 visit. The level of fatigue
(FACIT-F) changed from a mean score of 37 at baseline to a mean of 42
at the SVR12 visit. The mean percentage of overall work impairment
due to health problems (WPAI) was almost unchanged from baseline
to the SVR12 visit (mean improvement of 1.1%), whereas the mean
improvement of general (non-work) activity impairment due to
health problems from baseline to the SVR12 visit was 7.5%.
Conclusions: Under real-world conditions, ombitasvir/paritaprevir/
r ± dasabuvir ± RBV is highly effective and well tolerated.
Furthermore, the health-related QoL improved here. Data for patients
enrolled until 2016, December 31st will be presented.
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Antiviral therapy in patients with chronic hepatitis C related
hepatocellular carcinoma responding to palliative treatment
J.I. Lee1, K.S. Lee1, J.K. Kim1, J.H. Yoo 1, H.Y. Chang1. 1Internal Medicine,
Yonsei University College of Medicine, Seoul, South Korea
E-mail: mdflorence@yuhs.ac
Background and Aims: Advances in hepatitis C virus (HCV)
treatment offer high sustained virologic response rates with
minimal side-effects. However, benefits of eradicating HCV in
hepatocellular carcinoma (HCC) patients whose life expectancies
are hard to be determined after palliative therapy still needs to be
assessed. This study sought to evaluate prognostic factors for survival
in HCV related HCC patients that responded to the initial HCC therapy
in order to speculate whether treating HCV would be beneficial in
patients that received palliative therapy and showed response.
Methods: In this retrospective cohort study, the medical records of
patients diagnosed and treated for HCV related HCC and seen at
Yonsei University College of Medicine, Gangnam Severance Hospital,
Seoul, Republic of Korea from January 2004 to January 2016 were
reviewed. Among 181 patients with HCV related HCC, 16 patients had
HCV treated before the diagnosis of HCC. From 165 HCV related HCC
patients whose HCV infection had never been treated, 115 patients
that showed complete(CR) or partial response(PR) to the initial HCC
treatment, were included in this study.
Results: Among 115 patients, 80.0% (92/115) of them received
palliative treatment. After univariable and multivariable analysis,
receiving HCV treatment (HR, 0.149 [95% CI, 0.035–0.633]; P = 0.010),
showing CR to the initial HCC treatment rather than PR (HR, 0.450
[95% CI, 0.263–0.771]; P = 0.004) increased the survival rate, and
having advanced liver fibrosis, determined by FIB-4 index during the
follow up, increased the risk and decreased the survival (HR, 4.324
[95% CI, 1.235–15.136]; P = 0.022). From 115 patients, 16 patients were
eventually treatment for HCV. The median time from HCC diagnosis
to initiation of HCV treatment was 14.5 months (range 3–97 months).
All 16 patients had at least 3 months of HCC remission period before
HCV treatment. Fifteen patient achieved SVR (15/16, 93.8%).
Conclusions: Although treating HCV in HCC patient that undergo
non-curative HCC treatment is still debatable, this study results
carefully suggest that HCV related HCC patients that responded to the
initial HCC therapy might benefit from HCV treatment regardless of
HCC treatment modality.

FRI-271
Comparison of efficacy and safety of ombitasvir/paritaprevir/
ritonavir and dasabuvir ± ribavirin between Asian and western
HCV GT1b-infected patients
L. Wei1, Y. Luo2, W.-L. Chuang3, S.W. Paik4, M.-L. Yu5, L.M. Fredrick2,
A. Campbell2, R. Trinh2, J. Enejosa2, N.S. Shulman2, J. Heo6,
N. Mobashery2. 1Peking University People’s Hospital, Beijing, China;
2
AbbVie Inc., North Chicago, United States; 3Kaohsiung Medical
University, Kaohsiung City, Taiwan; 4Department of Medicine, Samsung
Medical Center, Sungkyunkwan, Seoul, South Korea; 5Department of
Internal Medicine and Hepatitis Center, Kaohsiung Medical University
Hospital, Kaohsiung City, Taiwan; 6Department of Internal Medicine,
Pusan National University and Medical Research Institute, Pusan
National University Hospital, Busan, South Korea
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: The 3-DAA regimen of ombitasvir (OBV) and
paritaprevir (identified by AbbVie and Enanta, with the pharmacokinetic (PK) enhancer ritonavir [RTV], PTV/r) + dasabuvir (DSV) has
been approved for the treatment of HCV genotype (GT) 1-infected
patients in many countries worldwide. ONYX-I ( patients without
cirrhosis) and ONYX-II ( patients with compensated cirrhosis) are
Phase 3 studies exploring the PK, safety, and efficacy of the 3-DAA ±
ribavirin regimen in a HCV GT1b-infected Asian population.
Comparable PK exposures of the 3-DAA regimen between the Asian
and predominantly Caucasian (thereafter referred to as “Western”)
HCV GT1-infected patients in other studies have been published.
Methods: We compared the safety and efficacy profiles of the 12
week 3-DAA regimen (+ ribavirin for patients with compensated
cirrhosis) in Asian patients in ONYX-I and -II Phase 3 studies
conducted in China, Taiwan, and South Korea with GT1b-infected
Western patients enrolled in PEARL-II (treatment-experienced),
PEARL-III (treatment-naive), and TURQUOISE-II (compensated cirrhosis) Phase 3 studies conducted exclusively in North America,
Europe, and Australia.
Results: Among treatment-naive non-cirrhotic patients, sustained
virologic response at post treatment week 12 (SVR12) was achieved
by 99.5% (183/184; 95% CI 97.0–99.9) of Asian patients compared with
99.0% (207/209; 95% CI 97.7–100) of Western patients. In noncirrhotic treatment-experienced patients, SVR12 was achieved by
100% (141/141; 95% CI 97.4–100) of Asian patients and 100% (91/91;
95% CI 95.9–100) of Western patients. Among cirrhotic patients,
SVR12 was achieved by 100% (104/104; 95% CI 96.4–100) of Asian
patients compared with 98.5% (67/68; 95% CI 95.3–100) of Western
patients.

Table 1:(abstract: FRI-271): Overview of Treatment-Emergent Adverse Events for HCV GT1b-Infected Patients with or without Cirrhosis in Phase 3 Studies
Number (%) of GT1b Patients
Without cirrhosis
3 DAA for 12 weeks

With compensated cirrhosis
3-DAA + ribavirin for 12 weeks

Global Studies†

Any AE
Any SAE
Any AE leading to
discontinuation
of study drug
Deaths§

Global Study

ONYX-I*
N = 325

PEARL-III
(Treatment-naive)
N = 209

PEARL-II
(Treatmentexperienced)
N = 95

ONYX-II
N = 104

TURQUOISE-II‡
N = 68

191 (58.8)
7 (2.2)
0

140 (67.0)
4 (1.9)
0

74 (77.9)
2 (2.1)
0

85 (81.7)
4 (3.8)
1 (1.0)

63 (92.6)
2 (2.9)
0

0

0

0

0

1 (1.5)

*Includes subjects in the double-blind active treatment arm
†
Includes patients in the 3-DAA arm for each study
‡
Includes GT1b-infected patients treated with 3-DAA + RBV for 12 weeks
§
Includes non-treatment-emergent deaths.
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The majority of Asian and Western patients with or without cirrhosis
had at least 1 treatment-emergent adverse event (TEAE). Low
percentages of Asian and Western patients (<4% in each study)
experienced serious TEAEs. TEAEs leading to treatment discontinuation, in both Asian and Western patients, were rare. No patients
without cirrhosis and 1 patient with cirrhosis discontinued treatment due to a TEAE. Only 1 death occurred across the studies, which
was not due to a TEAE.
Conclusions: The safety and efficacy profiles were consistent
between the Asian and Western HCV GT1b-infected patients
treated with OBV + PTV/r + DSV.
FRI-272
Efficacy and safety of ombitasvir/paritaprevir/ritonavir and
dasabuvir with ribavirin in Asian patients with genotype 1b
chronic hepatitis C virus infection and compensated cirrhosis:
ONYX-II post-treatment week 24 results
L. Wei1, G.-Q. Wang2, Y. Luo3, C.-J. Chu4, S.W. Paik5, J. Hou6, J. Cheng7,
Q. Xie8, Z. Duan9, J.-H. Kao10, B. Fu3, L. Fredrick3, N. Mobashery3,
J. Heo11. 1Pekin University People’s Hospital; 2Peking University First
Hospital, Beijing, China; 3AbbVie Inc, Chicago, United States; 4Taipei
Veterans General Hospital, Taipei City, Taiwan; 5Samsung Medical
Center, Seoul, South Korea; 6Nanfang Hospital of Southern Medical
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University, Beijing; 8Ruijin Hospital Shanghai Jiaotong, University School
of Medicine, Shanghai; 9Beijing Youan Hospital Capital Medical
University, Beijing, China; 10National Taiwan University Hospital,
Zhongzheng District, Taiwan City, Taiwan; 11Department of Internal
Medicine, College of Medicine, Pusan National University and Medical
Research Institute, Pusan National University Hospital, Busan, South
Korea
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: ONYX-II is an ongoing Phase 3, open-label
study of the 3 direct-acting antiviral (3-DAA) regimen of ombitasvir
(OBV), paritaprevir (identified by AbbVie and Enanta) co-dosed with
ritonavir (PTV/r) and dasabuvir (DSV) with ribavirin (RBV) in
treatment-naive and treatment-experienced (interferon/pegylated
interferon and RBV) patients with genotype 1b (GT1b) chronic
hepatitis C virus (HCV) infection and compensated cirrhosis in China,
South Korea and Taiwan. An analysis at post-treatment week 12
demonstrated a sustained virologic response at post-treatment week
12 (SVR12) rate of 100% and a favourable safety profile. The present
analysis reports efficacy and safety results through post-treatment
week 24 (SVR24).
Methods: Patients with chronic GT1b HCV infection and compensated cirrhosis received OBV/PTV/r + DSV + RBV for 12 weeks and will
be followed for 48 weeks post-treatment. Efficacy was assessed by
SVR12 and SVR24. Safety was assessed as the percentages of patients
with treatment-emergent adverse events (TEAEs) and laboratory
abnormalities. Safety and efficacy were assessed in all patients who
received at least one dose of study drugs.
Results: A total of 104 patients with chronic GT1b HCV infection (62%
female, 100% Asian, 58% treatment-experienced) were enrolled from
China (n = 63), South Korea (n = 21) and Taiwan (n = 20). All patients
received at least one dose of study drugs. The SVR24 rate was 100%
(concordant with SVR12), with no patient relapsing between posttreatment weeks 12 and 24. Most TEAEs were mild in severity. The
most common TEAEs (≥10%) were increased blood bilirubin levels
(25%), pruritus (15%), anaemia (14%), asthenia (12%), bilirubin
conjugated increased (12%), blood bilirubin unconjugated increased
(12%), dizziness (11%) and fatigue (11%). Four patients had serious
TEAEs and all were assessed as not being related to the 3-DAA
regimen (one was assessed as being possibly related to RBV). One
patient discontinued treatment due to TEAEs (elevations in alanine
aminotransferase [ALT], aspartate aminotransferase [AST] and blood
bilirubin) after 3 weeks of dosing but achieved SVR12 and SVR24.
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Laboratory abnormalities ≥ grade 3 were infrequent (ALT: 3%; AST 2%;
total bilirubin: 7%). No ≥ grade 3 haemoglobin decrease was reported.
Conclusions: SVR24 and SVR12 rates were 100% in HCV GT1binfected Asian patients with compensated cirrhosis who were treated
with OBV/PTV/r + DSV + RBV for 12 weeks. The regimen was generally
well tolerated with mostly mild TEAEs reported.
FRI-273
Efficacy and safety of Ombitasvir/paritaprevir/ritonavir and
dasabuvir in non-cirrhotic Asian patients with genotype 1b
chronic hepatitis C virus infection: ONYX-I post-treatment week
24 results
L. Wei1, J. Hou2, Y. Luo3, J. Heo4, C.-J. Chu5, Z. Duan6, M. Cho7, J. Cheng8,
J. Li9, J. Jia10, W. Lu3, L.M. Fredrick3, T. Pilot-Matias3, N. Mobashery3,
W.-L. Chuang11. 1Peking University People’s Hospital, Beijing; 2Nanfang
Hospital, Guangzhou, China; 3AbbVie Inc., North Chicago, IL, United
States; 4Department of Internal Medicine, College of Medicine, Pusan
National University and Medical Research Institute, Pusan National
University Hospital, Busan, Korea (the Republic of ), Busan, South Korea;
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Taipei Veterans General Hospital, Taipei City, Taiwan; 6Beijing YouAn
Hospital, Capital Medical University, Beijing, China; 7Pusan National
University Yangsan Hospital, Yangsan, Korea (the Republic of ), Yangsan,
South Korea; 8Beijing Di Tan Hospital, Capital Medical University,
Beijing, China; 9The First Affiliated Hospital with Nanjing Medical
University, Nanjing; 10Beijing Friendship Hospital, Capital Medical
University, Beijing, China; 11Kaohsiung Medical University, Kaohsiung
City, Taiwan
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: Hepatitis C virus (HCV) genotype 1b (GT1b)
is the most common genotype encountered in Asian patients with
chronic HCV infection. ONYX-I is an ongoing phase 3, randomised,
double-blind, placebo-controlled study of the 3 direct-acting antiviral
(3-DAA) regimen of ombitasvir and paritaprevir (identified by AbbVie
and Enanta, with the pharmacokinetic enhancer ritonavir) (OBV/
PTV/r) and dasabuvir (DSV) in treatment-naive and treatmentexperienced (IFN/pegIFN and ribavirin) non-cirrhotic patients with
HCV GT1b infection in China, South Korea and Taiwan.
Methods: In this study, the safety and efficacy of OBV/PTV/r + DSV
administered for 12 weeks were evaluated in non-cirrhotic Asian
patients. Patients in Arm A received active study drug during a 12week double-blind (DB) period, while patients in Arm B received
placebo during the same period followed by an open-label (OL)
period in which they received 12 weeks of active study drugs. Efficacy
was assessed by sustained virologic response at post-treatment week
12 (SVR12) and week 24 (SVR24). Efficacy and safety results are
presented for all patients who received at least one dose of active
study drugs in the DB period (Arm A).
Results: 650 HCV GT1b patients (54% female, 100% Asian, 44%
treatment-experienced) were enrolled from China (n = 410) South
Korea (n = 120) and Taiwan (n = 120), and randomised 1:1 to Arms A
and B. In Arm A, SVR12 and SVR24 rates were 99.5% (183/184) in
treatment-naive patients and 100% (141/141) in treatment-experienced patients. Most treatment-emergent adverse events (TEAEs) in
Arm A patients were mild in severity. The most common (≥5%) TEAEs
in Arm A were upper respiratory tract infection (10.5%), headache
(6.2%) and dizziness (5.2%). Seven patients had serious AEs during
active treatment (Arm A) and no Arm A patient discontinued
treatment.
Conclusions: In non-cirrhotic Asian adults with HCV GT1b-infection,
treated with OBV/PTV/r + DSV for 12 weeks, SVR24 rates equalled
previously reported SVR12 rates from this study (99.5% of treatmentnaive and 100% of treatment-experienced patients), and are
consistent with other clinical trials with this drug combination. No
patient experienced a relapse between post-treatment week 12 and
24. The treatment was generally well tolerated and with mostly mild
TEAEs reported.
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Efficacy and safety of Direct-Acting Antiviral Drugs in patients
with thalassemia major and crhonic hepatitis C: a preliminary
report of a single italian center
L. Ponti1, R. Origa2, D. Murgia1, C. Dessì3, R. Canu1, M.L. Foschini3,
G.B. Leoni3, M. Morittu3, P. Moi4, R. Ganga1. 1Internal Medicine,
Ospedale Brotzu; 2Clinical and Molecular Medicine, Ospedale
Microcitemico, University; 3Ospedale Microcitemico A.Cao, Ospedale
Brotzu; 4Clinical and Molecular Medicine, Ospedale Microcitemico,
University, Cagliari, Italy
E-mail: lauraponti@virgilio.it
Background and Aims: HCV infection is one of the worst problems in
patients with thalassemia major. Direct-acting-antiviral drugs (DAAs)
have very high efficacy in patients with chronic hepatitis C (CHC). Aim
of this study is to evaluate the efficacy and safety of DAAs regimens in
this subset which includes patients with thalassemia major treated in
a single center in Italy.
Methods: We screened 105 patients with thalassemia major and CHC
between may 2015 and november 2016. Hepatitis and cirrhosis were
defined by FibroScan ≥10 kPa within 6 months before treatment.
Patients were stratified by treatment history, genotype, presence of
cirrhosis and cryoglobulinemia. Sixty patients started DAAs regimens
with or without ribavirin (R) according to guidelines, based on viral
genotype and stage of disease. Susteined virological response (SVR)
was considered in patients with negative HCVRNA at w12 (SVR12)
and w24 (SVR24) of post-treatment follow-up.
Results: 60 out of 105 patients are included in this analisys, 45 are on
screening. The mean age was 37 years, 37 (62%) males, 44 (73%) had
diagnosis of CHC and 16 (27%) of cirrhosis. Cryoglobulinemia was
found in 17 (28%). The prevalence of HCV genotypes (G) was G1a 3
(5%), G1b 36 (60%), G2 11 (18%), G3 4 (7%), G4 6 (10%). 33 patients
(55%) were naive and 27 (45%) were IFN/R experienced, 2 had HBV
coinfection. 44 patients had comorbidities, 15 diabetes (25%), 31
(52%) hearth diseseas, 21 (35%) hypogonadism, 6 (10%) hypoparathiroidism, 13 (22%) hypothiroidism, 44 patients (73%) osteoporosis.
In November 2016, 45 patients (75%) concluded the treatment and 40
(67%) concluded 12w follow-up (SVR12) and 27 (45%) concluded 24w
follow-up (SVR24). No difference was found between SVR12 and
SVR24. By ITT the rate of response in 45 patients who concluded the
treatment was 100% at the end of treatment (EOT), and 44 (98%)
achieved SVR12. One patient treated with sofosbuvir/simeprevir for
12w relapsed and was retreated with sofosbuvir/daclatasvir for 24w
with SVR12. Ten out of 17 patients with cryoglobulinemia concluded
treatment and 8 (80%) achieved absence of cryoglobulinemia. One
patient died during the first month of treatment for hearth and renal
failure, one died during the first month for septic shock. All patients
concluded treatment without any dose-reduction because of adverse
events.
Conclusions: Use of DAAs in patients with beta-thalassemia major
with CHC or cirrhosis is safe and effective. Therapy is indicated also in
patients with comorbidity.
FRI-275
No increased risk of hepatocellular carcinoma recurrence in
patients following interferon-free, direct acting anti-viral
treatment for hepatitis C virus: a cohort study using large-scale
administrative medical claims data
L.E. Telep1, D. Muramoto1, A. Osinusi1, D.M. Brainard1, K.R. Reddy2,
A.W. Singer1, A.P. Chokkalingam1. 1Gilead Sciences, Inc., Foster City;
2
Division of Gastroenterology and Hepatology, University of
Pennsylvania, Philadelphia, United States
E-mail: laura.telep@gilead.com
Background and Aims: Hepatocellular carcinoma (HCC) is a common
sequela of advanced liver disease secondary to chronic hepatitis C
virus (HCV) infection. The advent of interferon (IFN)-free, directacting antiviral (DAA) regimens for HCV infection has enabled access
to curative treatment in the majority of patients. Although recent

small case series studies suggest that therapy with IFN-free DAA
regimens may lead to HCC recurrence, the issue remains poorly
understood and unstudied in a large, population-based framework.
The objective of this cohort study was to examine the risk of HCC
recurrence among HCV patients treated with IFN-free DAA regimens
vs. those containing IFN.
Methods: Using U.S. administrative claims data from January 1, 2006
to September 30, 2015 we identified 4,887 patients who were ever
treated for HCC. 120 of these patients were treated for HCC with
ablation and/or resection and subsequently initiated HCV treatment
90 or more days after completing HCC treatment (as a proxy for
complete response). HCV treatment regimens were stratified by
presence or absence of concomitant IFN. Patients were observed from
HCV treatment start until the first of: claim for HCC treatment,
initiation of a different HCV regimen, enrollment end, or September
30, 2015. Hazard ratios (HRs) estimating risk of HCC recurrence
associated with completion of IFN-free vs. IFN-containing therapy
were calculated after adjusting for baseline confounders using Cox
proportional hazards methods.
Results: Patients completing IFN-free treatment regimens (N = 69; vs.
IFN-containing, N = 51) were older and more likely to have cirrhosis
(95.7% vs. 88.2%), liver necrosis (34.8% vs. 9.8%), and portal
hypertension (58.0% vs. 35.3%) at baseline. Median follow-up time
was shorter in IFN-free regimens (182 days) vs. IFN containing (349
days). After adjusting for age, sex, and significant baseline covariates
(e.g., liver necrosis, portal hypertension, p ≤ 0.1 for all), there was no
difference in risk of HCC recurrence through the end of follow-up
with IFN-free treatment regimens when compared to regimens
containing IFN (adjusted HR: 0.97 (95% CI: 0.49–1.92)). Similar results
were observed at 3, 6, and 12 months of follow-up.
Conclusions: The results of this large cohort analysis indicate that
after adjusting for differences in baseline characteristics, there is no
difference in risk of HCC recurrence associated with IFN-free DAAbased HCV treatment regimens when compared to regimens
containing IFN.
FRI-276
In vitro virology profile of the 3 direct-acting antiviral
combination of AL-335, odalasvir and simeprevir
L. Vijgen1, B. Fevery1, A. Jekle2, K. Shaw2, H. Tan2, O. Lenz1, J. Symons2,
S. De Meyer1. 1Janssen Research & Development, LLC, Beerse, Belgium;
2
Alios BioPharma Inc., part of the Janssen Pharmaceutical Companies,
South San Francisco, CA, United States
E-mail: lvijgen@its.jnj.com
Background and Aims: The combination of AL-335 (nucleotide
analogue NS5B polymerase inhibitor), odalasvir (ODV; NS5A inhibitor) and simeprevir (SMV; NS3/4A protease inhibitor) is being
evaluated in two Phase 2 studies, in Hepatitis C Virus (HCV) genotype
(GT) 1–2- and 3-infected patients in study AL-335-604
(NCT02569710) and in HCV GT1-, 2-, 4-, 5- and 6-infected patients
in study 64294178HPC2001 (NCT02765490).
Methods: Anti-HCV activity was determined in stable GT1a (H77)
and GT1b (Con1) replicon cell lines and in GT1–6 chimeric replicons
in a transient replicon assay. Site-directed mutants were constructed
in a GT1a or GT1b replicon or in non-GT1 chimeric replicons, and
drug susceptibility was assessed in a transient replicon assay.
Results: AL-335 displayed pan-genotypic anti-HCV activity with a
mean 50% effective concentration (EC50) of 0.08 μM in a GT1b
replicon and mean EC50 values ranging from 0.04 to 0.07 μM in GT1a,
GT1b, GT2b, GT3a, GT4a, GT5a and GT6a chimeric replicons. The NS5B
S282T mutation reduced the activity of AL-335 by up to 109-fold. ODV
has pan-genotypic anti-HCV activity with a mean EC50 in GT1b and
GT1a replicon of 5.3 pM and 26 pM, respectively, and with activity
against GT2a, GT2b, GT3a, GT4a, GT5a and GT6a chimeric replicons
with a mean EC50 ranging from 8 pM for GT4a to 215 pM for GT2b
(strain MD2b5-1) harbouring the NS5A L31M mutation. ODV
demonstrated an improved in vitro resistance profile compared to
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first-generation NS5A inhibitors with activity against single mutations at NS5A positions 28, 31, 32 and 93 in GT1b, and at NS5A
position 31 in GT1a. Y93H, Y93N and Y93R mutations in GT1a led to
a >100-fold reduction in activity of ODV. SMV displayed a median
EC50 in GT1b and GT1a replicons of 9.4 and 28 nM, respectively.
Median SMV fold change (FC) in EC50 values, compared to GT1b wildtype replicon, ranged from 0.4 to 0.8 for GT4a, GT4d and GT4 other
isolates and were 25 and 1014 for GT2 and GT3 isolates, respectively.
Mutations at NS3 positions 43, 80, 122, 155, 156 and/or 168 reduced
SMV activity with D168V (FC of 2830) having the largest effect. No
cross-resistance has been observed among the 3 direct-acting
antiviral agents.
Conclusions: The potent pan-genotypic in vitro activity of AL-335
and ODV and the activity of SMV against GT1, 2, 4, 5 and 6, support the
evaluation of the AL-335/ODV/SMV combination in HCV-infected
patients.
FRI-277
Directly active antivirals pharmacokinetics in HCV/HIV coinfected patients with advanced hepatic fibrosis
L. Marinaro1, M. Merli2, A. Barco1, C. Alcantarini1, C. Montrucchio1,
M.C. Tettoni1, G. Vendemiati1, G. Bocchino1, A. De Nicolò1, H. Hasson2,
A. D’Avolio1, C.U. Foppa2, G. Di Perri1, S. Bonora1. 1Infectious Diseases,
University of Turin, Turin; 2Infectious Diseases Clinic, IRCCS, Ospedale
San Raffele Hospital, Milan, Italy
E-mail: letizia.marinaro@gmail.com
Background and Aims: Since directly acting antivirals (DAAs) have
been introduced to treat HCV infection, equally astonishing responses
have been reported both in HCV mono-infected and in HCV/HIV coinfected patients ( pts). Nevertheless, scanty data are available on
DAAs pharmacokinetics (PK) in HCV/HIV pts, in particular in those
with advanced hepatic fibrosis (Metavir score > = 10 Kpa = F3 or > =
13 Kpa = F4). Aim of our study was to describe DAAs PK in a real-life
cohort of HIV/HCV+ pts treated with antiretrovirals (ARVs).
Methods: Patients treated with sofosbuvir (SOF)+ simeprevir (SMV),
SOF+ daclatasvir (DCV), SOF+ ledipasvir (LDV) or ombitasvir (OBV)/
paritaprevir(PTV)/ritonavir(r)+/− dasabuvir (DSV), all +/− ribavirin
(RBV), or SOF + RBV depending on genotype and fibrosis were
enrolled. DAAs plasmatic levels ( pl) (SOF as Gs-331007) were
measured 22 ± 2 hours after last drug intake by a validated UPLCMS/MS method and reported as ng/mL. Data are expressed as
numbers ( percentage), and median (IQR).
Results: 153 pts were enrolled: 80% males, age 52 (49–55), BMI 24 kg/
m2 (21–27). Baseline Metavir score was F0–2 in 5.3%, F3 in 22% and F4
in 71.9%. Proportions of HCV genotype 1a, 1b, 2, 3, and 4 were 44.4%,
10.5%, 3.3%, 24.2%, and 17.6%, respectively. DAA regimens were: SOF +
SMV 30.7%, SOF + DCV 24.2%, SOF + LDV 18.3%, OBV + PTV/r + DSV
15%, OBV + PTV/r 4.6%, SOF + RBV 7.2%. Week 12 sustained virological
response (SVR) was observed in 96% of subjects that completed
treatment.
A median value of 2 determinations for each DAA was obtained from
every patient. Comparing Metavir scores, PTVpl was significantly
higher ( p = 0.03) in F4 (58, 38–74 ng/ml) vs. F3 (20, 10–49.5 ng/ml);
no other significant difference was observed. A borderline negative
correlation resulted between DCVpl and liver stiffness ( p = 0.06,
rho = -0.319) while a direct correlation between PTVpl and stiffness
was observed ( p = 0.01, rho = 0.527). Moreover, a significant correlation between SOFpl and BMI was reported (lower SOFpl observed in
pts with higher BMI), ( p = 0.04, rho = -0.190).
Conclusions: This is the first report on DAA exposures in HIV/HCV
patients co-administered with ARV in real-life setting. As suggested
for HCV mono-infected pts, PTVpl was higher in patients with
stiffness> = 13 KPa, while DCVpl was lower in patients with higher
values of liver stiffness. Considering high SVR rates observed in this
cohort, DAA exposure provided with current doses appeared
adequate also in co-infected patients with advanced fibrosis.
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Decrease of Interleukin-6 and Interleukin-8 blood levels after
successful interferon-free anti-HCV treatment
L. Badia1, M. Rinaldi1, C. Assirelli1, N. Rossi1, V. Guardigni1, P. Viale1,
G. Verucchi1 and Research Centre for the Study of Hepatitis,
Department of Medical and Surgical Sciences (DIMEC), University of
Bologna, Italy. 1Department of Medical and Surgical Sciences –
Infectious Diseases Unit, University of Bologna, Bologna, Italy
E-mail: lorenzobadia@libero.it
Background and Aims: HCV-infection causes a systemic chronic
immune activation, especially if HIV-infection coexists, which can
partially explain the higher cardiovascular risk in these patients.
Some studies have analyzed the relationship between circulating
cytokines and chances to respond to Peg-interferon based anti-HCV
treatment, but no data are available about new direct active antivirals
(DAAs). A positive correlation between Interleukine 6 (IL-6) levels in
peripheral blood and cardiovascular risk has been demonstrated, and
some authors pose a threshold at 3.2 pg/mL for a significant increase.
Effects of DAAs on circulating cytokines are still unknown.
Methods: We retrospectively evaluated HCV- and HCV-HIV-infected
patients who were successfully treated with different IFN-free
regimens including sofosbuvir, simeprevir, ledipasvir, daclatasvir,
dasabuvir and ombitasvir/paritaprevir/r. We evaluated IL-6, IL-8 and
CRP values at baseline, at the end of treatment and after 12 weeks of
follow-up. Statistical analysis was performed with McNemar and
Wilcoxon non-paramethric tests.
Results: 60 patients were evaluated, mean age 58 ± 11, 40 (66.7%)
male, 45 (75%) with liver cirrhosis, 33 (55%) HIV-positive. Median
basal levels of IL-6 were 6.5 pg/mL (IQR 3–11.5), with 42 (70%)
patients with levels >3.2 pg/mL and 18 (30%) ≤3.2 pg/ml; at the end
of treatment (1 patient missing), median value of IL-6 was 3.7 (IQR
2.5–7.2, p = 0.09), levels of IL-6 had decreased ≤3.2 pg/ml in 15/42
patients and increased >3.2 pg/ml in 8/17 patients ( p = 0,06); and at
the end of follow-up, median value of IL-6 was 3.6 (IQR 2.2–4.5, p <
0.01), levels of IL-6 had decreased ≤3.2 pg/ml in 16/42 patients and
increased >3.2 pg/ml in 5/18 patients ( p = 0,01).
Median values of IL-8 decreased during treatment from 84.5 pg/ml
(IQR 35–225.5) at baseline to 39.5 pg/ml (IQR 20–78.5) at the end of
treatment ( p = 0.05) and to 38.5 pg/ml (IQR 18–83.5) at the end of
follow-up ( p < 0.01).
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There were no significant differences in CRP values between baseline
(median 0.08 mg/dl, IQR 0.04–0.23) and end of treatment (median
0.09 mg/dl, IQR 0.05–0.23, p = 0.6) or end of follow-up (median
0.08 mg/dl, IQR 0.04–0.25, p = 0.47).
Conclusions: HCV suppression during and following DAA treatment
is associated with a significant decrease in IL-6 and IL-8 levels in HCVand HCV-HIV-patients, suggesting that HCV eradication could
promote a decrease in systemic immune activation and reduce
cardiovascular and metabolic risk in these patients.
FRI-279
Diagnostic and therapeutic approaches of mixed
cryoglobulinemia in PITER (Piattaforma Italiana per lo studio
della Terapia delle Epatiti viRali) cohort
L.A. Kondili1, M. Monti2, G.B. Gaeta3, V. Rizzo3, G. Borgia4, E. Zappulo4,
L. Chemello5, L. Cavalletto5, M. Vinci6, S. Palladini6, P. Andreone7,
M. Margotti7, M. Puoti6, E. Danieli6, M. Persico8, M. Masarone8,
S. Madonia9, M.R. Brunetto10, B. Coco10, D. Ieluzzi11, N. Passigato11,
M.G. Rumi12, V. Sciola12, M. Massari13, R. Corsini13, G. Mazzella14,
G. Lazzarini14, G. Taliani15, E. Biliotti15, M. Andreoni16, C. Cerva16,
A. Alberti5, M. Gonzo5, L. Chessa17, M.C. Pasetto17, A. Federico3,
M. Dallio3, M.G. Quaranta1, L.E. Weimer1, S. Vella1, A.L. Zignego2 and
PITER Collaborating Group (available at www.iss.it/piter). 1Istituto
Superiore di Sanità, Rome; 2AOU Careggi, Centro MASVE, Florence;
3
Seconda Università di Napoli; 4Università di Napoli Federico II, Naples;
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Università di Padova, Padua; 6Ospedale Niguarda-Cà Granda, Milan;
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Università degli Studi, Bologna, Bologna; 8Ospedale G. Da Procida,
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Ospedaliera Universitaria Pisana, Pisa; 11Azienza Ospedaliera
Universitaria, Verona, Verona; 12Università di Milano, Milan;
13
Arcispedale Santa Maria Nuova – IRCCS, Reggio Emilia; 14AOU
Policlinico Sant’Orsola Malpighi, Bologna; 15Università La Sapienza;
16
Università Tor Vergata, Rome; 17Università degli Studi di Cagliari,
Cagliari, Italy
E-mail: lkondili@iss.it
Background and Aims: Data regarding the prevalence of mixed
cryoglobulinemia (MC), in PITER cohort, have shown that the MC
presence was considered only in 20% of patients. The aim of this study
was to evaluate the diagnostic approach, clinical profile and the DAAbased treatment response of patients with MC enrolled in PITER.
Methods: A specific questionnaire on the diagnostic approach to HCV
MC+ patients and MC related symptoms was applied.
Results: Of clinical centres that considered MC, 36% evaluated MC
presence routinely, at the diagnostic framework, and 64% only
following a clinical suspicion. The MC laboratory diagnosis was
performed evaluating Cryocrit with Complement/RF levels or testing
Cryocrit only in case of RF positivity in 58% and 42% of centres
respectively. Cryo test was not conducted adequately in 39% of
centres. Of 8005 enrolled HCV (+) patients, 1678 (21%) were evaluated
for MC presence: 907 (54%) resulted without MC; the remaining 771
(46%) with MC of whom 266 (34%) were symptomatic (MCS-HCV).
Symptoms included: purpura (65%), weakness (90%), arthralgia
(72%), peripheral neuropathy (52%), Sicca syndrome (53%), myalgias
(43%), Raynound phenomenon (31%) renal involvement (23%)
cutaneous ulcers (13%) etc. Previous IFN-based therapy was reported
in 54% of MCS-HCV, in 45% of MC-HCV. Of 144 patients receiving DAA
based regimens, 109 patients reached the SVR12, 4 (3%) did not
complete treatment or relapsed, the remaining did not reach 12
weeks post treatment evaluation. Of patients that reach SVR12,
disappearance or clinical improvement of all MC symptoms, or
improvement of more than 50% of them, or partial clinical response,
or non-response were reported in 50 (48%), 44 (40%), 10 (10%) and 3
(3%) of them respectively. Of 75 patients that reached SVR24, in 12
(16%) the MC symptoms were improved at SVR12 and completely
disappeared at SVR24.
Conclusions: It has been shown that MC substantially add the overall
clinical and economic burden of HCV infection. This prospective real-

world, nation-wide study, for the first time, showed the variability of
MC diagnostic approach in different centres, suggesting that the
presence of CM is underestimated. In the centres where it is not
routinely assessed, the percentage of CM patients with clinical
manifestations is probably overestimated. The good clinical and
virological results obtained by the DAA-based therapy, in this very
large, real-life population, further stress the importance of a better
appraisal of this condition and consequent wider treatment.
FRI-280
Clinical characterization and economic impact evaluation of antiHCV DAA treatment failure: real life data from the Italian Platform
for the Study of Viral Hepatitis Therapies (PITER)
L.A. Kondili1, on behalf of PITER Collaborating Group, A. Di Leo2,
A. Iannone2, T. Santantonio3, A. Giammario3, G. Raimondo4,
R. Filomia4, C. Coppola5, D. Amoruso5, P. Blanc6, B. Del Pin6,
L. Chemello7, L. Cavalletto7, F. Morisco8, L. Donnarumma8, M.G. Rumi9,
A. Gasbarrini10, M. Siciliano11, M. Massari12, R. Corsini12,
M.R. Brunetto13, B. Coco13, S. Madonia14, A.L. Zignego15, M. Monti15,
F.P. Russo7, A. Zanetto7, M. Persico16, M. Masarone16, E. Villa17,
V. Bernabucci17, G. Taliani18, E. Biliotti18, L. Chessa19, M.C. Pasetto19,
P. Andreone20, M. Margotti20, G.B. Gaeta21, V. Rizzo21, D. Ieluzzi22,
G. Borgia8, E. Zappulo8, V. Calvaruso23, S. Petta23, F.R. Rolli10,
L. Falzano1, S. Rosato1, M. Ruggeri10. 1Istituto superiore di sanità, Roma;
2
Università di Bari, Bari; 3Università di Foggia, Foggia; 4Università di
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Background and Aims: Clinical, and economical data of patients
who failed to eradicate HCV infection following an IFN free DAA
regimen, from 23 clinical centers involved in PITER platform, were
analyzed.
Results: Of 3936 patients who had undergone a DAA treatment
during 2015/2016, 141 (3,6%)failed to achieve a sustained virological
response (SVR12): mean age was 58 years (range 34–80 years); 77%
were male; 57% were IFN treatment experienced. Of these, 5
were treated for Mixed Crioglobulinemia Syndrome in F2 fibrosis
stage, the remaining were on the cirrhosis stage: 70%, 25% and 1%
Child-Pugh Class A, B and C respectively; 3% had HCV recurrence
post liver transplantation (LT). The following DAA regimens were
used: Sofosbuvir + Ribavirin in 50% Sofosbuvir + Simeprevir in 26%;
Sofosbuvir + Ledipasvir in 12%; Ombitasvir/Paritaprevir/r + Dasabuvir
(3D) in 8%; Sofosbuvir + Daclatasvir in 4%. Of 141 patients, 39% are on
a second DAA regimen based on Sofosbuvir + Daclatasvir in 50%;
Sofosbuvir and Ledipasvir in 40%, 3D regimen in 4%, other regimens
in 6% of patients. Following the first DAA treatment failure,
preliminary results have shown: HCC occurrence in 15% (in 65% of
them firstly diagnosed during/post treatment); LT in 4 patients;
hospital admission in16% (1–4 admissions from 1–20 days).
Compared to pretreatment evaluations: Child Pugh score increased
at least 2 points in 13% and Meld score in 24% of patients with
available data; (Mean 3: Range 1–6 points), ascites appeared in 6
patients, encefalopathy in 3 patients, PBS in 1 patient. The number of
outpatients’ visits was 872 (1–23 visits/patient); of laboratory exams
4580 and of diagnostic/therapeutic procedures: 250 (1–20/patient).
Costs of 16% of patients who had undergone hospital admissions
were estimated of € 17.335.07, prior to the failure and of € 19.263.26
following the DAA failure. The mean cost of patients who did not
undergo hospital admissions was € 945 prior and €527 post DAA
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failure. The loss of productivity was considered in 42% of the patients
who worked, estimated as a mean of €926 and in 10% of patients with
caregivers, estimated as a mean of €498.
Conclusions: Real life data, based on the PITER platform, indicate
that about 3.6% of patients, mainly treated in the advanced liver
disease stage, failed to achieve HCV viral eradication after first
line interferon free DAA regimens, part of them considered as
suboptimal to date. Clinical and economic burden of this unfavorable
event is significant and treatment appropriatness need to be better
addressed.
FRI-281
Relapse after direct-acting antivirals (DAAs) in cirrhotic patients
with hepatitis C is highly related to development of liver cancer
L. Cavalletto1, C. Aliberti2, A. Romano1, A. Biasiolo3, P. Pontisso1,
P. Angeli1, L. Chemello1. 1Department of Medicine-DIMED, Padua
University, University Hospital, Clinica Medica 5, Refering Center for
Liver Diseases; 2Department of Interventistic Radiology, Oncologic
Istitute of Veneto Region, IOV; 3Department of Medicine-DIMED,
Venetian Institute of Molecular Medicine, VIMM, Clinica Medica 5,
Refering Center for Liver Diseases, Padua University, Padova, Italy
E-mail: liliana.chemello@unipd.it
Background and Aims: The clinical outcome of cases with chronic
hepatitis C and cirrhosis treated with the direct-acting antiviral
(DAAs) are still controversial, particularly regarding the development
of hepatocellular carcinoma (HCC). Some reports appeared in the
recent literature that would confirm the inability of DAAs to prevent
the cancer in patients at risk and the characteristics of this
unfavorable cases are still unknow. We prospectively analized a real
life study population with HCV related cirrhosis to compare
diagnostic performances during development of HCC.
Methods: One-hundred and 87 out-patients (aged 59 ± 11 yrs;103
males;101 experienced) treated with DAAs (72% SOF-based) were
monitored from March 2015 to October 2016 to assess sustained
virologic response at week-12 post-therapy (SVR12). Stage of liver
disease was F4, F3 and F1-F2 in 160 (108/52 ChildA/B), 23 and 4 cases,
respectively. Development of HCC was confirm by MRI with
hepatospecific contrast. All cases were tested for alfa-fetoprotein
(AFP) and SCCA-IgM levels in serum by XEPTAGEN (Italy), Squamous
Cell Carcinoma Antigen variants immune complexes ELISA kit and
monitored for biochemical parameters and determination of HCVRNA by real time PCR (sensitivity 10,5 UI/mL) monthly.
Results: SVR12 was achieved in 170 cases (91%), while 15 relapsed
and 2 dropped-out. Twenty cases developed HCC (11%; 14 de novo/6
recurrence) with a multifocal stage in 75% and a mean time of
diagnosis from therapy initiation of 7,3 ± 4,5 mos. In cases with
relapse 53% (8/15) developed HCC, respect to 7% (12/170 cases) of the
patients with SVR12 ( p < 0.001). AFP (ug/L) and SCCA-IgM (AU/mL)
mean levels were 4,2 ± 3,0 and 138 ± 145 in cases without HCC
respect to 64 ± 160 and 378 ± 312, respectively in cases with HCC
development. AFP showed a diagnostic performance with a cut-off
>20 μg/L only in 4 patients (Sens.20%; Spec. 99%), while SCCA-IgM
diagnosed 80% of cases (16/20) with HCC with a cut-off >200 AU/mL
(Sens.80%, Spec.83%).
Conclusions: Viral reactivation after suppression of HCV-RNA during
DAA is highly associated to the development of HCC, particularly in
cases with de novo HCC occurence and Child A cirrhosis, showing a
more aggressive clinical outcome. SCCA-IgM levels seem more
powerful in the early diagnosis of this type of liver cancer compared
to AFP. The DAAs do not seem to prevent this kind of liver tumor. It is
assuming that these drugs can’t influence this new kind of
oncogenetic related mechanisms.
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Genotype 3 infection in DAA era: reports of a real life Northern
Italy network for viral hepatitis after 2 years by the start
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Background and Aims: In this new era, HCV genotype 3 has emerged
as a difficult-to-treat viral strain, achieving response rates lower than
other genotypes. The Lombardy Region Network (34 prescribing
centres from North Italy) collected data on HCV Gen. 3 treatments
since May 2015. We aimed to explore the real life outcome of
genotype 3-infected patients treated with DAAs.
Methods: We retrospectively/prospectively analyzed the data of 806
patients with genotype 3 HCV infection. 30%, 66% and 4% of pts
received respectively: SOF + RBV, SOF + DAC ± RBV, PEG + SOF + RBV.
Treatment duration was 24 weeks in 85% or 12 wks in 12%.
Results: 85,8% of patients were cirrhotic of whom 82% were well
compensated and the remaining were waitlisted for LT. Pts treated
with DAC + SOF + RIBA were older, with a higher rate of cirrhosis.
Overall, 21 SAEs (3,28%), unrelated to therapy, were observed during
treatment or follow-up. 1 pt died during treatment for heart attack.
Another patient died for end stage liver disease at week 8th of
antiviral therapy. At the time of the analysis, 639 patients had
completed the treatment and 433 could be evaluated for SVR 12. By
ITT analysis, the overall SVR12 was 88,4% (375/424). No differences
were observed in SVR rate by stratifying the patients according to:
presence or absence of cirrhosis, HIV co-infection and treatment
duration. SVR rates in pts treated with SOF + RBV (81%) were
significantly lower ( p < 0.005) than in pts treated with SOF + DAC
(89%), SOF + DAC + RBV (97%) and PEG + SOF + RBV (90%). In cirrhotic
patients SVR12 was 87,54%: a significant MELD score improvement
was observed (median EOT MELD score 6 vs median baseline MELD
score 9: p < 0.005); the patients which presented a MELD improvement were statistically younger (median age 51 yrs vs 54 yrs) ( p <
0.005).
Conclusions: In our cohort, overall SVR12 in G3 patients was: 88.4%.
The highest SVR rates were achieved with SOF + DAC + RIBA. No
significant differences were observed in SVR rate by stratifying
Genotype 3 patients according to the presence or absence of cirrhosis
(94% in F4 patients vs 100% in F3) for DAC + SOF + RIBA. Among cirrhotic
patients, a MELD score improvement was observed in 49.3% of patients.
FRI-283
The old patient in DAA era: real life reports on 5925 patients from
the Lombardy HCV Network
L. Pasulo1, A. Aghemo2, S. Fargion2, A. Spinetti3, G. Cologni4,
F. Maggiolo4, G. Rizzardini5, M. Puoti6, R. Bruno7, L. Minoli8, M. Zuin9,
C. Uberti10, T. Quirino11, A.D. Monforte12, A. Colli13, M.G. Rumi14,
C. Iegri1, S. Fagiuoli1, M. Colombo2. 1Gastroenterology, ASST Papa
Giovanni XXIII, Bergamo; 2Gastroenterology, IRCSS Policlinico Milano,
Milan; 3Infectious Disease, Spedali Civili, Brescia; 4Infectious Disease,
ASST Papa Giovanni XXIII, Bergamo; 5Infectious Disease, Sacco Hospital;
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Background and Aims: Since May 2015, 34 Prescribing Centers from
the Lombardia Region HCV Network (Northern Italy) collected Real
life data from DAA IFN-free treatments of older patients (>70 yrs old)
with chronic Hepatitis C (HCV).
Methods: We retrospectively/prospectively analyzed the data of
5,925 patients affected by HCV infection treated with DAA according
to the EASL and AISF guidelines. The data were stratified for age.
Results: At the time of the analysis, 3067 patients had completed the
treatment, and 2987 could be evaluated for SVR 12; of these, 2.396
(78.12%) were younger than 70 yrs (group1) and 582 (21.87%) were
older than 70 yrs (group 2). Baseline characteristics: in group 1, higher
rates of both male and HIV co-infections were reported; the
distribution of genotypes was significantly different among the two
groups: Genotype 1b 68.6% vs. 38.5% and Genotype 2 28.4% vs. 9%
respectively in Group 2 and 1. Only 2 pts with Genotype 3 were
present in group 2. By ITT analysis, overall SVR12 was 95% (2834/
2978) (the results are reported in Figure). Among the cirrhotic
patients SVR12 was 94% and a MELD score improvement was
observed (44.6% in group 1 vs 32.4% in group 2: p < 0.002); no
differences in MELD variation emerged when pts ≥70 y.o. were
stratified by 5-year blocks. SAEs were observed in 1.8% (n.56) during
treatment or follow-up.

Conclusions: In our cohort, overall SVR12 was 95%. No significant
differences in SVR were observed between patients with age greater
or lower than 70 yrs (Figure 1). Among cirrhotic patients, a MELD
score improvement was observed in 44,6% of younger patients vs.
33.5% of elder patients. Comorbidities, age-related metabolic events
and/or longer disease duration might play a role in preventing liver
function restoration after HCVRNA eradication in elder patients.
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FRI-284
Virus-specific coexpression of T-bet and Eomes defines highly
functional CD8 and CD4 T cells in hepatitis B virus infection
H. Karimzadeh1, P. Kurktschiev1, D. Scharafin1, W. Schraut1,
N.H. Grüner1, M.-C. Jung2, M. Wächtler3, R. Zachoval1, M. Spannagl4,
T. Böttler5, B. Raziorrouh1. 1Department of Medicine II, University
Hospital Munich-Grosshadern; 2Leberzentrum München; 3Department
of Medicine, Klinikum Schwabing; 4Laboratory of Immunogenetics and
Molecular Diagnostics; 5Department of Medicine II, University Hospital
Freiburg, Munich, Germany
E-mail: hadi.karimzadeh@tum.de
Background and Aims: Strong Th1-type T cell response is associated
with successful clearance of hepatitis B virus (HBV) infection. Th1

master transcription factors are T-bet and Eomes which trigger IFN-g
production and cytotoxic activity. Little is known about how the
balance of these two factors influences the CD8 and CD4 T cell
response during the course of HBV infection. Therefore, we aimed to
investigate T-bet and Eomes coexpression in acute (n = 24) and
chronic (n = 45) HBV infection to dissect the expression patterns
which are associated with viral control.
Methods: In this study, we analyzed the virus-specific CD8 and CD4 T
cell response by using HLA-A02 and HLA-DRB01-restricted tetramers
targeting immunodominant epitopes from the HBV core region.
Enrichment-based Tetramer staining was combined with intracellular assessment of transcription factors. Intracellular cytokine staining
(ICS) was performed after in vitro culturing of PBMCs with anti-CD3/
CD28, antigen with or without rhIL-2 and rhIL-12.
Results: In the ex vivo studies we were able to show that antigenspecific CD8 and CD4 T cells from patients with acute HBV infection
are associated with high coexpression of T-bet and Eomes, whereas
chronically infected patients failed to express both markers. In order
to induce T-bet and Eomes in chronic HBV as this phenotype is
mentioned to be associated with viral control we first stimulated
PBMC with anti-CD3/CD28 as a strong TCR stimulator. CD8 and CD4 T
cells were characterized by upregulation of T-bet + Eomes– (CD8:
60%; CD4: 65%) and T-bet + Eomes + (CD8: 30.8%; CD4: 11%) T-cells.
Notably, T-bet + Eomes + T cells are associated with improved IFN-g
production (CD8: 13%; CD4: 14%) compared to T-bet + Eomes– (CD8:
1.9%; CD4: 2.2%), T-bet–Eomes– (CD8: 0.4%; CD4: 0.8%) and T-bet–
Eomes+ (CD8: 4.5%; CD4: 4.9%) cells. Importantly, increasing MFI of Tbet and Eomes determines [T-bet + Eomes+]high expressing T cells as
highly functional T cells characterized by strong IFN-g and Perforin
production. Finally, we were able to selectively induce this [T-bet +
Eomes+]high CD8 T cell subset in an antigen-specific manner by IL12.
Conclusions: These findings represent a unique chance for prospective immuno-based antiviral treatment strategies by manipulation of
transcriptional phenotypes of T cells.
FRI-285
Hepatitis E virus-specific T cell responses against non-structural
viral proteins in patients with ongoing and resolved hepatitis E
J. Al-Ayoubi1, P. Behrendt1, B. Bremer1, A. Gisa1, F. Rinker1,
M.P. Manns1,2, M. Cornberg1,2, H. Wedemeyer1,2, A.R.M. Kraft1,2.
1
Gastroenterology, Hepatology and Endocrinology, Hannover Medical
School; 2German Center for Infection Research (DZIF), Hannover,
Germany
E-mail: jana.al-ayoubi@stud.mh-hannover.de
Background and Aims: Hepatitis E is an inflammatory liver disease
caused by hepatitis E virus (HEV). HEV infection is generally selflimiting but can lead to persistent infection in immunocompromised
individuals. Four different human pathogenic genotypes of HEV are
known, which are geographically unequally distributed. Whereas the
faecal-oral transmitted genotypes 1 and 2 are predominant in
tropical regions, the zoonotic genotypes 3 and 4 occur more often
in industrial nations.
HEV-specific T cell responses are mainly studied against structural
proteins of HEV, which are encoded by open-reading-frames (ORF) 2
and 3, while T cell responses against non-structural proteins encoded
by ORF1 have not been investigated in detail so far.
Our aim was to analyse HEV ORF 1-specific T cell responses in patients
with acute, resolved and chronic hepatitis E in comparison to ORF 2
and 3-specific T cell responses.
Methods: HEV genotype 3-specific CD8+ and CD4+ T cell responses,
defined by proliferative (CFSE proliferation assay) and functional
(intracellular cytokine staining) assays, were studied in patients with
acute and chronic hepatitis E as well as in HEV seropositive and
seronegative healthy individuals. Therefore, peripheral blood mononuclear cells (PBMCs) were stimulated with HEV-specific overlapping
peptide pools spanning all three open reading frames.
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Results: Broad and robust HEV-specific CD4+ and CD8+ T cell response
were detectable against HEV non-structural proteins (ORF1), especially in patients with acute hepatitis E. Interestingly, there was no
difference in terms of strength and frequency between T cell responses
against non-structural and structural proteins. Even in long-term
investigations no skewing in the HEV-specific T cell responses towards
structural proteins were seen. HEV-antigen levels in the blood were
inversely correlated with HEV-specific T cell responses.
Conclusions: HEV genotype 3-specific T cell responses were
detectable against the entire genome (ORF 1–3) in patients with
hepatitis E. HEV-specific T cells are associated with control of HEV,
these findings may have an impact for further vaccine development.
Our data suggest that vaccine induced T cell responses against
structural as well as non-structural HEV-proteins might be of
importance.
FRI-286
The impact of ERAP1 polymorphisms on virus-specific CD8+ T cell
responses in an HLA*B27+ patient with acute hepatitis C virus
infection
J. Kemming1,2, E. Reeves*3, K. Nitschke1, V. Widmeier1, R. Thimme1,
E. James*3, C. Neumann-Haefelin*1. 1Department of Medicine II,
University Hospital Freiburg; 2University of Freiburg, Freiburg, Germany;
3
University of Southampton, Southampton, United Kingdom
E-mail: janine.kemming@uniklinik-freiburg.de
Background and Aims: In hepatitis C virus (HCV) infection, HLAB*27 is associated with spontaneous viral clearance of acute infection.
However, some HLA-B*27+ patients develop chronic HCV infection
due to an inefficient HCV-specific immune response. In order to
determine factors influencing this course of infection we characterized an HLA*B27+ patient with acute infection, who controlled the
virus to low titers but did not completely clear the virus for >12
months.
Methods: We performed a comprehensive analysis of HCV-specific
CD8+ T cell responses in this patient, using overlapping peptides,
epitope fine trimming and HLA class I restriction experiments. In
addition, we performed genetic analysis and functional testing of the
endoplasmic reticulum aminopeptidase 1(ERAP1) genotype and
phenotype of the patient.
Results: We identified a total of 6 HCV-specific CD8+ T cell epitopes
targeted in this patient. These epitopes were restricted by HLA-A*01,
A*26, B*08, and B*27. Strikingly, some of these epitopes overlapped
with previously described epitopes. However, most of the epitopes
identified in the patient were longer than usually observed CD8+ T
cell epitopes, e.g. consisting of 10–11 amino acids instead of 9 amino
acids. This phenomenon was most obvious for a previously described
HLA-B*27 restricted epitope. This epitope was described as a 9-mer,
but targeted as an 11-mer in the patient.
ERAP1 trims peptides in order to generate optimal ligands for HLA
molecules. Polymorphisms in the ERAP1 gene are strongly associated
with ankylosing spondylitis in HLA*B27+ patients and affect length,
quality and quantity of peptides that are loaded onto HLA molecules
and presented to CD8+ T cells. We thus speculated that ERAP1
polymorphisms might influence the epitope repertoire in our patient.
Indeed, sequencing of the ERAP1 allotypes in this patient revealed
polymorphisms in the ERAP1 gene which have been shown to affect
trimming activity. Functional testing confirmed that the ERAP1
allotype of the patient displayed reduced peptide trimming activity in
comparison to the wildtype ERAP1.
Conclusions: Here we show for the first time that ERAP1 allotypes
may have a strong impact on the HCV-specific CD8+ T cell response
and may thus influence outcome of infection. These results further
indicate that similar mechanisms may contribute to the protective
role of HLA-B*27 in viral infections such as HCV and HIV infection on
the one hand, and immunopathogenesis of HLA-B*27 associated
rheumatologic disorders at the other hand.
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Regulation of hepatitis B immunopathology by hypoxia induced
regulatory B cells
J.-Y. Zhang1, S.-N. Zhou1, W.-X. Chang1, F.-S. Wang1. 1Treatment and
Research Center for Infectious Diseases, Beijing 302 hospital, Beijing,
China
E-mail: 15110140963@163.com
Background and Aims: B cells consistently represent abundant
cellular components in livers of patients with chronic hepatitis, but
the biological role of B cells in inflammatory liver are poor
understood.
Methods: Here we characterized peripheral and intrahepatic B cells
in a cohort of HBV-infected patients.
Results: We found B cells were largely accumulated in hypoxic portal
area, paralleled by decreased CD39+CD73+ B cells in peripheral blood.
These intrahepatic B cells positively correlated with histological
activity index and experienced hypoxia as indicated by HIF-1alpha
expression. Gene expression profiling of fresh ex vivo B cells and
hypoxic B cells showed major differences. Hypoxic B cells acquired a
higher glycolytic rate, reduced chemokine receptors expression,
increased CD39/CD73 expression and peculiar adenosine production
kinetics. Importantly, hypoxic B cells acquire a potent regulatory
activity, at least in part through adenosine produced by CD39/CD73
pathway, to inhibit T-cell proliferation and cytokine production.
Conclusions: These data demonstrate B cells in response to hypoxic
environment take on a regulatory role and contribute to liver
immunopathology.
FRI-288
Comprehensive immune changes associated with HCV directacting antiviral cures
D. Slauenwhite1, K. Arseneault1, C. Brisseau1, S. Oldford1, L. Barrett1,2.
1
Microbiology and Immunology, Dalhousie University; 2Infectious
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E-mail: lisabarrett@me.com
Background and Aims: T cells have been well studied in chronic viral
infection, whereas the roles of B cells and NK cells remain less clear,
particularly in HCV-infected individuals who achieve treatment-based
viral cure. Moreover, studies often focus on one aspect of the immune
system as opposed to considering cumulative immune function as a
whole on a per-individual basis. This limits our ability to understand
and predict what constitutes an effective immune response in HCV
positive people on direct-acting antiviral (DAA) cure. It is important to
determine immune cell phenotype and function in individuals with
chronic HCV infection before and after HCV DAA-induced viral cure,
and assess overall immunity per individual.
Methods: HCV subjects were treated with DAA regimens for 12 weeks.
Comprehensive peripheral blood mononuclear T cell, B cell, and NK
cell immunophenotyping was performed in these individuals, as well
as age and sex matched controls, at baseline, end of treatment (EOT),
and post-treatment follow-up week 24. Polychromatic flow cytometry,
in vitro Enzyme-Linked ImmunoSpot (ELISPOT), and cytotoxicity
assays simultaneously assess phenotype and function in T cell
subsets, B cells, and NK cells. The relative strength of T cell, B cell
and NK cell responses were ranked and the cumulative strength of the
immune response was determined for each individual.
Results: All individuals had HCV viral suppression on DAA therapy.
Markers of T cell immune exhaustion, including PD-1, Tim-3, and
CTLA-4, decrease with viral suppression. The frequency of inhibitory
receptor+ NK cells changed with therapy within an individual and
across the study population. NK cells from some individuals had
augmented cytotoxicity with viral suppression compared to before
treatment. In contrast, abnormal frequencies of multiple B cell
subpopulations at baseline persisted despite viral suppression. HCVspecific T cell responses were more frequent at EOT compared with
those at baseline. Ranked cumulative measures of anti-HCV immunity per individual are described.
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Conclusions: Immune phenotypes become less senescent overall
with viral suppression, however residual deficits remain. When
assessed cumulatively, immune senescence, even beyond HCVspecific responses, improves with viral suppression. Chronic hepatitis
C has an HCV-specific, as well as bystander immune exhaustion effect
that is reversible by viral cure. This may have implications for HCV
vaccine strategies, as well as personalized approaches to HCV therapy.
FRI-289
HCV NS5A inhibition impacts immune exhaustion more than
NS5B or NS3 inhibition
K. Miller1, D. Slauenwhite1, K. Arseneault1, S. Oldford1, L. Barrett1,2.
1
Microbiology and Immunology, Dalhousie University; 2Infectious
Diseases, Nova Scotia Health Authority, Halifax, Canada
E-mail: lisabarrett@me.com
Background and Aims: HCV is a chronic viral infection, and evidence
suggests that HCV proteins, such as NS5A, have direct immune
modulatory function that contributes to persistence. Immune
exhaustion markers are associated with chronic HCV infection.
Previous work demonstrated restoration of immune cell function in
individuals successfully treated with a direct-acting antiviral (DAA)
combination containing an NS5B inhibitor and the immune modulating antiviral ribavirin. It is important to understand if direct
inhibition of targets such as NS5A enhance immunity and potentially
facilitate shorter HCV treatments. We assess the effect of HCV
polymerase (NS5B), protease (NS3), and NS5A inhibitors on in vitro
immune cell phenotypes.
Methods: Peripheral blood mononuclear cell (PBMC)-derived T cell
and NK cell phenotypes from HCV-infected individuals and uninfected subjects were evaluated by flow cytometry at baseline and
after 3 days and 7 days in the absence or presence of individual DAAs
in vitro. PBMC and Huh-7.5 cells infected with the Cp7 J6/JFH1 HCV
strain were cultured across a transwell with inhibitors for NS5B
(sofosbuvir), NS3 (GS-9451), NS5A (ledipasvir), or vehicle control.
Total cell numbers and viability were assessed on days 3, 5, and 7.
Results: DAA in the absence of HCV production by Huh-7.5 cells did
not impact expression of immune markers, and did not significantly
affect cell growth or viability. Viral particles were undetectable in
wells containing antivirals. At baseline, T cells expressing markers of
immune exhaustion, including PD-1, CTLA-4, and Tim-3, were more
frequent in PBMC from chronically infected HCV treatment naïve
individuals compared to those from uninfected individuals. Direct
NS5A inhibition by ledipasvir led to reduced frequency of PD-1+ T
cells, whereas neither NS5B nor NS3 inhibitor altered immune
exhaustion marker expression after 7 days. There were no significant
differences in NK cell phenotype between the drugs tested or vehicle
alone. However, perforin+ NK cells were significantly reduced in all
conditions after 7 days in culture.
Conclusions: NS5A inhibition in vitro decreases immune exhaustion
markers after only 7 days. These data suggest that an NS5A inhibitor
may be an important immune enhancer above and beyond viral
inhibition. In shortened regimens, or individuals who are difficult to
treat, maintaining NS5A inhibition and enhancing host response may
be an important part of the antiviral strategy, especially in those at
risk for reinfection.
FRI-290
Pegylated interferon alpha treatment rapidly clears Hepatitis E
Virus infections in humanized mice
M.D. van de Garde1, S.D. Pas2, G.W. van Oord1, L. Gama3, Y. Choi4,
R.A. de Man1, A. Boonstra1, T. Vanwolleghem1,5. 1Department of
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ERASMUSMC, Rotterdam, The Netherlands; 3Department of Molecular
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Medicine, Baltimore; 4The Center for Disease Control and Prevention,
Atlanta, United States; 5Laboratory of Experimental Medicine and
Pediatrics, Faculty of Medicine and Health Sciences, University of
Antwerp, Antwerp, Belgium
E-mail: m.vandegarde@erasmusmc.nl
Background and Aims: Safe and effective antiviral options are
needed for ribavirin intolerant, immunocompromised patients with
chronic Hepatitis E Virus (HEV) genotype (gt) 3 infections. Pegylated
interferon ( pegIFN) has been used extensively to treat chronic viral
hepatitis infections and baseline intrahepatic IFN-stimulated gene
(ISG) expression has been linked to treatment success. We studied the
antiviral potency of pegIFN against HEV gt3, HEV gt1 and HBV gtA
infections in an immunocompromised small animal model and
modelled intrahepatic ISG responses pre- and post-treatment.
Methods: 62 uPA+/+Nod-SCID-IL2Rγ-/- mice were transplanted with
one of three human hepatocyte donors. Human liver-chimeric mice
were challenged with HEV gt3, HEV gt1 or HBV gtA. Infected mice
received either a single or twice weekly injections with pegIFNa-2a
for 2 or 4 weeks. Quantification of HEV RNA was performed in liver,
bile and feces using RT-qPCR. Human gene expression of humanchimeric mouse livers was analyzed using RT-qPCR and the nanostring nCounter® human-immunology panel for respectively 10 and
594 genes. 5 Non-chimeric mice were used as controls. Human
CXCL10 was measured in mouse serum.
Results: HEV gt3 infections were cleared from liver and feces after 8
and 4 pegIFN doses, but relapsed in 2/4 mice after a single pegIFN
injection. PegIFN anti-HEV activity was confirmed in HEV gt1 infected
mice with complete clearance from liver and feces after 4 injections. In
contrast, HBV gtA infected mice showed a <1 log IU/ml drop in serum
HBV DNA and had high intrahepatic HBV DNA levels (>6 log IU/gr liver)
at the end of a 2 week pegIFN treatment course. Baseline pre-treatment
ISG expression was evaluated in 20 HEV gt3 and 10 HEV gt1 infected
chimeric-mouse livers and revealed no ISG induction compared to 8
control chimeric mice. An in-depth gene expression array on 14 HEV
gt3 infected chimeric-mice confirmed the absence ISG induction,
irrespective of time point after inoculation, hepatocyte donor or HEV
strain. Post- pegIFN treatment a clear human specific ISG induction was
observed in liver (>10-fold CXCL10 mRNA increase), which led to
increased circulating human CXCL10 levels in mouse serum.
Conclusions: HEV gt1 and gt3 infections do not induce innate
intrahepatic immune responses and are extremely sensitive to
pegIFN in immunocompromised humanized mice. This might
inform treatment strategies for ribavirin resistant HEV.
FRI-291
KLRG1 impairs antiviral immunity of NK-cell in Individuals with
Chronic Hepatitis B Virus Infection via the Akt pathway
M.-H. Li1, W.-W. Yin1, Q.-F. Zhang1, Q. Liu1, Y.-L. Li1, J.-Y. Shao1,
H.-D. Hu1, H. Ren1, P. Hu1, D.-Z. Zhang1. 1Key Laboratory of Molecular
Biology for Infectious Diseases (Ministry of Education), Institute for Viral
Hepatitis, Department of Infectious Diseases, Second Affiliated Hospital,
Chongqing Medical University, Chongqing, China
E-mail: dzhzhang@yahoo.com
Background and Aims: Natural Killer (NK) cell lectin-like receptor
subfamily G member 1 (KLRG1) is a transmembrane protein with
immunoreceptor tyrosine-based inhibitory motifs (ITIMs) in its
cytoplasmic domain and a C-type lectin-like domain in the
extracellular region. KLRG1 is found preferentially expressed on NK
cells, but not on monocytes or granulocytes, and it binds three
members (E, N, and R) of the cadherin family to regulate lymphocyte
activities. However, the roles of KLRG1 on human NK cells especially
in hepatitis B virus (HBV) infection have not been fully understood.
Methods: 90 CHB patients and 30 healthy controls (HCs) were
enrolled in the study. Flow cytometry staining was used to for
detection of cell surface markers and intracellular cytokine. Purified
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NK cells were to flow cytometric analysis for intracellular IFN-γand
pAkt expression.
Results: Firstly, we examined KLRG1 expression levels on gated NK
cells in PBMCs from 90 CHB patients and 30 healthy controls (HCs). Of
note, KLRG1 expression in chronically HBV-infected individuals was
significantly elevated compared to HCs. Next, we examined the
relationship between KLRG1 expression and IFN-γproduction in NK
cells in CHB patients vs HCs. Our results showed KLRG1+ NK cells
exhibited poor capacity to produce IFN-γ in CHB patients compared to
HCs. Importantly, blockade of KLRG1 signaling significantly recovered
the impaired IFN-γ production of NK cells from HBV-infected
subjects. To determine the underlying mechanism for correction of
NK cell function via blockade of KLRG1 signaling, we further
investigated the phosphorylation of Akt in NK cell activation with
cytokine stimulation following KLRG1 blockade by flow cytometric
analysis. Akt phosphorylation was impaired in NK cells derived from
individuals with chronic HBV compared to those from HCs following
ex vivo stimulation, and blockade of KLRG1 signaling in NK cells
significantly enhanced Akt (Ser473) phosphorylation compared to
the cells treated with control IgG.
Conclusions: Our results indicated KLRG1 might contribute to the
impaired antiviral immunity by negative regulation of NK cell
functions via the Akt pathway. Thus, repressing KLRG1 on NK cells
might be a novel therapeutics against HBV.
FRI-292
B-Cell depletion therapy with rituximab in patients with hepatitis
C virus mixed cryoglobulinemic vasculitis improves B- and T-Cell
phenotype and function
P. Mathur1, B. Emmanuel1, S. Kottilil1. 1Division of Clinical Care and
Research, Institute of Human Virology, University of Maryland Medical
Center, Baltimore, United States
E-mail: poonammathur@umm.edu
Background and Aims: Mixed cryoglobulinemic vasculitis is a
known complication of chronic Hepatitis C infection, with monoclonal expansion of IgM-secreting B cells. IgM binds to rheumatoid
factor, developing into immune complexes and causing small-vessel
vasculitis. Clinical trials have shown that Hepatitis C mixed
cryoglobulinemic vasculitis can be managed with rituximab, an
anti-CD20 monoclonal antibody. Rituximab has been shown to
normalize peripheral B- and T-lymphocyte homeostasis, improving
regulation and activation.
Methods: We treated 21 patients with Hepatitis C mixed cryoglobulinemic vasculitis with 4 cycles of rituximab (375 mg/m2) and
followed their response with 4–6 months follow-up after completing
rituximab therapy. Using the Enzyme-Linked Immunospot (ELISPOT)
assay, we measured the number of activated and tissue-like B cells, as
well as the number of T cells expressing PD-1, TIM-3, and multiple
cytokines (including interferon-gamma). The primary analysis was to
determine the differences in immune parameters from pre-therapy
to 4–6 months after rituximab therapy using a paired t-test.
Results: After rituximab treatment, all patients experienced replenishment of B cells in peripheral blood in 4–6 months. Notably, there
were lower activated and tissue-like memory B cells in the periphery
at this time (mean difference 6.2 cells/μL, p < 0.0001). Similarly, the
levels of CD4 and CD8 + T cells with exhausted phenotype reduced in
peripheral blood after RTX treatment. The mean differences in CD4
and CD8 + T cells expressing PD-1 and TIM-3 were 7.2 cells/μL ( p <
0.0001) and 3.7 cells/μL ( p < 0.0001), and 5.0 cells/μL ( p < 0.001) and
6.2 cells/μL ( p < 0.001), respectively. Concurrently, CD8+ T cells
exhibited an enhanced HCV specific cytokine secretion with B cell
depletion therapy. In this regard, there were more Spot-forming cells/
interferon-gamma (mean difference of 64.5 cells/μL, p = 0.0031) and
cells making more than one cytokine (mean difference of 2.51 cells/
μL, p < 0.001) in response to in vitro stimulation with Hepatitis C virus
peptides by flow-cytometry or enzyme-linked immunosorbent assay
(ELISA) (mean difference of 0.96 cells/μL, p < 0.001).
S540

Conclusions: B-cell depletion therapy in patients with Hepatitis C
mixed cryoglobulinemic vasculitis results in improved B and T cell
phenotype and function, likely due to resetting of lymphocyte
homeostasis.
FRI-293
Mucosal-associated invariant T lymphocytes are declined,
activated, and exhausted in peripheral in chronic HBV-infected
patients
Q. Liu1, W.-W. Yin1, Q.-F. Zhang1, J.-Y. Shao1, M.-H. Li1, Y.-L. Li1,
H.-D. Hu1, P. Hu1, H. Ren1, D.-Z. Zhang1. 1Department of Infectious
Diseases, Key Laboratory of Molecular Biology for Infectious Diseases
(Ministry of Education), Institute for Viral Hepatitis, Second Affiliated
Hospital, Chongqing Medical University, Chongqing, China
E-mail: dzhzhang@yahoo.com
Background and Aims: Mucosal-associated invariant T lymphocytes
(MAITs) are characterized by an evolutionarily conserved antimicrobial MR1-restricted CD161++TCRVα7.2+ T-cell subsets, and enriched in
blood and mucosal. Recent studies showed that MAIT cells were
quantitatively reduced and functionally lacked in chronic viral
infections. However, their exact role in HBV infection remains
unknown.
Methods: Peripheral blood mononuclear cells (PBMCs) from healthy
donors (HDs) (n = 30) and chronic hepatitis B virus infection patients
(n = 97) were detected by flow cytometry. The frequency of
CD3+CD161++TCRVa7.2+ MAIT cells and cell surface antigen expression on MAIT cells were analyzed. And we determined function of
MAIT cells via IFN-γ and IL-17 releasing tests stimulated with PMA +
Ionomycin , fixed E coli and different cytokines.
Results: The frequency of MAIT cells in chronic HBV-infected patients
(2.73 ± 1.09%) was dramatically decreased compared with that of HDs
(4.49 ± 2.31%). Interestingly, the reduction was most significant in the
phase of immune active phase (2.69 ± 1.88%) compared with immune
tolerance phase (2.14 ± 1.78%, p < 0.05), or healthy donors (4.49 ±
2.31%, p < 0.01). After that, We found the frequency of MAIT was
negative correlation with serum HBV-DNA titers(r = −0.34, p = 0.041),
ALT levels(r = −0.26, p = 0.025) in IA patients. We also determined the
phenotype of MAIT cells. The expressions of immune exhausting
markers (TIM-3, CTLA-4, PD-1) on MAIT cells were up-regulated,
analogously, the expressions of the activating markers (HLA-DR,
CD38, CD57) were markedly up-regulated in chronic HBV-infected
patients when compared with HDs. MAIT cells in chronic HBVinfected patients had lower levels of IFN-γ and IL-17 releasing
compared with HDs when stimulated with E coli + anti-CD28 ( p <
0.05), however statistical difference was not seen in PMA + Ion and IL12 + IL18 stimulated groups. To be added, the frequency and function
of residual MAIT cells in peripheral blood could be partly restored by
Peg-interferon therapy.
Conclusions: With reduced frequency and exhausted phenotypes,
the MAIT cells are functionally defected in HBV-infected patients,
which can be partly restored by Peg-interferon therapy. These
findings possibly indicates that persistent exposure to HBV infection
can lead to exhausted phenotypes and impaired function of MAIT
cells.
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FRI-294
Metabolic properties of epigenetically regulated adaptive versus
conventional NK cells are conserved in chronic viral hepatitis
B. Zecher1, A. Schuch1,2, M.P. Correia3, P.A. Müller1, A. Cerwenka3,
R. Thimme1, M. Hofmann1. 1Department of Medicine II, University
Hospital Freiburg; 2Faculty of Biology, Albert-Ludwigs-University,
Freiburg; 3Innate Immunity Group, German Research Center/D080,
Heidelberg, Germany
E-mail: britta.franziska.zecher@uniklinik-freiburg.de
Background and Aims: Adaptive NK cells are epigenetically
regulated and marked by NKG2C expression, down-regulation of
the epigenetic regulator PLZF and lack of signaling molecules like
FcεRIγ and Syk. Compared to conventional NK cells, adaptive NK cells
show enhanced antibody-dependent but reduced cytokine-induced
effector responses. In addition, conventional and adaptive NK-cell
subsets also differ in survival characteristics with the latter being
long-lived. Immunometabolic studies revealed that metabolic programming is essential for immune cells to meet different bioenergetics demands. In the present study, we set out to address
phenotype, function and metabolic properties of conventional
versus adaptive NK cells in chronically hepatitis B virus (HBV)- and
hepatitis C virus (HCV)-infected patients.
Methods: Circulating NK cells derived from patients chronically
infected with HBV (n = 14 to n = 49) or HCV (n = 10 to n = 45) and
healthy controls (n = 10 to n = 51) were analysed via multicolour flow
cytometry. Additionally, methylation patterns of the FCER1G and
IFNG promoter regions were analysed via bisulfite conversion.
Results: Our results demonstrate an expansion of FcεRIγ− CD56dim
NK cells in HCMV seropositive chronically HBV-infected patients.
Furthermore, FcεRIγ/Helios co-expression analyses revealed that
CD56dim NK cells could be subdivided into four subsets harboring
different characteristics of conventional and adaptive NK cells.
Specifically, we observed a differential expression of activating and
inhibitory receptors (NKG2A, NKG2C, CD2), natural cytotoxicity
receptors (NKp30, NKp46), and signaling proteins (Syk, EAT-2) and
a distinct methylation pattern of the FCER1G and IFNG promoter
regions. Metabolic analyses revealed that conventional NK cells
display a significantly higher capacity for glucose uptake compared to
adaptive NK cells. Compared to conventional NK cells, adaptive NK
cells showed a relative increase in mitochondrial membrane
potential. Importantly, these phenotypic, functional and metabolic
properties of adaptive and conventional NK-cell subsets were
maintained in chronic HBV and HCV infection.
Conclusions: In sum, our data demonstrate that metabolic properties
of epigenetically regulated adaptive versus conventional NK cells are
conserved in chronic viral hepatitis. Since different inflammatory
mediators dominate in HBV versus HCV infection, we speculate that
human conventional and adaptive NK-cell subsets are metabolically
regulated on a rather intrinsic and not extrinsic level.
FRI-295
CCR5+ T cells are primary responders to HCV subject to exhaustion
and contribute to ongoing hepatic inflammation
S. Shrivastava1, H. Ward1, S. Kottilil1, L. Tang1. 1University of Maryland
school of medicine, Baltimore, United States
E-mail: SHIKHA150583@GMAIL.COM
Background and Aims: The CC chemokine receptor 5 (CCR5) is
expressed on activated T cells and plays a role in migration to sites of
inflammation. In chronic hepatitis C (HCV), an environment of
persistent profibrogenic inflammation exists within the liver,
contributed by CCR5 and it’s ligands. The mechanism through
which CCR5 exerts its profibrogenic effects, however, has yet to be
elucidated. Therefore in this study, we aimed (1) To compare the
peripheral and intrahepatic CCR5 expression on CD4 and CD8 T Cells
in chronic HCV infected patients (2) To further characterize the
peripheral immunophenotypes and HCV specific functions of CCR5+
and CCR5- CD4 and CD8 T cells.

Methods: Paired peripheral blood mononuclear cells (PBMCs) and
liver infiltrating lymphocytes (LILs) from 10 chronic HCV infected
patients were analyzed for CCR5 expression on CD4 and CD8 T cells by
flow cytometry. For functional characterization, PBMCs were sorted
for CCR5+ and CCR5- T cells by BD FACS ARIA and (>98%) purity was
confirmed. Sorted CCR5+ and CCR5- T cells were stimulated with a
pool of HCV genotype specific overlapping peptides and functional
characterization was done by 12-color flow cytometry. Statistical
analysis was done by Wilcoxon signed rank paired t-test for
comparing liver vs. periphery and expression of different phenotypic
and functional markers on CCR5+ vs. CCR5- T cells with P values <0.05
were considered significant.
Results: In the liver, there was higher frequency of CD4 + CCR5+ and
CD8 + CCR5+ cells compared to periphery (Mean ± SEM: 28.9 + 1.3%
vs.15.5 + 0.7%, p = 0.001; 33.14 + 1.1% vs.19.93 + 1.1%, p = 0.001
respectively). Peripheral blood analysis of CCR5+ and CCR5- demonstrated increased expression of activation markers, CD38 and HLADR,
and exhaustion marker PD-1 on CCR5+ vs. CCR5- (CD4 + CD38+, 15.7
± 2.2% vs. 3.3 ± 1.6%, p = 0.02; CD8 + CD38+, 7.6 ± 0.7%vs. 4.7 ± 0.6%,
p = 0.03; CD4 + HLADR+, 11.8 ± 2.1% vs. 3.7 ± 2.2%, p = 0.001) and
exhaustion marker PD-1+ (CD4 + PD1+, 2.5 ± 1.4% vs. 0.6 ± 0.9% p =
0.009; CD8 + PD1+, 1.5 ± 0.7% vs. 0.9 ± 0.5% p = 0.02). Functional
analysis revealed CCR5 + CD4 + T-cells and not CCR5-CD4 + T-cells,
responded to HCV stimulation with enhanced production of HCV
specific IFN-gamma and IL-2 ( p = 0.0003, p = 0.04 respectively).
Conclusions: CCR5+ T cells are primary responders to HCV, and are
likely to be exhausted and home to liver contributing significantly to
ongoing hepatic inflammation and fibrogenesis.
FRI-296
Myeloid-Derived Suppressor Cells: key players mediating
immunosuppression via induction of Regulatory T-cell by TGF-β
and IL-10 driven pathways in chronic HBV infection
S. Pal1, M. Nandi1, D. Dey1, S.M. Ahammed1, S. Banerjee1, A. Santra1,
A. Chowdhury1, S. Datta1. 1Centre for Liver Research, School of Digestive
and Liver Diseases, Institute of Post Graduate Medical Education and
Research, Kolkata, India
E-mail: sourina.pal@gmail.com
Background and Aims: Chronic HBV infection [CHI] is typified by a
weakened T-cell response and increased prevalence of regulatory Tcells (Treg) that is considered to be an important factor for T-cell
hyporesponsiveness. However, mechanisms leading to Treg generation in CHI are underdefined. Myeloid-derived suppressor cells
(MDSC) have emerged as key players of immunosuppression in
cancer and other chronic infection.
Here we characterized MDSC and explored their contribution in
induction of Treg during CHI.
Methods: Frequencies of peripheral Treg as well as the prevalence,
subsets and phenotype of MDSC in chronic Hepatitis B (CHB) patients
and healthy controls (HC) were studied by flowcytometry. To explore
the role of viral factor in MDSC generation, PBMC from HC were
treated with recombinant HBsAg and frequency of MDSC was
assessed. To examine the contribution of MDSC in Treg induction
and to study the underlying mechanisms, CD33+HLADR− MDSC was
magnetically sorted and co-cultured with autologous depleted PBMC
in presence/absence of TGFβRI kinase inhibitor SB431542 or anti-IL10 neutralizing antibody. After 3 days the frequency of
CD4+CD25+FOXP3+/IL-10+cell was examined.
Results: A significant increase in the frequency of Monocytic (m)MDSC (CD11b+HLADR−CD33+CD14+) was observed in CHB patients as
compared to HC ( p < 0.001) while that of Granulocytic(g)-MDSC
(CD11b+HLADR−CD33+CD15+) was similar in both groups. Further,
treatment with rHBsAg resulted in enhancement of m-MDSC
frequency in HC. Percentage of m-MDSC expressing suppressive
markers, IL-10, TGF-β, Arg-I, PD-L1, CD40 and liver homing receptors,
CCR2 and CXCR3 were significantly higher in CHB patients than HC.
Parallely, we noted a significant positive correlation between the
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frequencies of m-MDSC and CD4+CD25+Foxp3+Treg during CHB. Coculture of sorted MDSC and depleted PBMC from CHB patients but not
from HC, resulted in significant increase in the percentage of
CD4+CD25+FOXP3+/IL10+T-cells along with a concomitant decline in
naïve CD4+CD25−FOXP3− T-cells. Addition of anti-IL10 caused
significant down-regulation in the expression of both FOXP3 and
IL-10 on CD4+T-cells, whereas, TGF-β-inhibitor diminished only
FOXP3 expression, suggesting MDSC mediated Treg induction via
TGF-β and IL-10 dependent pathways.
Conclusions: Hence, our results highlighted an expansion of
immunosuppressive m-MDSC in CHI and established an important
link between MDSC and Treg, thus providing a strong rationale for
therapeutic targeting of MDSC to boost antiviral immunity in CHI.
FRI-297
Transcriptome profiles of NK and T cells associated with immune
control in chronic hepatitis B patients treated with pegylated
interferon alpha-nucleos(t)ide analogue sequential therapy
U.S. Gill1,2, N.L. Bert3, K. Kunasegaran2, A. Khakpoor2, N. Hansi1,
D. Tan3, L. Rivino2, H.D. Singh4, W.-C. Huang4, D. Peppa4, M.K. Maini4,
A. Bertoletti2,3, P.T.F. Kennedy1. 1Hepatology, Centre for Immunobiology,
Blizard Institute, Barts and The London SMD, QMUL, London, United
Kingdom; 2Program Emerging Infectious Diseases, Duke-NUS Graduate
Medical School; 3Infection & Immunity Program, Singapore Institute for
Clinical Sciences, Agency for Science, Technology & Research (A*STAR),
Singapore, Singapore; 4Division of Infection & Immunity, Rayne Institute,
UCL, London, United Kingdom
E-mail: upkargill@hotmail.com
Background and Aims: There is a pressing need for curative treatment
strategies in Chronic Hepatitis B (CHB). We recently demonstrated that
PegIFNα priming, prior to nucleos(t)ide analogue (NA) use, can expand
a population of functional NK cells resulting in HBsAg decline (Gill
et al., 2016). This provides mechanistic insights into further exploring
sequential/combined therapeutic approaches to achieve sustained
outcomes in CHB. To further analyse innate and adaptive immune
responses we studied the transcriptome of patients undergoing
sequential NA therapy (following PegIFNα failure) or de novo NA
therapy to determine profiles associated with immune control.
Methods: Sorted fractions of total NK and CD8 T cells from 28 patients
were analysed using NanoString Technology, for mRNA transcription
of 600 immune genes. Ten patients underwent a short course (up to 6
months) of PegIFNα and progressed to sequential NAs. Patients
receiving de novo NA therapy (n = 10) were analysed for comparison.
A further 8 patients classified as low replicative (LR) disease (eAg-,
normal ALT, low HBV DNA) were also analysed to determine if the
cohorts of treated patients were similar to those with immune control.
Results: Sequential NA therapy patients differentially expressed 17
genes on NK cells and 12 genes on T cells that were significantly
upregulated in comparison to de novo NA treated patients. On NK
cells, the KIR activating and CCR1 gene, involved in NK cell and
chemokine activation respectively, were the most enhanced, with the
CCR1 and EGR1 (implicated in IFNα/β signalling) genes most highly
expressed on T cells. More differentially expressed genes were noted
between LR disease patients and de novo NA treated, compared to
sequential NA treated patients. The most significantly upregulated
genes in LR disease, on both NK cells (KLRG2, TNFRSF9, NCR2) and T
cells (KLRG2, LILRA3, ICOSLG) potentially associated with more
robust immune control, were seen at higher levels in sequential NA
compared to de novo NA treated patients.
Conclusions: Sequential NA therapy is associated with greater
declines in HBsAg. We show that patients primed with PegIFNα
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prior to viral suppression with NA therapy exhibit an immune
transcriptome profile that better resembles LR disease patients with
superior immune control. Further study of immune cell interactions
and ingenuity pathway analysis is required in treated CHB cohorts,
however, these data suggest sequential NA therapy patients could be
candidates for finite treatment courses.
FRI-298
Human leukocyte antigen and IL28B polymorphisms
independently associated with hepatitis C virus RNA spontaneous
clearance: a study from REVEAL-HCV cohort
Y.-H. Huang1, Y.-J. Lin1, C.-L. Jen2, S.-N. Lu3, L.-Y. Wang4, G. L’Italien5,
Y. Yuan6, H.-I Yang2, C.-J. Chen7, M.-H. Lee1. 1Institute of Clinical
Medicine, National Yang-Ming University; 2Genomics Research Center,
Academia Sinica, Taipei; 3Department of Gastroenterology, Chang-Gung
Memorial Hospital, Kaohsiung; 4MacKay Medical College, New Taipei
City, Taiwan; 5Yale University School of Medicine, New Haven, CT;
6
Global Health Economics and Outcome Research, Bristol-Myers Squibb,
Princeton, NJ, United States; 7Academia Sinica, Taipei, Taiwan
E-mail: yuhan064@gmail.com
Background and Aims: Human leukocyte antigen (HLA) region is
highly polymorphic. The association of HLA alleles and hepatitis C
virus (HCV) RNA spontaneous clearance remains inconclusive. This
study investigated the polymorphisms on HLA-DQB1, DRB1 and
IL28B for the association of HCV RNA spontaneous clearance.
Methods: The R. E. V. E. A. L-HCV cohort enrolled 1,095 subjects
seropositive for antibodies against HCV but seronegative for hepatitis
B surface antigen in community. A total of 994 participants had DNA
specimens available for this study. Serum HCV RNA levels were
measured via COBASTaqMan HCV test. IL28B variant (rs8099917) was
genotyped by TaqMan assay. HLA-DQB1 was genotyped at four-digit
resolution by PCR amplification with sequence-specific oligonucleotide (PCR-SSO) probes. All of the participants had been performed
genome-wide single nucleotide polymorphism array thus the HLADRB1 could be imputed via HIBAG R package. Haplotype analysis was
done by Arlequin software. The association between HLA alleles and
HCV RNA clearance was examined by the Fisher’s exact test with
multiple corrections. Multiple logistic regression models were used
to obtain adjusted odds ratios (ORsadj ) with 95% confidence intervals
(CIs) for their association with HCV RNA clearance.
Results: Among 994 HCV infected patients, 305 (30.7%) patients
experienced HCV RNA spontaneous clearance. HLA-DQB1*02:02,
DQB1*03:01, DQB1*04:01, DQB1*04:02, HLA-DRB1*11:01 were significantly associated with HCV spontaneous clearance ( pcorrected <
0.05). The ORsadj (95% CI) ranged from 1.33 (1.05–1.69) to 3.29 (1.31–
8.28) after adjustment of significant risk factors. Patients who carried
HLA-DRB1*11:01-DQB1*03:01 haplotype tended to have spontaneous HCV RNA clearance, with the ORadj of 1.84 (1.21–2.78). Among
patients who carried favorable allele of rs8099917 (T), these HLA
polymorphisms had additional impacts for identification of HCV RNA
spontaneous clearance. Comparing to the subjects who carried
unfavorable allele of rs8099917 (G), patients who carried favorable
alleles of HLA and rs8099917 (T) had increased probability to clear
HCV RNA spontaneously, with the ORsadj (95% CI) ranging from 2.45
(1.36–4.43) to 6.96 (2.87–16.87).
Conclusions: HLA DQB1 and DRB1 were associated with RNA
spontaneous clearance in addition to IL28B. The associations of
these HLA polymorphisms and treatment responses of patients
receiving antivirals still needs further investigation.
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SAT-367
Frequent deterioration in autoimmune hepatitis with acute
presentation is not associated with acute AIH but acute
exacerbation that could be differentiated from acute AIH by
surrogate markers for liver fibrosis
J.-H. Kang1, K. Tanaka1, T. Matsui1, Y. Yamamoto1, R. Utsunomiya1,
K. Tsuji1, Y. Yosino1, Y. Kodama1, Y. Sakurai1, A. Takiyama2,
T. Shinohara2, H. Maguchi1. 1Center for Gastroenterology; 2Department
of Pathology, Teine Keijinkai Hospital, Sapporo, Japan
E-mail: kanjh@jcom.home.ne.jp
Background and Aims: Although autoimmune hepatitis (AIH) was
usually categorized to chronic hepatitis, some patients develop
liver failure through acute presentation (AP). Phenotype of AP in
AIH can be divided into acute AIH (AH) manner or acute exacerbation
(AE) on persistent hepatitis. However, relationships of deterioration
in AP and onset manners, AH or AE, were obscure. Aim of the current
study was to clarify clinical features in acute deterioration in AIH
with AP.
Methods: Retrospective, cross-sectional and cohort study was
performed for patients with AP among 153 patients with histologically diagnosed AIH in tertiary institute in Sapporo, Japan. AP in AIH
was defined as ALT ≥400 IU/L or total bilirubin ≥5 mg/dL on
presentation without history of any prior liver disease, and serious
deterioration in AP was defined as ALT ≥400, total bilirubin ≥5 mg/dL,
and nadir prothrombin time (PT) index <60%. AE was defined to have
liver fibrosis in stage 2 or more, and AH was defined in stage 0 or 1 by
modified HAI staging, respectively. Surrogate markers for liver
fibrosis, APRI, FIB-4, M2BPGi, type IV collagen and hyaluronic acid,
were applied using early sera.
Results: Among 58 patients (56 median y-o, 48 female) with AP in
AIH enrolled in this study, 22 developed serious deterioration, and
their median AST, total bilirubin, and PT index were 934 IU/L, 12.1 mg/
dL, and 45.8%, respectively. In severe AP patients, albumin, platelet
counts were lower than those in non-severe AP patients, p < 0.001,
p = 0.002, respectively, and Immunoglobulin G level was higher than
in non-sever AP (1938 vs. 1478 mg/dL, p < 0.01). From histological
evaluation, AE was diagnosed in 16 (72.7%) of 22 severe AP cases, and
in 7 (19.4%) of 36 non-severe AP ( p < 0.001). Rosette formation was
found in 15 of 22 severe AP and in 3 of 36 non-severe AP ( p < 0.001).
No difference in revised AIH score was observed between both
AP patients (15 vs. 16). From logistic regression analysis, AE was
significantly corelated with severe progression compared with AH
( p = 0.002, OR 11.0, 95% CI 3.1–38.5). Among surrogate markers tested
in 14 AE and 32 AH cases, type IV collagen and hyaluronic acid levels
were higher in AE than in AH, p < 0.01, p < 0.05, respectively. AUROC
was 0.752 in type IV collagen and 0.687 in hyaluronic acid for
diagnosis of liver fibrosis.
Conclusions: Patients who already had liver fibrosis before occurrence of AE showed higher risk for disease deterioration compared

with AH patients. Levels in type IV collagen and hyaluronic acid could
be predictive for severity in AIH with AP.
SAT-368
The GLOBE score identifies PBC patients at increased risk
of liver transplantation or death in different age-categories
over time
J.C. Goet1, W.J. Lammers1, A. Floreani2, A. Pares3, H.L.A. Janssen4,
G.M. Hirschfield5, H.R. Van Buuren1, C. Corpechot6, P. Invernizzi7,
K.D. Lindor8,9, M.J. Mayo10, P.M. Battezzati11, F. Nevens12, A.L. Mason13,
K.V. Kowdley14, C.Y. Ponsioen15, T. Bruns16, G.N. Dalekos17,
D. Thorburn18, X. Verhelst19, N.K. Gatselis17, P.J. Trivedi5, R. Poupon6,
B.E. Hansen4,20,21 and The Global PBC Study Group. 1Gastroenterology
and Hepatology, Erasmus University Medical Center, Rotterdam, The
Netherlands; 2Department of Surgery, Oncology and Gastroenterology,
́
University of Padua, Padua, Italy; 3Liver Unit, Hospital Clinic,
CIBERehd,
IDIBAPS, University of Barcelona, Barcelona, Spain; 4Toronto Centre for
Liver Disease, Toronto General Hospital, University of Toronto, Toronto,
Canada; 5NIHR Biomedical Research Unit and Centre for Liver Research,
University of Birmingham, Birmingham, United Kingdom; 6Centre de
Référence des Maladies Inflammatoires des Voies Biliaires, Hôpital SaintAntoine, Paris, France; 7Department of Medicine and Surgery, University
of Milan-Bicocca, Milan, Italy; 8Department of Gastroenterology and
Hepatology, Mayo Clinic, Rochester, MN; 9Arizona State University,
Phoenix, AZ, United States; 10Digestive and Liver Diseases, UT
Southwestern Medical Center, Dallas, TX, United Kingdom;
11
Department of Health Sciences, Università degli Studi di Milano, Milan,
Italy; 12Department of Hepatology, University Hospitals Leuven,
KULeuven, Leuven, Belgium; 13Divison of Gastroenterology and
Hepatology, University of Alberta, Edmonton, AB, Canada; 14Liver Care
Network, Swedish Medical Center, Seattle, WA, United States;
15
Department of Gastroenterology and Hepatology, Academic Medical
Center, Amsterdam, The Netherlands; 16Department of Gastroenterology
and Hepatology, University of Jena, Jena, Germany; 17Department of
Medicine and Research Laboratory of Internal Medicine, University of
Thessaly, Larissa, Greece; 18The Sheila Sherlock Liver Centre, The Royal
Free Hospital, London, United Kingdom; 19Department of
Gastroenterology and Hepatology, Ghent University Hospital, Belgium,
Ghent University Hospital, Ghent, Belgium; 20Department of
Gastroenterology and Hepatology, Erasmus University Medical Center,
Rotterdam, The Netherlands; 21Institute of Health Policy, Management
and Evaluation, University of Toronto, Toronto, Canada
E-mail: j.c.goet@gmail.com
Background and Aims: The GLOBE score differentiates PBC patients
into high- and low risk groups for death or liver transplantation after
1 year of UDCA therapy using age-specific thresholds. We sought to
determine whether the GLOBE score is predictive for death and liver
transplantation when used over time in patients of different agecategories.
Methods: Data from the Global PBC Study Group was used. Every 6
months starting at 1 year of UDCA therapy we identified patients who
passed their age-specific GLOBE score thresholds (aGLOBE-t) (ages
<45, 45–52, 52–58, 58–66, and ≥66 years, with thresholds −0.52,
0.01, 0.60, 1.01 and 1.69, respectively). For those passing their
aGLOBE-t and those patients who did not, time to a combined
endpoint of liver transplantation (LT) and death were compared with
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Cox-proportional hazards analysis with aGLOBE-t as a time-dependent covariate.
Results: A total of 4340 UDCA-treated PBC patients were included,
924 (21.3%), 885 (20.4%), 875 (20.2%), 876 (20.2%), 780 (18%) in age
categories <45 (A), 45–52 (B), 52–58 (C), 58–66 (D), and ≥66 (E),
respectively. At 12 months of UDCA therapy a total of 1244 (28.7%)
patients passed their aGLOBE-t, 375 (40.6%), 279 (31.5%), 207 (23.7%),
208 (23.7%), and 175 (22.4%) in age categories A-E, respectively.
Within the following 10 years there were an additional 841 (46.7%)
patients that passed their aGLOBE-t, 183 (41.6%), 163 (45.7%), 172
(46.5%), 156 (41.1%), and 167 (40.6%) within age categories A-E,
respectively (Fig 1.) The effect (time-dependent hazard ratio (HR)) on
the clinical endpoint (death or LT) of passing the aGLOBE-t during
follow-up, in patients that were characterized as low risk patients at
12 months of UDCA therapy, but passed their aGLOBE-t during further
follow-up, was HR 4.9 (95% confidence interval [CI]: 1.4–17.2), HR 3.7
(1.1–9.7), 4.3 (2.3–8.1), 3.7 (2.2–6.0) and 3.0 (2.1–4.3) in age
categories A-E, respectively.

(IQR: 3.6–10.6 years), 40 patients died (21 liver-related deaths; 19
non-liver-related), 12 developed HCC, and 10 underwent transplantation. The overall 5-year, 10-year and 15-year transplant-free survival
probabilities were 91.0%, 78.1% and 58.9%, respectively. Independent
risk factors for adverse events were older age (hazard ratio [HR] 1.05;
95% CI 1.02–1.08), cirrhosis (HR 8.53; 95% CI 2.80–25.96) and
suboptimal treatment response (HR 3.06; 95% CI 1.21–7.58). The
performances of the GLOBE and UK-PBC scores were comparable in
predicting transplant-free survival (GLOBE score: AUROCs of 0.93,
0.89 and 0.87 within 5, 10 and 15 years, respectively; UK-PBC score:
AUROCs of 0.89, 0.83 and 0.79 within 5, 10 and 15 years, respectively).
The AUROCs of other prognostic models within 5, 10 and 15 years
were as follows: (Rotterdam = 0.82, 0.76, 0.80; Barcelona = 0.69, 0.60,
0.68; Paris-I = 0.72, 0.70, 0.67; Paris-II = 0.63, 0.61, 0.62; Toronto =
0.55, 0.52, 0.51).
Conclusions: The UK-PBC score, GLOBE score and Rotterdam criteria
had good prognostic prediction values among Chinese PBC patients
receiving UCDA. Larger-sized cohorts from Asia are warranted to
further validate these results.
SAT-370
Clinical and translational outcomes in patients with primary
sclerosing cholangitis and inflammatory bowel disease receiving
vedolizumab
K.D. Williamson1,2, S. Slevin1, C. Willberg2, R. Chapman1,
P. Klenerman1,2, S. Keshav1. 1Translational Gastroenterology Unit; 2Peter
Medawar Institute for Pathogen Research, University of Oxford, Oxford,
United Kingdom
E-mail: katewilly@hotmail.com

Conclusions: Patients of different age-categories with a beneficial
GLOBE score at 12 months of UDCA therapy are at significant risk of
death or LT when they pass their age-specific GLOBE score threshold
during further follow-up.
SAT-369
Prognostic factors for transplant-free survival and external
validation of prognostic models in Chinese patients with primary
biliary cholangitis receiving ursodeoxycholic acid therapy
K.S. Cheung1, W.K. Seto1, J. Fung1, C.L. Lai1, M.F. Yuen1. 1Medicine,
Queen Mary Hospital, Hong Kong, Hong Kong, China
E-mail: mongolhorse2002@gmail.com
Background and Aims: A number of prognostic models exists to
define biochemical response to ursodeoxycholic acid (UCDA) and to
predict survival in patients with primary biliary cholangitis (PBC).
However, they have not been validated in the Chinese population. The
aim of our study is to validate various prognostic models and to
compare their performances in predicting transplant-free survival in
Chinese patients with PBC.
Methods: All PBC patients who were followed up in the Hepatology
Clinic of Queen Mary Hospital (QMH), Hong Kong, between 2000 and
2015, and received UCDA for ≥1 year were identified via electronic
search of hospital medical registry. Data were analyzed to identify
risk factors associated with adverse events (liver transplantation and/
or death from liver-related causes including hepatocellular carcinoma
[HCC] or liver decompensation). Transplant-free survival was defined
as survival free of liver-related death or liver transplantation.
Suboptimal response to UDCA was defined as alkaline phosphatase
≥3 times upper limit of normal (ULN), or aspartate aminotransferase
≥2 times ULN, or bilirubin >1 mg/dL at 1 year after treatment.
Results: Of the 144 patients, 41 (28.5%) had baseline cirrhosis. The
median age at diagnosis was 57.8 years (interquartile range [IQR]:
48.7–71.5 years). During a median duration of follow-up of 7.0 years
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Background and Aims: Primary sclerosing cholangitis (PSC) is
commonly associated with inflammatory bowel disease (IBD),
particularly ulcerative colitis (UC). Blockade of integrin alpa4beta7
with vedolizumab (VDZ) has been shown to be effective in UC. We
report outcomes in 11 patients with PSC-IBD.
Methods: Patients with PSC-IBD who were commenced on VDZ for
IBD were prospectively studied. Clinical parameters collected preand post-VDZ included alkaline phosphatase (ALP) and Ulcerative
Colitis Endoscopic Index of Severity (UCEIS). Mononuclear cells were
isolated from peripheral blood (PBMC) and intestinal lamina propria
(LPMC) pre- and post- VDZ. Changes in parameters were assessed.
Results: 11 PSC-IBD patients on VDZ were followed for a mean 206
days (range 43–90, 10 patients UC, 1 Crohn’s disease). Mean age was
27 years and 10 were male. The mean ALP at day 0 was 170.4 IU/L (SD
± 96.4), day 42 was 198.1 IU/L (±120.6), and at last follow-up was
276.3 IU/L (±373.8). This mean increase in ALP was not statistically
significant. However, for those patients whose ALP was normal at
commencement of VDZ, their ALP followed a relatively stable course,
whereas for those whose ALP at Day 0 was above normal, most (5/6,
83%) had ALP initially rise, thereafter following a fairly erratic course
(See Figure 1).
There was a drop in mean UCEIS (4.4+/1.58 vs. 2.7 ± 2.4, p = 0.0428). Of
note, UCEIS improved for 4 patients (57%), whereas stayed the same
for 3 patients (43%). All four patients who had a UCEIS drop with VDZ
had a reduction in their ALP a both day 42 and the last observation
timepoint, whereas all 3 of those who did not have an endoscopic
response had a rise in their ALP over time ( p = 0.0286).
Paired PBMC (i.e. pre- and post-VDZ) were available for 10 PSC-IBD
patients. There was a reduction pre- vs. post-VDZ in proportion
of CD4+ and CD8+ T-cells which were beta7 positive after VDZ
(CD4: 9.3% ± 5.9% vs. 2.8% ± 2.5%, p = 0.004; CD8: 15.7% ± 13.8% vs.
6.5% ± 7.3%, p = 0.004).
Paired LPMC (i.e. pre- and post-VDZ) were available for 4 PSC-IBD
patients. There was a small reduction in proportion of CD4+ T-cells
which were beta7 positive in the colon after VDZ treatment – 9.0%
pre-VDZ (±2.2%, inflamed colon) vs. 6.0% post-VDZ (±1.8%, p = 0.0088;
uninflamed colon). There was no difference among CD8+ T-cells.
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confirmed, a future application of this finding may be to identify
prospective cases of failure of standard treatment already at
diagnosis.
SAT-372
Long-term outcomes in autoimmune hepatitis patients
withdrawing from immunosuppressive therapy
L. Harrison1,2, J. Adams-Nye3, E. Lawrence3, E. McFarlane1,
B. Hoeroldt1, D. Gleeson1. 1Hepatology, Sheffield Teaching Hospitals NHS
Foundation Trust; 2Department of Infection, Immunity and
Cardiovascular Disease; 3School of Medicine, University of Sheffield,
Sheffield, United Kingdom
E-mail: laura.harrison11@nhs.net

Conclusions: This relatively large single-centre analysis of PSC-IBD
patients receiving VDZ shows a trend towards a dichotomous ALP
change, reduction in beta7+ cells in PBMC, and only small decrease in
beta7+ CD4+ T-cells after VDZ. Larger studies are required.
SAT-371
Enrichment of genetic variants in the glucocorticoid receptor
signalling pathway in standard treatment failure autoimmune
hepatitis
P.L. Eriksen1, M. Kreutzfeldt1, H. Grønbæk1, K. Thorsen2, S. Vang2,
N. Jessen3, H. Vilstrup1. 1Department of Hepatology & Gastroenterology;
2
Department of Molecular Medicine; 3Department of Clinical
Pharmacology, Aarhus University Hospital, Aarhus, Denmark
E-mail: ple@clin.au.dk
Background and Aims: The standard treatment for autoimmune
hepatitis (AIH) consists of initial high-dose prednisolone, followed by
a tapered dose in combination with azathioprine, a regimen that has
shown to be highly effective in the majority of patients. However,
approximately 30% prove to be unresponsive or intolerant to the
treatment and require alternative immunosuppressive regimens for
disease control. We aimed to investigate whether these AIH patients
who experience failure of standard treatment have a genomic basis
for their problem in the form of pharmacogenetic variants.
Methods: Fifty-six consecutive patients with non-overlap syndrome
type-1 AIH (41 female and 15 male; median age 42 (12–76)) were
retrospectively stratified according to being responders to standard
therapy (n = 33) or patients with failure of standard therapy (n = 23).
Blood DNA was exome captured and sequenced. Genomic variants
were filtered and compared between the groups using Ingenuity
Variant Analysis (3.1.20150407).
Results: The exome sequencing and data processing revealed
glucocorticoid receptor signalling to be the most prominently
affected pathway among the patients with failure of standard
therapy ( p = 9.22 × 10−33). Standard treatment failure was not
associated with thiopurine S-methyltransferase variants or the
HLA-DRB1*03 genotype.
Conclusions: Genetic variants related to glucocorticoid receptor
signalling were highly enriched among the AIH patients in whom
standard treatment failed and alternative immunosuppression was
required. These predefined pharmacogenetic factors may offer part of
the pathophysiological explanation for difficult-to-treat AIH cases. If

Background and Aims: If immunosuppression therapy (IST) is
withdrawn in patients with autoimmune hepatitis (AIH) when
remission is achieved, 50–70% will have a disease relapse within 12
months. Therefore, many patients receive long-term IST. However,
long-term IST has potential side effects including an increased cancer
risk. Data are lacking on long-term outcomes.
Aim: Retrospective audit of long-term outcome of AIH following
withdrawal of IST.
Methods: 305 patients surveyed with definite or probable AIH by
International AIH Group criteria, presenting between 1971 and 2015
who achieved normalisation of serum ALT within 1 year of starting IST
( prednisolone plus azathioprine, or mycophenolate if azathioprine
intolerant). In 30 patients, IST was discontinued. We assessed
outcomes, in comparison to patients who continued IST (n = 275).
Follow-up was until last ALT for calculating relapse rate and until
death or last known to be alive.
Results: 30 patients (25 female, age at diagnosis (median (range) 51
(8–72), age at withdrawal 63 (17–89) years) had been on IST before
withdrawal for 8.5 (0.25–37 years). 7 had cirrhosis at presentation. All
patients had normal serum ALT and globulins at time of withdrawal
except one patient with acute pancreatitis. Reasons for IS withdrawal:
cancer (9), infections (3), side effects (6), frailty (1), patient choice (8)
and change of diagnosis to overlap with PBC (2).
Relapses occurred in 7 patients (23%) after 12 (6–115) months and
one patient had loss of remission at 14 months. Relapse rates from
Kaplan-Meier analysis at 2-, 5-, 10- and 20- years were is 4 ± 4 (SEM),
13 ± 7, 29 ± 12 and 65 ± 26. All patients achieved re-normalisation of
serum ALT within 3 months of re-starting therapy. Follow up time
from IST withdrawal was 4 (0.3–27.9) years or 2.4 (0.3–15.9) years to
relapse or end of follow-up. No adverse liver events occured. 6
patients died after 4 (3.3–15.9) years, none due to liver disease or AIH
relapse. Patients stopping IST (n = 30) had compared to those who
continued IST (n = 275), a higher 10- and 20- year survival (98 vs 80%
and and 84% vs 62% ( p < 0.01), which persisted when age and
baseline cirrhosis and decompensation were also considered in
regression analysis ( p = 0.043).
Conclusions: In patients with AIH who achieve remission, withdrawal of IS therapy is associated with (a) a lower disease relapse rate
than previously reported, (b) no liver adverse events and (c) no
reduction in long-term survival compared with patients who
continue on long-term IS therapy.
SAT-373
The interpretation of follow-up 3D-magnetic resonance
cholangiopancreatography/magnetic resonance imaging in
patients with primary sclerosing cholangitis is difficult and
highly variable even between experienced specialists
R. Zenouzi1, J. Yamamura2, S. Keller2, C. Weiler-Normann1, M. Sebode1,
A.W. Lohse1, C. Schramm1. 11st Department of Medicine; 2Department
of Diagnostic and Interventional Radiology, University Medical Center
Hamburg-Eppendorf, Hamburg, Germany
E-mail: rzenouzi@uke.de
Background and Aims: In primary sclerosing cholangitis (PSC),
many centers perform regular follow-up magnetic resonance
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cholangiopancreatography (MRCP) and magnetic resonance imaging
(MRI), particularly for the early detection of biliary strictures and
malignancy. To date, MRI based definitions of these findings (e.g. of
dominant strictures) are lacking and the interpretation of follow-up
MRCP/MRI as well as recommendations regarding endoscopic
retrograde cholangiopancreatography (ERCP) following MRI may
significantly vary between physicians. We therefore aimed to
evaluate the variability of follow-up MRCP/MRI interpretation in
PSC among highly experienced PSC experts.
Methods: Members and associates of the international PSC study
group were invited to an online-survey (monkeysurvey.com) consisting of 16 real-life PSC cases. Each case included clinical/biochemical
information and video material of follow-up 3D-MRCP/MRI. Using a
multiple-choice questionnaire, participants were asked to interpret
3D-MRCP/MRI and for subsequent recommendations, particularly
with respect to ERCP. The agreement among participants was
calculated using Fleiss kappa.
Results: 44 participants (19 hepatologists, 16 gastroenterologists, 9
radiologists) with a median PSC experience of 14 years completed the
survey. 89% of the survey participants stated to perform follow-up
3D-MRCP/MRI in their centers. Regarding the overall MRI assessment, the suspicion of dominant strictures or cholangiocarcinoma
(CCA) the agreement reliability analysis revealed only a slight
agreement between participants. The lowest agreement was found
with respect to the clinically meaningful recommendation whether
or not to perform ERCP (Fleiss kappa = 0.12, 95%CI 0.11–0.14), with an
agreement among >75% participants in only 4/16 cases. The clinical
factor most associated with an increased rate of ERCP recommendations was symptomatic cholangitis (74% vs. 51% in patients without
cholangitis). In addition, liver cirrhosis did not seem to prevent
participants to recommend ERCP (65% vs. 48% in patients without
liver cirrhosis). Interestingly, in both of the two cases with CCA
development only 66% of the participants recommended ERCP.
Conclusions: Our study demonstrates that in PSC the interpretation
of follow-up 3D-MRCP/MRI and MRI-based recommendations significantly vary even among highly experienced practitioners.
Standardized MRI protocols and criteria for a meaningful interpretation of obtained images are urgently needed for the better
management of patients with PSC.
SAT-374
Analysis of shear wave elastography and serum autotaxin as novel
non-invasive markers of liver fibrosis in patients with
autoimmune hepatitis – a prospective study
M.K. Janik1, B. Kruk2, K. Kostrzewa3, J. Raszeja-Wyszomirska1,
K. Wolf4, F. Lammert5, A.E. Kremer4, M. Krawczyk1,5, P. Milkiewicz1.
1
Liver and Internal Medicine Unit, Department of General, Transplant
and Liver Surgery; 2Laboratory of Metabolic Liver Diseases, Department
of General, Transplant and Liver Surgery, Medical University of Warsaw;
3
Warsaw School of Economics, Warsaw, Poland; 4Department of
Medicine I, Friedrich-Alexander-University Erlangen-Nürnberg,
Erlangen; 5Department of Medicine II, Saarland University Medical
Center, Saarland University, Homburg, Germany
E-mail: mjanik24@gmail.com
Background and Aims: Untreated patients with autoimmune
hepatitis (AIH) are prone to develop liver fibrosis and cirrhosis.
Transient elastography (TE) is a common non-invasive tool of
quantifying liver fibrosis but data on TE in AIH are scarce. The aim
of this study is to evaluate the potential association between liver and
spleen TE and serum fibrosis markers in patients with AIH. In the
analysis, we also include autotaxin (ATX), which has lately emerged
as a new fibrosis marker in cholestatic and viral liver diseases but has
not yet been studied in AIH.
Methods: In total, 100 patients with AIH (34 men, mean age: 33.9
years) underwent prospectively liver and spleen TE using shear wave
elastography (SWE, SuperSonic Imagine Aixplorer®). We also
calculated the following fibrosis indices: Fibrosis (FIB)-4, aspartate
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aminotransferase (AST)-to-platelet ratio index (APRI), AST-to-alanine
aminotransferase (ALT) ratio (AAR) and FibroQ and quantified serum
ATX using sandwich enzyme-linked immunosorbent assay. Results
were analysed using Spearman correlation coefficients.
Results: 35 patients (35%) fulfilled elastographic criteria for liver
cirrhosis. In our cohort, a strong correlation could be observed
between liver and and spleen SWE (r = 0.721, p < 0.0001).
Furthermore, liver SWE correlated significantly with PLT count, INR
and albumin (all p < 0.0001). Liver SWE also correlated with
aminotransferases and bilirubin, FIB-4, APRI and Fibro-Q as well as
MELD (all p < 0.0001), except for AAR. Spleen SWE showed similar
strong significant correlations with these tests/indices (all p <
0.0001), but to a lesser extent with ALT ( p < 0.05). Serum ATX levels
strongly correlated with liver SWE (r = 0.677, p < 0.0001) and spleen
SWE (r = 0.629, p < 0.0001), which may support its role as a new
marker of liver fibrosis and portal hypertension.
Conclusions: Our study demonstrates that elastography of both liver
and spleen might help to quantify liver status in patients with AIH. In
line with our previous results in PBC and PSC patients (Wunsch et al.,
Sci Rep 2016), ATX correlates with liver injury in AIH. Future studies
comparing these modalities to the results of liver biopsy and invasive
portal pressure measurements are however required to establish the
role of TE in patients with AIH.
SAT-375
Health related quality of life (HRQoL) in patients with AIH: a
prospective, single centre study
B. Kruk1, M.K. Janik2, J. Raszeja-Wyszomirska2, M. Krawczyk1,3,
P. Milkiewicz2. 1Laboratory of Metabolic Liver Diseases, Department of
General, Transplant and Liver Surgery; 2Hepatology and Internal
Medicine Unit, Department of General, Transplant and Liver Surgery,
Medical University of Warsaw, Warsaw, Poland; 3Department of
Medicine II, Saarland University Medical Center, Homburg, Germany
E-mail: mjanik24@gmail.com
Background and Aims: Patients with chronic liver diseases (CLDs)
suffer from numerous debilitating symptoms lowering their quality
of life. Among CLDs, autoimmune hepatitis (AIH) represents one of
the conditions which significantly deteriorates the patients wellbeing however not many studies have systematically investigated the
health-related quality of life (HRQoL) in AIH. We investigated the
relationship between clinical features and HRQoL in our cohort of AIH
patients.
Methods: From October 2015 we prospectively recruited 104 Polish
patients with AIH (32 males, 35 with cirrhosis, age range 18–68
years). Overall 52 patients had AIH whereas 52 had overlap with
either PBC (n = 14) or PSC (n = 38). The control group consisted of
gender and age matched 95 healthy individuals. HRQoL was assessed
in all patients and controls using following questionnaires: Short–
Form Health Survey (SF-36), State-Trait Anxiety Inventory (STAI X-1,
STAI X-2), Modified Impact Fatigue Scale (MFIS), Patient Health
Questionnaire (PHQ-9). Associations were tested using student t-test,
Mann-Whitney U and chi2, as appropriate.
Results: According to SF-36, mental (vitality, social functioning P <
0.01) and physical (bodily pain, P < 0.01) symptoms were more
pronounced in patients in AIH as compared to controls. As
demonstrated by MFIS, patients with AIH had higher fatigue than
controls (Physical Subscale, P < 0.01). The results of the PHQ–9, which
measures the severity of depression, were more than 3-times higher
in patients with AIH as compared to healthy individuals (P = 0.03).
Patients with cirrhosis had worse physical health as compared to
patients without cirrhosis (P = 0.02) as shown with Physical
Functioning domains in SF-36. Presence of cirrhosis in AIH patients
was also associated with more fatigue according to Physical Subscale
(P = 0.02) and Psychosocial Subscale (P = 0.04) in the MFIS test. The
influence of cirrhosis on quality of life was the most pronounced in
patients with AIH/PSC overlap and especially in domains of Physical
Functioning (P = 0.02) and Vitality (P = 0.04) in SF-36.
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Conclusions: Our study shows that AIH substantially affects the
quality of life. In particular patients with progressive course of the
disease suffer from a decreased HRQoL. Future studies are needed to
define new therapeutic modalities that will not only tackle liver
function but also improve the quality of life of the AIH patients.
SAT-376
A population based analysis of prevalence and treatment of
autoimmune liver diseases in Germany
M. Sebode1, A. Kloppenburg2, A.W. Lohse1, R. Linder2, C. Schramm1.
11st Department of Internal Medicine, University Medical Center
Hamburg-Eppendorf; 2WINEG – Wissenschaftliches Institut der TK für
Nutzen und Effizienz im Gesundheitswesen, Hamburg, Germany
E-mail: marcialsebode@web.de
Background and Aims: The prevalence of autoimmune liver diseases
(AILD) in Germany is unknown. We conducted a study to analyse
changes in prevalence of autoimmune hepatitis (AIH), primary biliary
cholangitis (PBC) und primary sclerosing cholangitis (PSC) over time
and “real life” treatment regimes of AILD in Germany based on the
research registry of the “Techniker Krankenkasse”, one of the large
German health insurance companies.
Methods: ICD10 codes of autoimmune liver diseases in combination
with prescription data were used to define cases over a period from
2011 to 2014. Data from around 8 million insured persons were
analysed, representing about 10% of the German population. The
prevalence of AILD was compared to the prevalence of alcoholic liver
cirrhosis and viral hepatitis B (acute and chronic). Prevalence rates of
insured patients with AILD were adjusted to the sex and age
distribution of the German population.
Results: The prevalence of AILD in Germany markedly increased over
the four year time period. The prevalence of PBC increased by 31%
(282 per million in 2011 vs. 368 per million in 2014) and the
prevalence of AIH by 30% (177 per million in 2011 vs. 230 per million
in 2014). The prevalence of PSC also increased (247 per million in
2011 and 273 per million in 2014), but to a lesser extent. In contrast,
the prevalence of the non-immune mediated control liver diseases
viral hepatitis B (8,295 per million in 2012 and 6,318 per million in
2014) and alcoholic liver cirrhosis (1,398 per million in 2012 and
1,347 per million in 2014) decreased or remained stable over time.
UDCA is recommended as standard treatment for PBC due to its
beneficial effect on PBC progression. Data on treatment was analysed
in over 2,000 patients with PBC. Interestingly, only around 83% of
patients with PBC were treated with UDCA. In AIH, similar differences
to guideline recommendations were found with 32% of patients also
treated with UDCA and over 25% of patients receiving budesonide as
corticosteroid.
Conclusions: In contrast to control groups, the data of a major
insurance company suggests that the prevalence of autoimmune liver
diseases rose in Germany between 2011 and 2014. A major rise of
prevalence has been detected for PBC and AIH. Analysis of ‘real life’
treatment regimes revealed deviations from current guidelines
for AILD.
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Background and Aims: The accurate identification of patients with
adverse long-term outcome is of key importance in primary biliary
cholangitis (PBC), particularly with the advent of novel therapies.
Current prognostic tools are based on Cox models that make the
assumption of proportional hazards, i.e. the hazard ratio of each
variable remains constant over time. In PBC, however, this assumption may be unreliable for long-term prediction. Detecting and
modeling time-dependent effects may improve accuracy compared
with time-fixed models. The aim of this study was to identify timedependent variables in PBC that might improve the accuracy of longterm prognostication.
Methods: Data on 3,062 patients from the UK-PBC Research Cohort
treated with ursodeoxycholic acid (UDCA) were analyzed. We
performed Cox’s proportional hazards regression analysis of diverse
explanatory variables to derive the best-fitting model. The endpoint
was a composite outcome (liver transplantation [LT] and overall
death). Where detected, non-linear effects of continuous covariates
were investigated using spline functions. A smoothed plot of scaled
Schoenfeld’s residuals provided a first crude estimate of time-varying
parameters.
Results: The median follow-up was 7.4 years (interquartile range: 4.2,
10.8). During follow-up, 306 patients (10.0%) suffered an event: 119
patients (3.9%) underwent LT and 187 patients (6.1%) died. The overall
event-free survival rate was 96% at 5 years, 88% at 10 years, and 74% at
15 years. The most important predictors were as follows: alkaline
phosphatase at baseline (hazard ratio [HR] = 1.12, confidence interval
[CI]:1.08–1.16), albumin (abnormal vs. normal; HR = 2.37, CI: 1.73–
3.24), platelet count (abnormal vs. normal; HR = 2.45, CI: 1.72–3.5),
“delta ALP” after twelve months of treatment with UDCA and
bilirubin (log-scale). Only for “delta ALP” and bilirubin a time
dependent effect was detected and estimated together with a
confidence band (Figures).

SAT-377
Dynamic risk prediction in Primary Biliary Cholangitis using the
UK-PBC cohort
M. Carbone1,2, A. Nardi3, H. Ainsworth4, M.A. Heneghan5,
G.M. Hirschfield6, D. Thorburn7, A. Bathgate8, M. Aldersley9,
J.M. Neuberger10, D. Stocken4, H.J. Cordell11, G.J. Alexander12,
R.N. Sandford1, D.E. Jones13, G.F. Mells1 and on behalf of The UK-PBC
Consortium. 1Academic Department of Medical Genetics, University of
Cambridge, Cambridge, United Kingdom; 2Division of Gastroenterology,
University of Milan Bicocca, Milan; 3Department of Mathematics,
University of Rome Tor Vergata, Rome, Italy; 4Institute of Health &
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Conclusions: We identified the time-dependent effect of previously
known predictive variables. Elevated bilirubin strongly predicts
adverse outcome but the risk conferred declines with time. The risk
of “delta ALP” after treatment with UDCA has a slight, constant
increase over the time. Accounting for time-dependency we can
improve the accuracy of existing prognostic models. Dynamic
prediction modeling represents a high-performance statistical tool
to support decision-making in patients with PBC in need of intensive
monitoring and care.
SAT-378
Risk reduction with obeticholic acid in patients not achieving the
POISE primary endpoint
M. Harms1, M. Carbone2,3, B. Hansen1, G. Mells2, R. Pencek4,
E. Smoot-Malecha4, L. MacConell4. 1Dept of Gastroenterology and
Hepatology, Erasmus University Medical Center, Rotterdam, The
Netherlands; 2Academic Dept of Medical Genetics, University of
Cambridge, Cambridge, United Kingdom; 3Centre for Autoimmune Liver
Disease, Humanitas Clinical and Research Institute, Milan, Italy;
4
Intercept Pharmaceuticals, Inc., San Diego, United States
E-mail: rpencek@interceptpharma.com
Background and Aims: The UK-PBC consortium and the Global PBC
study group have developed and validated continuous prognostic
models, based on data from >6,000 UDCA-treated patients with
primary biliary cholangitis (PBC), which estimate the risk of an
endpoint (liver transplantation [LT] and liver-related or all-cause
mortality). POISE was a double-blind, 12-month, placebo-controlled,
Phase 3 trial assessing the efficacy of obeticholic acid (OCA) 5 mg and
10 mg daily in patients with PBC. POISE utilized dichotomous
response criteria to assess the efficacy of OCA treatment (ALP
<1.67x ULN with total bilirubin ≤ULN and ≥15% reduction in ALP).
The objective of this analysis was to assess the risk reduction of
patients in POISE who did not achieve the primary endpoint, using
the UK-PBC and Global PBC risk scores.
Methods: Patients who were intolerant or had an inadequate
response to UDCA were randomized and dosed with Placebo, OCA
5–10 mg, and OCA 10 mg. Baseline and Month 12 data for patients not
achieving the POISE primary endpoint (Placebo, n = 66; OCA 5–
10 mg, n = 38; OCA 10 mg, n = 39) were entered into the UK-PBC and
Global PBC risk score calculations, to assess the risk of an endpoint at
5, 10, and 15 years.
Results: At Baseline, 91% of patients were receiving UDCA (mean [SD]
dose: 16 [4] mg/kg). Despite receiving the standard of care treatment
for PBC, the estimated risk of LT or mortality increased at all time
points for patients in the Placebo group (Figure 1). In contrast, 12
months of OCA treatment resulted in significant reductions in
estimated risk at 5, 10, and 15 years in both OCA treatment groups,
with either risk score ( p < 0.01). After 12 months of treatment, the
median (Q1, Q3) reduction in ALP (U/L) was −65.1 (−171.9, −14.6) and
−120.3 (−152.1, −61.6) in the OCA 5–10 mg and OCA 10 mg groups,
respectively, compared to −8.5 (−55.3, 32.1) in the Placebo group.

Conclusions: Although patients in this analysis did not achieve the
dichotomous POISE primary endpoint, OCA treatment resulted in a
significant reduction in estimated risk of LT and (liver-related vs allcause) mortality with both UK-PBC and Global PBC risk scores.
SAT-379
Patient perspectives on living with autoimmune hepatitis identifying opportunities to improve care
M. Corrigan1, A. Brownlee2, G. Hirschfield1, R. Jazrawi3. 1NIHR
Birmingham Liver Biomedical Research Unit, University of Birmingham,
Birmingham; 2AIH Support; 3Dr Falk Pharma, United Kingdom
E-mail: margaretcorrigan@doctors.org.uk
Background and Aims: Autoimmune hepatitis (AIH) is a chronic
disease which, untreated, progresses to fibrosis and cirrhosis. With a
relapsing and remitting nature, treatment is frequently lifelong. This
has significant implications given the side effects with long term
medication use. Patient perspectives are not frequently documented
although the impact on adherence to therapy is clear.
Methods: An e-survey of patients was undertaken in conjunction
with the national patient group, AIH Support. 185 people responded.
162 respondents were female (88%), average age 49 years.
Results: First line therapy: 182 had started on treatment, 161 on
Prednisolone either alone (n = 93) or in combination with another
agent; 13 were on Budesonide (6 in combination with Azathioprine).
4 patients (2%) recalled being given a choice between Prednisolone
and Budesonide; 3 chose Budesonide.
Side effects: 178/183 (97%) reported at least one corticosteroid related
side effect: weight change (77%), sleep disturbance (70%), facial/skin/
hair changes (67%), mood/personality change (57%), GI disturbance
(30%). 73% told their clinician. 27% reported that their corticosteroids
were changed or stopped. The most common reasons given for not
altering treatment were: necessary for disease control (n = 26), side
effects normal (n = 19), side effects mild (n = 8), no alternative
available (n = 6).
Information: Respondents were asked to rate their satisfaction with
information they received from their clinician about AIH itself, initial
treatment and current treatment on a scale of 1–5 (1 = not at all, 5 =
thoroughly).

AIH
Initial treatment
Current treatment

1

2

3

4

5

21%
39%
12%

19%
26%
19%

26%
17%
23%

20%
10%
23%

14%
8%
23%

18 recalled being given information about relevant patient groups.
95% of those who did not thought that this would be useful. Other
information considered by patients as useful included long term
prognosis, current research, diet, lifestyle advice, effect on fertility
and pregnancy, understanding blood test results.
Conclusions: Corticosteroid related side effects are encountered by
the majority of patients with AIH. Most did not change or stop
medication, however, as treatment was deemed necessary to control
disease and side effects were “normal” and expected. Alternatives to
Prednisolone with fewer systemic side effects such as Budesonide
were offered to only a small number. Patient responses also
highlighted opportunity for clinicians to improve information about
diagnosis and treatment provided, as well as to direct individuals
towards patient support groups.
SAT-380
Non-invasive evaluation of liver fibrosis in autoimmune hepatitis:
still a challenge
M.L.C.G. Ferraz1, E. Oliveira1, R.M. Perez2, A.L.C.G. Dellavance3,
L.E. Andrade3, V.P. Lanzoni4. 1Gastroenterology, Federal University of
Sao Paulo, Sao Paulo; 2Internal Medicine, Federal University of Rio de
Janeiro, Rio de Janeiro; 3Research and Development, Fleury Group;
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Background and Aims: Determining liver fibrosis stage in autoimmune hepatitis (AIH) is very important both for management as
for prognosis. In recent years much progress has been done in the
field of non-invasive markers of liver fibrosis, that are well
established tools in many liver diseases, especially hepatitis C. The
Enhanced Liver Fibrosis (ELF) score is a non-invasive test that
includes the determination of hyaluronic acid (HA), tissue inhibitor
of matrix metalloproteinases-1 (TIMP-1) and aminoterminal propeptide of type III procollagen (PIIINP). ELF shows good performance in a
variety of liver diseases, but there is no study evaluating ELF score in a
sample exclusively composed by AIH patients. Aim: To evaluate the
ELF score as a non-invasive marker of fibrosis in non-treated patients
with AIH.
Methods: Consecutive patients with diagnosis of HAI, based on
criteria of the International Group of Autoimmune Hepatitis were
included. ELF score was determined in all patients with an automated
immunochemistry analyzer (ADVIA Centaur™, Siemens Healthcare
Diagnostics, Tarrytown, NY, USA). The ELF score was calculated
as follows: ELF = 2.278 + 0.851 ln(HA) + 0.751 ln(PIIINP) + 0.394 ln
(TIMP-1).
Results: Forty-one patients with untreated AIH, all of them submitted
to a liver biopsy, were evaluated. The mean age was 35 ± 17 y, 90%
female and 31 patients (76%) with advanced fibrosis. The Pearson
correlation between ELF and necroinflammatory activity (r = 0.36; p =
0.029) was higher than the correlation between ELF and fibrosis, that
was low (r = 0.29; p = 0.062). For diagnosing advanced fibrosis
(F3/F4), the AUROC of ELF score was lower (0.597) than the AUROC
for advanced grade of inflammation (0.651), although this difference
was not significant ( p > 0.05). When analyzing only a subgroup of
patients with the same fibrosis stage (20 cirrhotic patients) the
correlation between ELF score and inflammation was high (r = 0.642;
p = 0.003).
Conclusions: These results obtained in a group of exclusively
untreated patients with HAI reinforce the difficulty to evaluate
fibrosis stage in these patients based on non-invasive markers, since
the influence of necroinflammatory activity is relevant. This influence
probable diminishes after improvement of inflammation with
treatment turning useful these non-invasive tests, but is important
to be aware that in untreated patients the tests seems to be
inappropriate and should be interpreted with caution.
SAT-381
Predicting development of hepatocellular carcinoma among
patients with progressive familial intrahepatic cholestasis type2
S. Varma1, E. Gonzales2, R. Fredrick3, C. Mussini2, A. Davit-Spraul2,
X. Stephenne4, E. Sokal1. 1University catholique de Louvain, Brussels,
Belgium; 2Hôspital Bicêtre, Paris, France; 3University cathollique de
Louvain; 4University catholique de Louvainn, Brussels, Belgium
E-mail: varma.sharat@yahoo.com
Background and Aims: Progressive familial intrahepatic cholestasis
type 2 (PFIC2) is an autosomal recessive disorder with defective bile
salt export pump (BSEP) which results in cholestatic liver disease and
in 15% -hepatocellular carcinoma (HCC). As intra-hepatocytic bile
accumulation is considered to be the driver of oncogenesis in PFIC2,
we hypothesized that risk of HCC would correlate to functional
capability of BSEP.
Methods: From two participating centers, sixty-two children with
PFIC2 were identified, of which seven who developed HCC were
included. Clinical, genetic, histological information was collected and
3D homology modelling was done to determine the severity of
structural alterations in BSEP. Functional ability of the BSEP was
assessed by the clinical response to medical therapy and severity of
structural change in the BSEP as assessed by 3D homology modelling.
Results: PFIC2 was diagnosed at a mean of 3.7 months (1–10 months)
and HCC was discovered 52 months later (11–150 months). At

diagnosis BSEP was absent in 85% (6 of 7) while one had canalicular
localization. The diagnostic features of HCC were elevated AFP in 71%
(5 of 7) and ultrasound characteristics in 85% (6 of 7). Functional
ability of BSEP was retained in 28% (2 of 7). These both demonstrated
clinical response to medical therapy and had mild structural
alteration of BSEP on 3D modelling.
Conclusions: There is high incidence of HCC in PFIC2, and can occur
in presence of normal AFP. The functional capability of BSEP can be
predicted by structural modelling and does not correlate to risk of
oncogenesis.
SAT-382
Early predictive factors of corticosteroids response in patients
with severe/acute or fulminant autoimmune hepatitis
M.-C. Londoño1,2,3, L.-P. LLovet1, A. Reig1, E. Reverter1, J. Fernandez1,
A. Parés1,2,3. 1Liver Unit, Hospital Clinic Barcelona; 2IDIBAPS;
3
CIBEREHD, Barcelona, Spain
E-mail: mlondono@clinic.ub.es
Background and Aims: Corticosteroids (CS) are the standard of care
in patients with autoimmune hepatitis (AIH). However, the information regarding CS treatment in patients presenting with severe/acute
or fulminant course is scarce. Besides a variable efficacy (20–100%),
CS therapy could favor the appearance of infectious complications
limiting the access to liver transplantation (LT) or complicating the
course of the hospital admission. Therefore, the aims of the study
were: (1) to evaluate transplant-free survival in patients with severe/
acute or fulminant AIH, and (2) to determine the predictive factors of
transplant-free survival in patients receiving CS therapy.
Methods: Retrospective analysis of patients with severe/acute (<6
months and prothrombin time <50%) or fulminant (hepatic encephalopathy, HE) AIH diagnosed between 2004 and 2016 at Hospital
Clínic Barcelona.
Results: 26 patients were included. Most of them were female (19,
73%), with a median age and median MELD score at admission of 44
years-old (20–73) and 27 points (16–50), respectively. Twenty-four
(92%) patients presented jaundice and 17 HE (65%). Median hepatic
venous gradient pressure (HVPG) was 11 mmHg (2–25). Fifteen (58%)
patients had necrosis (multiacinar, massive or sub-massive) on
baseline biopsy. Among the 5 patients who did not receive CS
treatment, 4 underwent LT and 1 died of multi-organ failure. Twentyone (81%) patients received CS therapy. Three (14%) out of these
patients died, 10 (48%) underwent LT and 8 (38%) responded to the
therapy. Compared to CS responder patients, those who died or
received a LT had a higher MELD score at admission (30 vs. 23, p =
0,001), a higher baseline HVPG (12 vs. 9; 0,016), and a lower delta
MELD and delta ALT 48 to 72 hours after CS initiation (−0.7 vs. 1.5; p =
0.000 y 46% vs. 64%, p = 0.002, respectively). There were no
differences on the presence of HE or necrosis. The AUC of MELD,
HVPG, and delta MELD 48–72 to predict LT or dead were 0.85, 0.85
and 0.97, respectively. Seven out of the 21 patients with CS presented
infections (2 were opportunistic infections).
Conclusions: CS treatment in patients with severe/acute or fulminant
AIH avoids LT in some patients. MELD at admission, HVPG and delta
MELD 48–72 after CS initiation allow to early discriminate between
responders and non responders to CS therapy avoiding adverse
events of a prolong course of CS.
SAT-383
Low rate of new-onset primary biliary cholangitis in a cohort of
anti-mitochondrial antibody positive subjects
S. Zandanell1, A. Feldman1, L. Denkmayr1, M. Strasser1, S. Ruhaltinger1,
G. Strebinger2, U. Huber-Schönauer2, D. Niederseer2,
L. Stechemesser1, B. Paulweber1, M. Schranz1, C. Datz2, E. Aigner1.
1
First Department of Medicine, Paracelsus Medical University Salzburg,
Salzburg; 2Department of Internal Medicine, Oberndorf Hospital,
Oberndorf, Austria
E-mail: stephan.zandanell@gmail.com
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Background and Aims: Anti-mitochondrial antibodies (AMA) are
closely linked to primary biliary cholangitis (PBC), approximately 95%
of patients have AMA. The prevalence of AMA in the general
population is about 0.5–1.0% and AMA positivity can precede PBC
onset. The natural course of AMA positive subjects is only very
incompletely defined. We aimed to determine the natural course of
subjects who tested positive for AMA in a central laboratory which
performs all autoantibody tests for the region.
Methods: In total, 446 patients were tested AMA-positive between
2005 and 2015 (85 male, 361 female). All subjects were invited to a
liver outpatient visit for detailed laboratory and clinical reevaluation
in 2016.
The subsequent course with regard to mortality, liver morbidity,
rheumatic diseases, presence or absence of treatment for PBC was
determined in 218 subjects.
Additional data of interest included baseline (BL) and follow-up (FU)
laboratory characteristics, liver stiffness measurement, referring
specialty for autoantibody testing. Clinical history was obtained
from the hospital computer system and by telephone. PBC was
defined as AMA linked with elevated alkaline phosphatase or a
compatible liver histology.
Results: Eighty-six subjects had died, 170 were unavailable for FU,
190 were available for FU. At BL, 107 of 446 subjects (24.0%) were
diagnosed with PBC. Fourteen (3.1%) had an underlying collagen
vascular disease (CVD) without liver disease at BL. Overall, 176 (39.5%)
had no evidence of liver disease. Of PBC patients, 34 (7.6%) had coexisting other autoimmune disease, mainly thyroiditis and CVD.
Further liver diseases present were non-alcoholic fatty liver disease
(NAFLD; n = 7), viral hepatitis (n = 5), autoimmune hepatitis (AIH; n =
6), alcoholic liver disease (n = 2) and haemochromatosis (n = 2).
At FU, 7 previously unknown cases of PBC (3.7% of 190) were detected.
None of the NAFLD patients had developed PBC, neither had patients
with CVD, viral hepatitis, AIH, alcoholic liver disease nor haemochromatosis. Twenty patients (10.5%) with initially positive AMA
tested negative for AMA at FU. Out of 80 PBC reevaluated, 12 patients
(15.0%) were not adequately treated for PBC.
Conclusions: AMA positive patients without PBC at BL develop a very
low rate of PBC over approximately 5 years, that is especially true for
subjects with other liver diseases. A significant proportion of patients
appear to be poorly treated for PBC. AMA-positivity may represent a
transient serological autoimmune phenomenon in about 10% of
subjects.
SAT-384
Real world management of juvenile autoimmune liver disease
Y.S. de Boer1, R. Liberal2, D. Vergani2, G. Mieli-Vergani2,3 and the
International Autoimmune Hepatitis Group. 1Department of
Gastroenterology and Hepatology, VU University Medical Center,
Amsterdam, The Netherlands; 2Institute of Liver Studies; 3Paediatric
Liver, GI & Nutrition Centre, King’s College Hospital, London,
United Kingdom
E-mail: y.deboer@vumc.nl
Background and Aims: Juvenile autoimmune liver disease (JAILD)
includes paediatric forms of autoimmune hepatitis (AIH) and
autoimmune sclerosing cholangitis (ASC). Although different from
adult AIH, the treatment of paediatric JAILD is still largely based on
the results of randomised trials in adult AIH patients published four
decades ago. Since evidence is scarce, there are currently no
evidence-based management guidelines for paediatric AIH. This
survey was carried out amongst the paediatric members of the
International AIH Group (IAIHG) to describe their practices in the
management of JAILD.
Methods: A survey questionnaire was distributed to members of the
IAIHG with active practice of JAILD patients online (https://www.
surveymonkey.de/r/Juvenile_AILD). The questionnaire consisted of 4
clinical scenarios on different presentations of AIH.
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Results: 58 surveys were sent to the IAIHG members, out of which 43
(74%) were returned. 22 countries were represented from 4 different
continents, with the number of AIH patients ranging from <20 in 6
(9%) to >200 in 6 (14%). 26 respondents (60%) had >20 years of
experience and 30 (70%) were active in a transplant centre. None
reported budesonide as a first line induction agent for the acute
presentation of AIH, yet 2 (5%) use tacrolimus in isolation in the acute
presentation of AIH. 22 (51%) reported using 6-thioguaninenucleotide levels to monitor adherence. 30 participants (70%) routinely
assess auto-antibody titres during follow-up, whereas 16 (37%)
routinely perform liver biopsy at three years of biochemical
remission. 35 respondents (81%) perform magnetic resonance
cholangiography (MRC) at presentation, whereas 1 participant
reported endoscopic retrograde cholangiography as preferred modality. Ciclosporin is the most widely used second-line agent (n = ∼360,
21 centres). Mycophenolate mofetil (n = ∼225, 31 centres), tacrolimus
(n = ∼130, 21 centres) and sirolimus (n = ∼5, 3 centres) are less often
reported. Rescue therapy with infliximab and rituximab has been
tried in 8 centres (n = ∼19) and 9 centres (n = ∼16) respectively.

Conclusions: Prednisolone remains the preferred first-line
induction agent in paediatric JAILD and MRC at presentation is
done by the large majority of participants. Participants reported a
wide variation in assessment of auto-antibodies, liver biopsy and 6TGN levels during follow-up. Within the paediatric members of the
IAIHG there is considerable experience with second-line therapeutic
agents.
SAT-385
Tolerability and efficacy of 6-mercaptopurin in patients with
autoimmune liver disease and azathioprine intolerance
M. Elnegouly1, M.R. Kraus2, H. Zoller3, A. Umgelter1, F. Geisler1. 12nd
Medical Department, Klinikum rechts der Isar, TU Munich, Munich;
2
Department of Internal Medicine, Hospital Altötting-Burghausen,
Altötting, Germany; 3Department of Medicine II, Medical University of
Innsbruck, Innsbruck, Austria
E-mail: fabian.geisler@tum.de
Background and Aims: Azathioprine (AZA) alone or in combination
with prednisolone is the mainstay therapy for long-term treatment of
patients with autoimmune hepatitis (AIH) with 90% response rates.
However, due to intolerable side effects to AZA, up to 10% of patients
require discontinuation of standard therapy. An ideal second line
treatment for patients with AIH intolerant to AZA is not well
established. The aim of this study was to assess the tolerability and
efficacy of 6-Mercaptopurine (6-MP) as a second-line treatment in
patients with AIH patients who had failed or were intolerant to AZAcontaining treatment regimens.
Methods: From the Data Bases of three tertiary referral centers
(Germany and Austria) we retrospectively identified patients with
established diagnosis of AIH, AIH/PBC, or AIH/PSC overlap syndromes
who failed standard treatment with AZA-containing treatment
regimens (AZA ± prednisolone ± budesonide ± UDC) due to AZA
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intolerance or treatment failure that had been switched to 6-MP as a
second-line treatment. Patient records were reviewed for baseline
demographics and liver disease characteristics, histology, reasons for
AZA discontinuation, and outcome and tolerability after 6-MP
treatment.
Results: We identified a total of 17 patients (median age 62 yrs; range
34–78 years) with the established diagnosis of AIH (n = 10), AIH/PBC
(n = 6), or AIH/PSC (n = 1) overlap syndrome where AZA in treatment
regimens had been switched to 6-MP. In all patients (100%; 17/17)
AZA intolerance, predominantly GI-symptoms (82.3%; 14/17) rather
than treatment failure was identified as the reason for AZA
discontinuation. In contrast to AZA, 6-MP (25–50 mg per day) was
well tolerated without side effects in 13/17 patients (76.4%) while 6MP treatment was discontinued in 3/17 patients (17.6%; discontinuation due to side effects in 2/17 and in 1/17 unrelated to adverse
effects). 11/12 (91.7%) patients that were followed up for at least 12
months achieved complete biochemical remission at one year after
initiation of 6-MP.
Conclusions: In patients with AIH/AIH overlap syndromes with AZA
intolerance, 6-MP appears to be a well-tolerated and effective
second-line treatment option.
SAT-386
The prognosis ability of GLOBE score in Chinese patients with
primary biliary cholangitis
Z. Han1, X. He1, Y. Han1. 1Xijing Hospital of Digestive Diseases, State Key
Laboratory of Cancer Biology, Fourth Military Medical University,
Xi’an, China
E-mail: huannxia@163.com
Background and Aims: Primary biliary cholangitis (PBC) is an
immune-mediated chronic liver disease, leading to fibrosis and
cirrhosis. Ursodeoxycholic acid (UDCA) is the only recommended
treatment, and can delay histological progression and improve longterm survival. The transplantation-free survival of patients insufficiently responding to UDCA was markedly reduced. Reliable
identification of such individuals is of key importance to clinical
management. GLOBE score is a quantized risk assessment tool, able to
accurately predict transplantation- free survival of patients with PBC.
Variables included in this model were objective and readily available.
Since the incidence of PBC was different in different regionals and
ethnics, and this score was performed in Europe and Northern
America, it is important to validate the model in other populations.
The purpose of this study was to validate the prognostic ability of
GLOBE score in Chinese patients.
Methods: A retrospective cohort study was used to validate GLOBE
score. All patients met diagnostic criteria. Using Cox regression
analyses factors associated with primary endpoints (death, liver
transplantation). The C-statistic was used to assess the overall
predictive ability of all risk assessment tools.
Results: During the follow-up with a mean time of 3.88 ± 2.03 years
(range: 1–12.75 years), adverse outcomes occurred in 12.16% (45/
370) patients. The C-statistic (0.892) of the GLOBE score was the
highest in comparison to other prognostic criterias—Barcelona
(0.579), Paris-I (0.743), Rotterdam (0.742), Toronto (0.525) and
Paris-II criteria (0.681). The GLOBE score identified patients who
would reach the endpoint in 3 year, 5 year and 10 year with sensitivity
of 86.67%, 94.44% and 93.18%, respectively. In the early stage
subgroup the predictive ability of the score with a C statistic of
0.804 (95% CI, 0.648–0.959) and 0.902 (95% CI, 0.839–0.966) in the
late stage subgroup.
Conclusions: The GLOBE score could be used to evaluate the
outcomes of PBC in Chinese patients. Longer follow-up and a
multicenter study are needed to validate the score.

SAT-387
Elevated baseline igg is a risk factor for on-treatment flares of
autoimmune hepatitis in patients in biochemical remission
A. Gerussi1,2, N. Halliday3, D. Roccarina1, F. Saffioti1,4, P. Polly1,
A. Marshall1, D. Thorburn1. 1UCL Institute for Liver and Digestive Health,
The Royal Free Sheila Sherlock Centre, Royal Free Hospital, London,
United Kingdom; 2Department of Experimental and Clinical
Medical Sciences, Liver Unit, Clinica Medica, Udine, Italy; 3Institute of
Immunity and Transplantation, UCL, London, United Kingdom;
4
Department of Clinical and Experimental Medicine, Division
of Clinical and Molecular Hepatology, University of Messina,
Messina, Italy
E-mail: alessiogerussi@gmail.com
Background and Aims: The relapse rate after stopping treatment
in Autoimmune Hepatitis (AIH) has been reported to be between
40%–87%. However, little is known about risk factors for flares
whilst on treatment. We aimed to determine factors associated with
flares in patients with AIH after achieving complete biochemical
response.
Methods: Patients managed at a single tertiary center for AIH since
2000 with at least 18 months follow up after starting treatment,
fulfilling standard diagnostic criteria for AIH and achieving complete
biochemical response (normalization of serum transaminases and
immunoglobulin G (IgG)) were included. Patients with concomitant
liver diseases, variant syndromes, acute liver failure at onset, normal
or missing data for IgG at baseline were excluded. Flares were defined
as any occurrence of serum Alanine Transaminase (ALT) >3x the
upper limit of normal (ULN) or ALT >ULN but <3xULN with an
increase in IgG and no other cause, following normalization of
transaminases and IgG. Cases were censored at the occurrence of the
first flare after biochemical response. Analyses were performed with
Cox proportional hazards regression.
Results: 51 AIH patients were included and 22 (43%) patients
experienced an on treatment flare after achieving complete biochemical remission. Median follow up was 83 months (IQR 61) while
median time to first flare was 53 months (IQR 62). Univariate Cox
regression analysis demonstrated higher IgG titre at diagnosis (HR
1.077, p < 0.001) was associated with a higher risk of flare. Achieving
normalization of transaminases, time to normalization of transaminases, medication used for maintenance, type of onset, age at
diagnosis, biochemical parameters and autoantibody status at
diagnosis were not correlated with the hazard of flare in our
cohort. Higher IgG titre at diagnosis was not associated with
shorter time to first flare, nor with the overall rate of flares when
the analysis was not censored at first flare.
Conclusions: In patients with AIH who achieved complete biochemical response, higher IgG levels at diagnosis had a marginally higher
risk of on treatment flares, suggesting that these patients may have a
more aggressive disease phenotype. No other clinical parameters or
treatment response criteria tested were associated with the risk of
flare. These data suggest that on treatment flares in patients with
complete biochemical response are infrequent and difficult to
predict.
SAT-388
Geoepidemiology, clinical manifestations and outcome of a large
cohort of primary biliary cholangitis patients in Greece
N.K. Gatselis1, K. Zachou1, V. Lygoura1, K. Azariadis1, P. Arvaniti1,
E. Spyrou1, G. Papadamou1, G.K. Koukoulis2, G.N. Dalekos1,
E.I. Rigopoulou1. 1Department of Medicine and Research Laboratory of
Internal Medicine; 2Department of Pathology, Medical School, University
of Thessaly, Larissa, Greece
E-mail: ngatselis@gmail.com
Background and Aims: Primary biliary cholangitis (PBC) is a disease
with rising prevalence and considerable geographical variation. A
retrospective analysis of a prospectively collected database of a large
cohort of patients (n = 482) was performed in order to describe the
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prevalence as well as the spatial and time distribution of the disease
in Greece, along with baseline characteristics, response to treatment
and outcome.
Methods: The study was conducted in Thessaly region (Central
Greece). Over the last 15 years, 482 PBC patients (417 female)
identified and analysed retrospectively using the patients’ medical
records. Special attention was paid to the treatment response, which
was assessed according to the GLOBE score in patients treated for at
least 1-year with ursodeoxycholic acid (UDCA) as independent
validation of this score has not been done so far.
Results: Age at initial evaluation was 56.3 ± 13.7 years. 439/482
patients were residents of Thessaly region ( prevalence: 582/million,
which was not equally distributed). Nineteen districts showed a
prevalence >800/million. Disease onset could be identified in 91
patients, with a significant peak during spring ( p = 0.03). Concurrent
autoimmune diseases identified in 28.4%, previous/active smoking in
26.6%, and history of urinary tract infection in 11% of patients. At
diagnosis, 43.6% were asymptomatic and 16.2% had already cirrhosis.
Male sex ( p = 0.02), older age ( p < 0.001), alcohol consumption ( p <
0.01) and concomitant liver disease ( p < 0.001) were negative
prognostic factors for cirrhosis presence at baseline. During a
median follow-up of 5.1 (range 15.7) years, 62 patients died or
underwent liver transplantation. Patients with GLOBE score >0.30
had significantly worse prognosis ( p < 0.001) with 5-, 10-, and 15year survival rates of 84%, 50% and 42%.
Conclusions: There is increased PBC prevalence in Central Greece
with remarkable geographic clustering and seasonal variability. PBC
patients are diagnosed at early stages although males had a more
advanced disease. We also showed for the first time that the
validation of GLOBE score is excellent in Greek patients and this
will likely help detecting PBC patients that may benefit from new
therapies.
SAT-389
Characteristics of Greek male patients with primary biliary
cholangitis
K. Azariadis1, V. Lygoura1, K. Zachou1, P. Arvaniti1, A. Saitis1,
N.K. Gatselis1, G.N. Dalekos1. 1Department of Medicine and Research
Laboratory of Internal Medicine, Medical School, University of Thessaly,
Larissa, Greece
E-mail: ngatselis@gmail.com
Background and Aims: Primary biliary cholangitis (PBC) is a
progressive autoimmune cholestatic liver disease with a strong
female predominance, resulting in scarce epidemiological and
clinical data for male patients. The aim of this study was to provide
insight regarding baseline clinical, laboratory and histological
characteristics, as well as treatment response and prognosis of
Greek male patients with PBC.
Methods: During the last 15 years, 482 patients were appropriately
diagnosed with PBC and followed in our centre, among which 65
(13.5%) were male.
Results: No difference was found between males and females
regarding the age at diagnosis (56.5 ± 15.7 vs. 56.3 ± 13.3, p = 0.883).
Smoking habits were more prominent in males [37 (56.9%) vs. 91
(21.8%), p < 0.001] as well as alcohol consumption [19 (29.2%) vs. 8
(1.9%), p < 0.001] and co-incidence of autoimmune hepatitis [4 (6.2)%
vs. 7 (1.7%), p < 0.05]. Males are usually asymptomatic [38 (58.8%)
vs. 172 (41.5%), p < 0.02] at baseline, but presented with worse
liver function tests compared to females [aspartate aminotransferase
( p < 0.01), γ-glutamyl transpeptidase (P = 0.001), bilirubin (P < 0.001)
and prothrombin time ( p < 0.001)]. The male sex was an independent
factor associated with the presence of cirrhosis at baseline (OR
2.776, 95% CI 1.243–6.201, p < 0.02) even after the adjustment for
age, alcohol consumption, smoking and presence of other liver
disease. There were no differences in antibody profile, regarding
the presence of antimitochondrial antibodies, anti-gp210 and anti-
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sp100. Response to treatment according to the GLOBE score was
similar between sexes ( p = 0.747). After adjusting for other cofounding factors (age, presence of other liver disease, cirrhosis,
alcohol consumption and response to treatment), the male sex does
not pose a greater risk for disease progression during follow-up ( p =
0.092).
Conclusions: A high index of suspicion is warranted since male PBC
patients carry an increased risk for advanced disease at diagnosis.
Interestingly however, for patients under treatment overall prognosis
was not affected by sex.
SAT-390
Incidence and prevalence of Primary Sclerosing Cholangitis in a
population-based cohort in Finland
N. Barner-Rasmussen1, M. Färkkilä2. 1Departement of Medicine,
Helsinki University Hospital and Helsinki University; 2Departement of
Medicine, Helsinki University Hospital and Helsinki Univeristy,
Helsinki, Finland
E-mail: nina.barner-rasmussen@hus.fi
Background and Aims: Most epidemiological studies evaluating the
incidence and prevalence of primary sclerosing cholangitis (PSC) are
from tertiary centres and the results may be affected by referral bias.
There is a remarkable variation in incidence and prevalence
published, with reported incidence rates varying between 0.04 and
1.3 per 100,000 person-years and prevalence rates between 8.5 and
13.6/100.000. There is obvious need for larger population based
studies as is suggested by many previous studies.
The aim of the present study was to determine the incidence and
prevalence of PSC from a large population based cohort in Finland.
Methods: The study cohort consists of patients retrieved from the
hospital register maintained by the Hospital District of Helsinki and
Uusimaa (HUS) from 1990 to 2015. The district includes seven
hospitals and covers 1.6 million persons (27% of the total Finnish
population). A second cohort was retrieved from the Social Insurance
Institution. The cohort consists of all PSC patients who have
refurbishment for Ursodeoxycholic acid (UDCA) in Finland from
1.10.2006 to 31.12.2015. UDCA is almost invariable prescribed to
patients with PSC.
Results: 585 patients were retrieved in the first cohort and 935
patients in the second cohort. Incidence was calculated for both
cohorts and are presented in the table. Mean incidence for the first
cohort is 1.29/100,000 and the second cohort 1.36/100,000. The point
prevalence for the end of 2015 in the HUS region was 32/100,000 and
in the Social Insurance Institution data 16/100,000.

Conclusions: The present study provides the most comprehensive
study of PSC incidence and prevalence to date. It supports the
previous studies, however owing to regional variability in PSC
incidence, it may not be universally applicable.
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Autoimmune and chronic cholestatic liver
disease: Experimental and pathophysiology
SAT-391
Bile acids self-stimulate their own glucuronidation through a
PXR-dependent mechanism
M. Verreault1, J. Trottier1, E. Wunsch2, P. Milkiewicz2,3, O. Barbier1.
1
Université Laval, Québec, Canada; 2Translational Medicine, Pomeranian
Medical University in Szczecin, Szczecin; 3Internal Medicine and
Hepatology, Medical University of Warsaw, Warsaw, Poland
E-mail: olivier.barbier@crchul.ulaval.ca
Background and Aims: BAs accumulation constitutes a devastating
feature of cholestatic diseases. Hepatic glucuronidation, catalyzed by
the UGT1A3, 1A4, 2B4 and 2B7 enzymes, is viewed as a protective
mechanism against BA toxicity. The present study aimed at providing
a comprehensive analysis of bile acid glucuronidation and its
regulation by the bile acid sensors, FXR and PXR, in the context of
cholestatic diseases.
Methods: 11 BA-glucuronide (G) species were profiled in plasma
from 40 healthy donors (controls), 12 PBC, 8 PSC and 17 iliary
obstruction patients using LC-MS. Human hepatocytes (HH) in
primary culture were treated with BAs, the PXR (rifampicin) or FXR
(GW4064) agonists, and analyzed for UGT1A3, 1A4, 2B4, and 2B7
mRNA by real-time RT-PCR. Western blotting was used to estimate
the content in UGT proteins in livers from controls, PBC and PSC
donors. The presence of functional PXR response elements (PXREs)
within UGT gene promoter regions was analyzed through EMSA and
transfection assays. Statistical analyses were performed with the JMP
V4.0.2 program.
Results: When compared to controls, plasmas from PBC, PSC and BO
donors contained 1.8x, 1.7x and 4.2x higher BA-G levels, respectively.
In PBC samples, only CDCA-24G was significantly increased (4x). PSC
plasmas exhibited significant accumulation of CDCA-3G (3x), HDCA24G (4x) and HCA-6G (2x), but were deprived in LCA-24G and DCA3G. BO samples were significantly enriched in CDCA-3G (5x), CA-24G
(88x), LCA-3G (10x), HDCA-24G (2x) and HCA-24G (2x). HH exposed
to the BA levels found in BO patients exhibited a strong increase (>4x)
in UGT1A3, 1A4 and 2B4 mRNA levels. These genes were also induced
in cells exposed to BA levels reflecting PBC and PSC conditions, but at
a much lower extent (<1.5x). Accordingly, the UGT proteins contents
were comparable in livers from controls, PBC and PSC donors.
UGT1A3 (3x), 1A4 (2x) and 2B4 (1.5x) transcripts accumulated in
rifampicin-treated HH, while GW4064 only stimulated 2B4 mRNA
levels (2x), and 2B7 expression remained stable under all conditions.
Functional PXREs were identified in the respective promoter regions
of the UGT1A3 (n = 4), 1A4 (n = 2) and 2B4 (n = 1) genes.
Conclusions: This study highlights the ability of BAs to stimulate
their own hepatic glucuronidation in an FXR- and PXR-dependent
manner. Such a self-defence mechanism aimed at reducing bile acid
toxicity in liver cells is, however, mobilized only under the severe
cholestatic conditions observed during biliary obstruction.
SAT-392
Cathepsin Z variants are associated with progression to end-stage
hepatic failure in Japanese patients with primary biliary
cholangitis
N. Nishida1,2, Y. Aiba3, Y. Hitomi1, M. Kawashima1, H. Nakamura3,
N. Yamashiki4, T. Tanaka4, S. Tamura5, A. Mori6, S. Yagi6, Y. Soejima7,
K. Shirabe7, A. Tanaka8, K. Harada9, S. Shimoda10, A. Komori3,11,
Y. Maehara7, S. Uemoto6, N. Kokudo5, K. Tokunaga1,
M. Nakamura3,11,12 and PBC Consortium in Japan (PBCJPN).
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University Graduate School of Medicine, Kanazawa; 10Department of
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Japan (NHOSLJ) and gp210 Working Group in Intractable Liver Disease
Research Project Team of the Ministry of Health and Welfare in Japan,
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Background and Aims: Approximately 10–20% of patients with
primary biliary cholangitis (PBC) progress to end-stage hepatic failure
regardless the treatment with ursodeoxcholic acid. However, the
genetic factors associated with PBC progression to end-stage hepatic
failure is unknown.
Methods: DNA samples derived from 1,125 Japanese PBC patients
(975 in early-stage and 150 in end-stage hepatic failure) were
genotyped for 600K SNPs using Affymetrix Genome-wide ASI 1 Array
and the frequency of each SNP were compared between early-stage
and end-stage hepatic failure. The validation study was performed for
11 SNPs which showed P < 0.0001 in the GWAS stage by genotyping a
total of 1,375 samples (1,202 early-stage and 173 end-stage hepatic
failure) including the GWAS set of 1,125 samples. A high-density
association mapping was carried out by using selected 33 tagging
SNPs in a total of 1,375 samples. Furthermore, causal primary variants
were identified by in silico analysis using public databases.
Results: A SNP rs13720, which is located in 3’UTR of cathepsin Z
(CTSZ), showed the strongest association (odds ratio [OR] = 2.15, 95%
confidence interval [CI] = 1.58–2.94, P = 7.62 × 10−7) with diseaseprogression from early-stage to end-stage hepatic failure in GWAS
stage, and this association was confirmed (OR = 2.15, 95% CI = 1.61–
2.87, P = 1.36 × 10−7) as a borderline significance level in the
validation stage. A high-density association mapping, which was
carried out in a total of 1,375 samples by using selected 33 tagging
SNPs located in a large linkage disequilibrium (LD) block including
negative elongation factor complex member C/D (NELFCD) and CTSZ
loci, showed that an intron variant of CTSZ, rs163800, was
significantly associated with disease-progression to end-stage
hepatic failure (OR = 2.16, 95% CI = 1.62–2.87, P = 8.57 × 10−8). In
addition, the extracted data from the GTEx portal data base indicated
that the mRNA expression of CTSZ is decreased in whole blood (P =
0.0034), liver (P = 0.12), and spleen (P = 0.078) that are derived from
individuals with risk allele (T) of rs163800 for PBC progression.
Conclusions: A genetic risk loci for PBC progression to end-stage
hepatic failure were identified for the first time by GWAS. The
following in silico analysis indicated that altered expression of
cathepsin Z in hepatocytes was associated with the progression to
end-stage hepatic failure in PBC.
SAT-393
T cell interactions with the biliary epithelium in primary biliary
cholangitis
R.E. Etherington1, B. Millar1, B. Innes1, J. Brain1, J. Kirby1, D. Jones1.
1Newcastle university, Newcastle upon Tyne, United Kingdom
E-mail: r.e.etherington@newcastle.ac.uk
Background and Aims: Primary biliary cholangitis (PBC) is a T cellmediated autoimmune liver disease targeting biliary epithelial cells
(BEC) leading to cholestasis. For the 30% of patients who do not
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respond to therapy with ursodeoxycholic acid (UDCA) there are few
therapeutic alternatives. Bile acid receptors (BAR) expressed on BEC
present a promising target in the treatment of PBC due to their anticholestatic and anti-inflammatory properties. However, little is
known about how interactions between BEC and T cells may be
regulated by BAR agonists. This study aimed to investigate whether
senescent BEC are capable of altering the T cell profile in PBC, and
whether this could be modulated by activation of BAR, specifically
farnesoid X receptor (FXR) and Takeda G protein-coupled receptor
(TGR) 5.
Methods: T cell and BAR expression profiles were analysed in liver
biopsies from PBC patients and healthy controls recruited from 4
centres across the UK using immunohistochemistry. Senescence was
induced in a BEC cell line (H69) using 200 μM H2O2 for 2 hours. CD4+
T cells isolated from healthy volunteers were cultured with senescent
H69 for 72 h. Senescent H69 cells were stimulated with selective BAR
agonists for FXR (obeticholic acid; OCA), TGR5 (INT-777) and a dual
FXR/TGR5 agonist (INT-767) or recombinant human fibroblast
growth factor (FGF) 19. BAR agonists were provided by Intercept
Pharmaceuticals, New York, NY). Cytokine and mRNA profile changes
were analysed by ELISA and qPCR, respectively.
Results: Immunohistochemistry on PBC patients indicated a loss of
FXR expression in the liver of UDCA non-responders, concurrent with
skewing towards a Th17 pre-dominant T cell phenotype. While no
change in RORc or Tbet expression was observed in CD4+ cells cocultured with senescent H69 cells, a reduction in FOXP3 expression
was observed. This was consistent with increased production of
interleukin (IL)-6 from senescent BEC. Previously we found IL-6
production, but not IL-1β or IL-23, was significantly reduced in H69
cells following stimulation with FGF19 but not BAR agonists.
Expression of the FGF19 receptor, FGFR4, was also shown to be
present on the surface of H69 cells and in the livers of patients with
established PBC.
Conclusions: Senescent BEC have the potential to suppress induction
of regulatory T cells in vitro. Furthermore, the release of FGF19 from
cells such as enterocytes indicates a potential mechanism by which
FXR agonists may be effective even in patients with reduced FXR
expression within the liver.
SAT-394
Treg conditioning endows activated Teff with suppressor function
in juvenile autoimmune liver disease
R. Liberal1, C.R. Grant1, M. Yuksel1, Y. Ma1, M.A. Heneghan1,
G. Mieli-Vergani1,2, D. Vergani1, M.S. Longhi1,3. 1Institute of Liver
Studies; 2Paediatric Liver, GI & Nutrition Centre, King’s college London,
London, United Kingdom; 3Division of Gastroenterology, Department of
Medicine, Beth Israel Deaconess Medical Center, Harvard University,
Boston, United States
E-mail: rodrigo.liberal@kcl.ac.uk
Background and Aims: Imbalance between T regulatory (Treg) and T
effector (Teff ) cells contributes to induction and perpetuation of liver
damage in autoimmune liver disease (AILD). This results from
inability of Tregs to restrain proliferation and effector cytokine
production by responder cells; or from conversion of Tregs into T
helper type 1 (Th1) or type 17 (Th17) effector lymphocytes.
Methods: We investigated the effect of Treg skewing on the
phenotypic and functional properties of CD4+CD127+CD25high cells,
an activated subset of Teff, in 47 patients with AILD and in 36 healthy
subjects (HS).
Results: In AILD we note a substantial increase in peripheral
blood derived CD4+CD127+CD25high cells that display a Th1/Th17
phenotypic profile, as reflected by heightened IFNg and IL-17
production as well as by high levels of T-bet and RORC expression.
CD4+CD127+CD25high cells are unresponsive to low dose IL-2 and in
AILD have marked proliferative ability, further enhanced by stimulation with IL-7. CD4+CD127+CD25high cells, purified from CD4+ cells
after Treg skewing, display enhanced IL-10 production, upregulate
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CD49b and LAG-3, markers of T regulatory 1 (Tr1) cells, and
effectively suppress responder cell proliferation also in AILD
through a mechanism which is dependent on IFNg and IL-17.
Suppressive function of CD4+CD127+CD25high cells is maintained
upon pro-inflammatory challenge in HS but not in AILD.
Conclusions: Treg skewing confers activated Teff phenotypic properties of Tr1 cells and suppressive function also in AILD. Protracted
modulation of the pro-inflammatory environment is required to
attenuate the effector potential while boosting immunoregulatory
properties in Teff.
SAT-395
The gut microbiota in liver transplanted primary sclerosing
cholangitis patients is characterized by exacerbated dysbiosis
M. Kummen1,2,3, K. Holm1,2,3, M. Vesterhus1,4, M. Trøseid2,3,5,
E. Melum1,3,6, P. Aukrust2,3,5, T.H. Karlsen1,2,3,6, J.R. Hov1,2,3,6.
1
Norwegian PSC Research Center, Oslo University Hospital
Rikshospitalet; 2Institute of Clinical Medicine, University of Oslo;
3
Research Institute of Internal Medicine, Oslo University Hospital
Rikshospitalet, Oslo; 4Department of Medicine, Haukeland University
Hospital, Bergen; 5Section of Clinical Immunology and Infectious
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Inflammatory Medicine and Transplantation, Oslo University Hospital
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Background and Aims: Investigate the gut microbiota of patients
with primary sclerosing cholangitis (PSC) after liver transplantation
(PSC-LT) compared with non-transplanted PSC patients and healthy
controls (HC) in a cross sectional cohort, to address if liver
transplantation in PSC is associated with a normalized microbiota
or increased dysbiosis.
Methods: Fecal bacterial DNA from 38 PSC-LT, 85 non-transplanted
PSC patients and 263 HC was subjected to 16S rRNA sequencing
(Illumina MiSeq, V3-V4) and analyzed using QIIME. The median
age (male %) of PSC-LT was 55 (66%), PSC 50 (63%) and HC 46 (41%)
years. The groups had similar body mass index. PSC recurrence was
diagnosed based on MRC, biopsy and clinical evaluation. Participants
with antibiotics the last 4 weeks, elimination diets and previous
bowel resections were excluded.
Results: PSC-LT demonstrated reduced intra-individual bacterial
(alpha) diversity compared with non-transplanted patients and HC,
as measured by Phylogenetic diversity ( p < 0.002, Figure 1), also
after correction for antibiotics use the last year ( p < 0.01). We
observed shifts in the over-all bacterial community (beta diversity)
of PSC-LT compared to both non-transplanted PSC and HC (both
p < 0.001). Several genera were enriched in PSC-LT compared with
non- transplanted PSC, including Escherichia and Klebsiella (both
in the Enterobacteriaceae family) and Eggerthella. PSC- LT also
showed depletion of Sutterella and an unknown genus in the
Mogibacteriaceae family (all QFDR < 0.05). We identified 10 patients
with definitive clinical recurrence of PSC after liver transplantation
(26%). We detected differences in several genera between PSC-LT with
definitive recurrence and patients with no signs of recurrence, but
none were significant after correction for multiple testing.
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Conclusions: PSC-LT demonstrate further reduction in gut bacterial
diversity compared with non-transplanted PSC patients. Prospective
studies are warranted to elucidate the role of the gut microbiota in
post-transplant complications in PSC.
SAT-396
miRNA-21-deficiency reduces liver injury, fibrosis and necroptosis
in cholestatic bile duct-ligated mice
M.B. Afonso1, P.M. Rodrigues1, A.L. Simão1, M.M. Gaspar1, R.E. Castro1,
C.M.P. Rodrigues1. 1Research Institute for Medicines (iMed.ULisboa),
Faculty of Pharmacy, Universidade de Lisboa, Lisbon, Portugal
E-mail: mbafonso@ff.ulisboa.pt
Background and Aims: Cholestasis associates with liver damage and
fibrosis. We have recently shown that in the common bile duct
ligation (BDL) murine model, targeting of necroptosis ameliorates
hepatic necroinflammation but not liver fibrosis. Curiously, inhibition
of microRNA-21 (miR-21) protects mice from necroptosis and fibrosis.
We aimed to evaluate the role of miR-21 in mediating deleterious
processes associated with cholestatic liver injury and disease.
Methods: C57BL/6N wild-type (WT) or miR-21 knockout (KO) mice
were subjected to BDL or sham surgeries (n = 7–10 per group), with
biochemical analysis of hepatic damage, fibrosis, necroptosis and
bile acid metabolism after either 3 (acute injury) or 14 (chronic
injury) days.
Results: Liver miR-21 expression increased in BDL WT mice at both 3
and 14 days. Remarkably, BDL miR-21 KO mice displayed decreased
circulating levels of hepatic enzymes, concomitantly with decreased
fibrogenic gene expression in the liver at both time-points, in
comparison with WT mice, suggesting that miR-21 contributes to
BDL-induced liver injury and fibrosis. Curiously, sham miR-21 KO
mice displayed higher levels of phospho-mixed lineage kinase
domain-like protein ( p-MLKL) when compared with WT mice. Still,
miR-21-deficiency protected from BDL-induced activation of necroptosis, as seen by impaired receptor-interacting protein 3 (RIP3) and pMLKL upregulation ( p < 0.05). In addition, BDL-induced heme
oxygenase expression and iron accumulation, which we have
previously found increased in BDL RIP3-deficient mice, were
impaired at 3 days post-BDL. c-Jun N-terminal kinase (JNK)
phosphorylation, implicated in both liver necroptosis and BDLassociated fibrogenesis, was also inhibited in BDL miR-21 KO mice.
Finally, miR-21 KO mice displayed an adaptive response in the
expression of nuclear receptor- and bile acid uptake-, synthesis-,
detoxification-, and secretion-associated genes, accompanied by
decreased serum levels of bile acids in both sham and BDL mice.
Conclusions: In conclusion, miR-21 ablation ameliorates liver
damage, fibrosis and cholestasis in BDL mice. Of note, decreased
acute necroptosis in miR-21 KO BDL mice is not associated with offtarget effects seen after RIP3 KO and, as such, inhibition of miR-21
could arise as a promising approach to treat cholestatic liver disease.
Supported by PTDC/BIM-MEC/0895/2014, SFRH/BD/91119/2012, FCT,
Portugal.
SAT-397
Impact of treatment with Telmisartan plus Propranolol on liver
tight junctions in MDR2-/- knockout mice
S. Schulte1, S. Mende2, I. Strack3, M. Odenthal3, S. Zweerink1,
D. Nierhoff1, H.-P. Dienes3, T. Goeser1, H.-M. Steffen1, U. Toex1. 1Clinic
for Gastroenterology, University hospital of Cologne, Cologne; 2Clinic for
Nephrology, University hospital of Düsseldorf, Düsseldorf; 3Institute of
Pathology, University hospital of Cologne, Cologne, Germany
E-mail: sigrid.schulte@uk-koeln.de
Background and Aims: In the PSC like MDR2 knockout mouse model
damaged tight junctions and a bile acid leakage has been described.
The combined therapy with telmisartan and propranolol improves liver
fibrosis in MDR2-/- knockout mice. We investigated the influence of
treatment with telmisartan plus propranolol on the hepatic expression
of tight junction proteins in the MDR2 knockout mouse model.

Methods: MDR2-/- mice were treated with telmisartan (MDT n = 10;
0.3 mg/kg BW/d), with telmisartan plus propranolol (MDTP n = 10),
or propranolol for 3 month (MDP n = 15, 50 mg/kg BW/d). Untreated
MDR 2-/- mice (MD n = 10) and BalbC mice (n = 8) served as control.
After RNA isolation of the liver, tight junction molecules were
analysed by a microarray (Qiagen) followed by real time PCR analysis.
In addition, western blot and immunofluorescence analysis were
performed.
Results: The results of the PCR Arrays showed a change of Claudin 8,
Occludin, Icam and Spta 1 expression in the different groups
compared to the BalbC group. The downstream realtime PCR analysis
evidenced a significant upregulation of Claudin 8 in the MDR 2-/group (1 ± 0.36 vers 3.31 ± 2.08; p = 0.003). The MDT and MDP group
showed a significant upregulation of Claudin 8 (BalbC 1 ± 0.36, MDT
2.78 ± 1.34, MDP 1.89 ± 1.26), but no significant expression shift in the
MDTP group ( p = 0.083) compared to BalbC. Occludin was significantly upregulated in the MDTP group ((1 ± 0.37 vers 2.29 ± 1.29; p =
0.006) compared to BalbC or MD ( p = 0.015). Western Blot analysis
and immunofluorescence staining confirmed the upregulation of
Claudin 8 in the MDR2-/- mice. However, the staining pattern in
the four MDR2-/- groups showed variance: in the untreated MD
group Claudin 8 staining was detected just in zone 3 of the lobule,
whereas in MDT and MDP mice an additional weak signal was
detected in zone 2. MDTP mice showed strong Claudin 8 staining in
zones 2 and 3.
Conclusions: Claudin 8 expression is upregulated in MDR 2-/- mice
compared to wild type animals; therapy with telmisartan plus
propranolol but not monotherapy alone abrogates this effect, leads to
a change of Claudin 8 immunofluorescence staining patterns in the
liver lobuli, and markedly enhances expression of Occludin. Thus, as a
hypothesis, this combination therapy may change the expression of
hepatic tight junction proteins in a way that leads to reduced tissue
damage und fibrosis in the MDR 2-/- mouse model, but further studies
are required.
SAT-398
Expression of the bile acid receptor TGR5 in livers of PSC patients
and Mdr2-/- (Abcb4-/-) mice
M. Reich1, L. Spomer1, J. Hoehne1, J.E. Hov2, T.H. Karlsen3, D. Nierhoff4,
D. Häussinger1, V. Keitel1. 1Gastroenterology, Hepatology and Infectious
Diseases, Heinrich Heine University Duesseldorf, University Hospital
Duesseldorf, Duesseldorf, Germany; 2Norwegian PSC Research Center,
Clinic for Specialized Medicine and Surgery, Oslo University Hospital
Rikshospitalet, Duesseldorf; 3Norwegian PSC Research Center, Clinic for
Specialized Medicine and Surgery, Oslo University Hospital
Rikshospitalet, Oslo, Norway; 4Clinic for Gastroenterology and
Hepatology, University of Cologne, Cologne, Germany
E-mail: verena.keitel@med.uni-duesseldorf.de
Background and Aims: TGR5 is expressed in cholangiocytes and
immune cells and exerts choleretic, anti-inflammatory and antiapoptotic functions, suggesting an important role of TGR5 in the
pathogenesis of biliary diseases. Aim of this study was to determine
the expression and localization of TGR5 in livers from PSC patients
and from Mdr2-/- mice, a PSC animal model.
Methods: TGR5 and cytokeratin7/19 (CK7, CK19) protein localization
were analysed by immunofluorescence staining and confocal laser
scanning microscopy in livers from PSC patients (n = 21), from
controls (n = 15), from Mdr2-/- and wildtype (WT) mice (n = 6 each).
TGR5 mRNA was analysed in bile ducts, in cholangiocytes and in
whole liver from Mdr2-/- and WT mice, and in livers from PSC patients
and controls by real-time PCR in relation to HPRT1, CD14, CD163 and
CK19. The concentration of serum cytokine levels in Mdr2-/- and WT
mice was determined by Luminex assay.
Results: While protein levels, as measured by fluorescence intensity,
of CK-19 were similar between Mdr2-/- and WT mice, a significant
reduction in TGR5 was found only in the bile ducts of Mdr2-/- mice.
Analysis of isolated bile ducts showed a significant decrease in TGR5
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mRNA in Mdr2-/- mice only. In addition, the immunofluorescence
analysis demonstrated a significant reduction in TGR5 protein levels
in in the bile ducts of PSC livers compared to control liver tissue, while
CK-7 staining was unaltered. Stimulation of human macrophages
with cytokines such as TNFα and IL1β significantly suppressed TGR5
mRNA levels. Moreover, the murine IL-8 homologues KC and MIP-2
were significantly increased in serum of Mdr2-/- mice compared to
WT mice and stimulation of isolated WT cholangiocytes with the IL-8
homologues significantly decreased TGR5 mRNA.
Conclusions: TGR5 is significantly downregulated in biliary epithelial cells of liver samples from Mdr2-/- mice and PSC patients. IL-8
levels are elevated in monocytes and bile of PSC patients (Liaskou
et al., Gastroenterology 2014; Zweers et al., 2016) and IL-8 homologues are higher in serum of Mdr2-/- mice as compared WT controls,
indicating that the TGR5 downregulation could be mediated by IL-8
and its murine homologues in sclerosing cholangitis. Since TGR5
exerts protective effects in cholangiocytes the downregulation of the
receptor may render cholangiocytes more susceptible to bile acid
toxicity and may also explain why feeding of a TGR5 agonist (INT-767)
failed to alleviate liver damage in Mdr2-/- mice (Baghdasaryan et al.,
2011).
SAT-399
Distinct immune and regulatory functions of IgG1+ and IgG4+
B cells in IgG4-related disease
T. Cargill1,2, E.L. Culver1,2, M. Makuch1,3, L.L. Lighaam3, W. Smit1,4,
E. Vermeulen3, R. Aalberse3,4, P. Klenerman1,2, T. Rispens3, E. Barnes1,2.
1
Nuffield Department of Medicine, University of Oxford; 2Translational
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Research and Landsteiner Laboratory, Academic Medical Centre,
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E-mail: tamsin.cargill@ndm.ox.ac.uk
Background and Aims: IgG4-related disease (IgG4-RD) is characterised by the accumulation of IgG4 antibodies, with elevated serum
IgG4 and tissue-rich IgG4+ cells forming tumour-like masses. The
factors that drive and maintain an IgG4 response remain elusive. To
investigate this, we examined the phenotype and function IgG4+
B cells in health and IgG4-RD.
Methods: B cells were isolated from the peripheral blood of 12 active
IgG4-RD patients and 22 healthy controls (HC), and sorted for IgG1+
and IgG4+ subclass. Flow cytometry was performed for memory and
activation markers, regulatory cells, complement and Fc receptors.
Cultured memory B cell and ex-vivo plasmablast IgG1+ and IgG4+
ELISpots were used to validate cell frequency. Immunohistochemical
staining of affected tissue in 12 IgG4-RD specimens for IgG1+ and
IgG4+ cells was performed.
Results: In IgG4-RD, an elevated serum IgG4 (sIgG4) was present in
80%. There was a correlation between sIgG4 and CD20+CD27+IgG4+ B
cells (r2 = 0.55) and CD19+CD27++CD38++IgG4+ plasmablasts (r2 =
0.76), suggesting elevated sIgG4 results from expanded circulating
IgG4+ B memory cells and plasmablasts. Immunohistochemical
analysis of involved tissues revealed clusters of CD20+ B cell follicles
surrounded by abundant CD19+CD138+IgG4+ plasma cell infiltrates.
Circulating B cells in IgG4-RD demonstrated increased expression of
the low-affinity IgE receptor FcεRI ( p < 0.0001), and decreased
expression of activation markers CD38 and CD24 ( p < 0.01), complement receptor (CR)2 ( p < 0.01) and inhibitory receptor FcγRIIb ( p <
0.001) compared to HC.
In IgG4+ B cells, lower expression of activation markers (CD38 p <
0.001, CD24 p < 0.05), CR2 (p < 0.01), and higher expression of FcεRI
compared to IgG1+ B cells ( p < 0.001), suggests decreased sensitivity
to complement components and increased capacity to capture
IgE molecules. In IgG4-RD, IgG4+ B cells have lower expression of
CR1 ( p < 0.01) and CD38 ( p < 0.05) compared to IgG1+ B cells,
suggesting distinct immune and regulatory functions of IgG4+ cells in
disease.
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Conclusions: Elevated sIgG4 results from expanded populations of
circulating IgG4+ B memory cells and plasmablasts in IgG4-RD. IgG1+
and IgG4+ B cells have a distinct phenotype and function, with
regards to complement activation, immune complex formation and
IgE regulation, which may explain the differential regulation of the
IgG4 antibody response in health and IgG4-RD.
SAT-400
Ablation of Notch-signaling via recombination signal binding
protein for immunoglobulin kappa j region knockout in liver
induces massive damage by impaired intra-hepatic bile duct
morphogenesis, cholestasis and necrosis
U.T. Mathada1, T. Seufferlein1, F. Oswald1, S.-F. Katz1, A. Lechel1.
1Internal Medicine I, University Hospital Ulm, Ulm, Germany
E-mail: umesh.tharehalli@uni-ulm.de
Background and Aims: Notch signaling (NS) pathway is involved in
the orchestration of biliary tree formation and maintenance of liver
homeostasis. Mammalian NS is mediated by four Notch receptors and
five notch ligands. The importance of NS in liver development has
been previously shown in mice carrying the deletion of either Notch
ligands or receptors or Notch downstream genes. Since mammalian
NS comprises of four Notch receptors it is likely that loss of any one
receptor might be compensated by other Notch receptors. The Notch
regulator recombination signal binding protein for immunoglobulin
kappa j region (Rbpj) is indispensable for activation of Notch effector
genes. Activation signals from all Notch receptors lead to activation of
Rbpj, making it a crucial component for pathway activation. In order
to understand the functional importance of NS in bile duct
morphogenesis, we delete Rbpj liver-specific.
Methods: Conditional RbpjloxP/loxP mice were crossed with mice
expressing Cre recombinase under liver-specific albumin regulatory
elements and a-fetoprotein enhancers promoter (AlfpCre). This
mouse model was chosen to mimic the genomic deletion of Rbpj to
inhibit NS in the murine liver.
Results: Expression of Cre starts after embryonic day 9.5 leading to
the deletion of Rbpj in the liver before the onset of bile duct
morphogenesis. At the age of 4 weeks, AlfpCre+ RbpjloxP/loxP (Rbpj KO)
mice had significantly lower body weight compared to control mice.
Rbpj KO mice had elevated serum levels for alanine aminotransferase,
total bilirubin, alkaline phosphatase and aspartate aminotransferase
suggesting cholestasis. Microscopically, Rbpj KO mice show extensive
liver necrosis and cholestasis, due to impaired biliogenesis.
Furthermore, Rbpj KO mice showed abnormalities in intrahepatic
bile duct development as observed by irregular cytokeratin19+ bile
duct structures and in addition mild liver fibrosis and increased
hepatocyte proliferation. We monitored Rbpj KO mice up to 9 months
and noticed reduced liver necrosis, reduced cholestasis, and reduced
proliferation while mild liver fibrosis persists.
Conclusions: Rbpj is an essential mediator of NS pathway and Rbpj
deficiency impairs bile duct morphogenesis. Whereas, at late ages
Rbpj KO mice overcome liver necrosis and cholestasis but possess
persistent mild fibrosis.
SAT-401
Melatonin levels are significantly decreased in liver tissues of
patients with Primary Biliary Cholangitis
U. Wasik1, P. Milkiewicz2,3, M. Milkiewicz1. 1Department of Medical
Biology Laboratory, Pomeranian Medical University, Szczecin; 2Liver and
Internal Medicine Unit, Department of General, Transplant and Liver
Surgery, Medical University of Warsaw, Warsaw; 3Translational
Medicine Group, Pomeranian Medical University, Szczecin, Poland
E-mail: wasikula@gmail.com
Background and Aims: Melatonin is produced in various extrapineal
sites including biliary epithelium where it decreases proliferative
capacity of cholangiocytes. Melatonin is known to modulate the main
cellular components of the innate immune response acting as an
anti-TNF-α compound. Primary biliary cholangitis (PBC) is a chronic
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cholestatic condition characterized by the presence of antimitochondrial autoantibodies (AMA), the accumulation of antigen-specific
autoreactive B and T cells followed by the cytokines secretion and
biliary epithelial cells destruction. In this study we analyzed a
potential involvement of melationin into the pathogenesis of PBC.
Methods: Blood samples were collected from 89 patients with PBC
and 89 age/gender-matched controls. Liver human specimens from
cirrhotic patients with PBC (n = 24) along with control tissues (n = 22)
were used for the analysis of proteins expression. Serum concentrations of TNFα and melatonin were assessed by ELISA. In liver tissue
TNFα, melatonin and cytokeratin19 (CK19) protein levels were
assessed by Western Blot or ELISA.
Results: Serum concentration of melatonin and TNFα was not
different in patients with PBC when compared to controls.
However, in livers from patients with PBC the protein concentration
of melatonin was significantly decreased when compared to controls
(55 pg/mL vs. 375 pg/mL respectively; p < 0.001), whereas the protein
level of TNFα was significantly elevated (2,4 vs. 0,8, PBC vs. controls;
p < 0,001). To find out if the decreased level of melatonin is related to
the reduced number of cholangiocytes in cirrhotic livers the marker
of epithelial cells CK19 was estimated. CK19 was significantly
increased in liver tissues from patients with PBC (1,3 vs 4,5, PBC vs.
controls; p < 0,001).
Conclusions: The low level of melatonin in liver tissue of PBC patients
may influence the immunobiology of cholangiocytes and contribute
to the proliferation of intrahepatic bile ducts in PBC. The altered
concentration of melatonin in PBC seems to be caused by hepatic
changes of cellular pathways, but not by the disturbance of the
secretion of melatonin by central nervous system.
SAT-402
MicroRNA expression profiling of peripheral blood B cells from
patients with distinct pathologicalstages of primary biliary
cirrhosis
X. Wang1, X. Wen1, R. Wang1, Y. Kui1, R. Wu1, Q. Jin1. 1Hepatology, First
Hospital of Jilin University, Changchun, China
E-mail: wangxiaomei2006@163.com
Background and Aims: MicroRNAs (miRNAs) can control immune
functions and regulationof B cells. The pathology of primary biliary
cirrhosis (PBC) involves autoimmune mechanisms, however, little is
known about the miRNA expression profile of peripheral B cells in
PBC. The present study explores peripheral B-cell miRNA regulation
in PBC.
Methods: Array analysis was performed on peripheral B cells
obtained from 32 PBC patients diagnosed by biopsies and four
healthy controls. We identified potential biological processes and
significant signaling pathways affected by these miRNAs.
Results: The miRNA array revealed 558 miRNAs differentially
expressed between B cells from PBC patients and controls. Three of
these miRNAs (hsa-miR-223, hsa-miR-21, and hsa-miR-3196) were
differently expressed in PBC stages I, II, and III (stage IV was not
different from stage III), and their expression was significantly
downregulated compared to controls. Bioinformatics showed that
potential target genes of these miRNAs are involved in B-cell migration,
cell differentiation, apoptosis, and signal transduction pathways
such as the transforming growth factor-β (TGF-β) signaling pathway.

Conclusions: We identified three miRNAs that were significantly
downregulated in B cells from mild to severe stages in PBC patients.
These miRNAs are involved in multiple biological processes and
signaling pathways that may be involved in PBC pathogenesis.
SAT-403
Identification of Twinfilin-1 as a key regulator of cholangiocyte
biological response to injury: evidence for a possible role of
ageing in the progression of cholangiopathies
L. Maroni1, C. Pinto1, D.M. Giordano1, S. Saccomanno1, C. Rychlicki1,
L. Trozzi1, M.C. Albertini2, F. Orlando3, E. Melum4, J. Banales5,
A. Benedetti1, G.S. Baroni1, M. Marzioni1. 1Department of
Gastroenterology and Hepatology, Università Politecnica delle Marche,
Ospedali Riuniti University Hospital, Ancona; 2Dipartimento Scienze
Biomolecolari, Università degli Studi di Urbino, Urbino; 3Servizio di
Allevamento Sperimentazione Animale, Polo Scientifico Tecnologico,
Falconara, Italy; 4Norwegian PSC Research Center, Division of Surgery,
Inflammatory Medicine and Transplantation, University Hospital,
Rikshospitalet, Oslo, Norway; 5Department of Liver and Gastrointestinal
Diseases, Biodonostia Health Research Institute, Donostia University
Hospital, Ikerbasque, CIBERehd, University of the Basque Country, San
Sebastian, Spain
E-mail: luca.maroni@live.it
Background and Aims: The ageing process affects multiple biological pathways and is associated to the development of many
diseases. Disorders of the biliary tree, such as primary biliary
cholangitis (PBC), primary sclerosing cholangitis (PSC) or cholangiocarcinoma (CCA), develop and progress differently according to the
patient age. Similarly, biliary injury after liver transplantation is
thought to be affected by donor age. It is not known yet whether the
ageing process plays any role in the pathophysiology of biliary
disorders. The aim of the study was to identify molecular pathways
associated to the ageing process and to verify their effects in
cholangiocyte biological response to injury.
Methods: Expression levels of a number of microRNAs (miRs) known
to be involved in ageing were evaluated in cholangiocytes isolated
from 2-month old (young) and 22-month old (old) mice, either
subjected or not to 3,5-diethoxycarbonyl-1,4-dihydrocollidine (DDC)treatment, a model of sclerosing cholangitis. Common intracellular
pathways and molecular targets of elevated miRs were identified by
in silico analysis. Cell proliferation was assessed by sulforhodamine B
(SRB) assay; senescence and senescence-associated secretory phenotype (SASP) markers ( p16INK4a, p21WAF1/Cip1, Il-1, Il-6, Igf-1, Pai-1) were
evaluated in vitro by qPCR.
Results: Ageing-related miR-1a, miR-30e, miR-93, miR-34a, miR146b and miR-20a were up-regulated in cholangiocytes from DDCtreated mice as compared to controls. In silico analysis identified
Twinfilin-1 (Twf1) as a common target of the up-regulated miR-1a,
miR-30e and miR-20a. Young mice subjected to DDC and olduntreated mice showed similar expression of Twf1 and related miRs in
cholangiocytes, which was markedly increased as compared to young
untreated ones. Twf1 and miRs expression was further increased in
DDC-treated old mice. By immunofluorescence, intrahepatic cholangiocytes of PSC patients were positive for Twf1 expression. Knock
down of Twf1 by siRNAs in cultured rat cholangiocytes significantly
reduced cell proliferation. In parallel, senescence and SASP markers
resulted increased in Twf1-deficient cholangiocytes upon proproliferative stimulation compared to control cells.
Conclusions: We identified Twf1 as an important mediator of both
cholangiocyte adaptation to ageing processes and response to injury.
Our data suggest that disease and ageing might share common
pathways, which may unveil novel markers of disease progression or
pathways for therapeutic intervention.
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SAT-404
Exploring the role of macrophages in primary sclerosing
cholangitis
Y.-Y. Chen1, E. Liaskou1, S. Akiror1, B.K. Chung1,2, G.J. Webb1,
M. Corrigan1, S.M. Curbishley1, D.H. Adams1, C.J. Weston1,
G.M. Hirschfield1. 1Centre for Liver Research and NIHR Biomedical
Research Unit in Liver Disease, University of Birmingham, Birmingham,
United Kingdom; 2Norwegian PSC Research Center, Department of
Transplantation Medicine, Division of Surgery, Inflammatory Medicine
and Transplantation, Oslo University Hosptial, Rikshospitalet,
Oslo, Norway
E-mail: y.chen@bham.ac.uk
Background and Aims: Primary sclerosing cholangitis (PSC) remains
poorly understood from a pathobiologic perspective. Given that the
gene encoding for the bile acid receptor TGR-5 is a risk locus for PSC
and has been associated with monocyte immune regulatory functions, we sought to understand if macrophage lineage was relevant to
PSC pathology.
Methods: Human liver tissues and blood samples were collected
from patients with PSC, primary biliary cholangitis (PBC) or other
non-cholestatic/non-autoimmune diseases. Circulating and liver
infiltrating monocytes were defined based on CD14 and CD16
surface expression. Intrahepatic macrophages were defined as
CD68+ cells and co-expression of CD163 and CD206 was indicative
of anti-inflammatory phenotype. Frequencies of circulating and liver
infiltrating monocytes and macrophages as well as the expression of
TGR-5 were studied by flow cytometry. Mann Whitney U test was
used for statistical analysis.
Results: In the end-stage liver, the frequencies of intermediate
monocytes (CD14+CD16+) were numerically higher in PSC when
compared to PBC and other non-cholestatic/non-autoimmune
disease controls, whilst the frequencies of classical monocytes
(CD14++CD16−) in PSC were numerically lower than other diseased
livers. Significantly ( p = 0.02) more anti-inflammatory macrophages
(CD68+CD163+CD206+) were present in livers of patients with PSC
(55.69 ± 8.73%; n = 4) than PBC (18.01 ± 4.97%; n = 3). Peripherally
frequencies of monocyte subsets were similar between PSC (n = 11)
and PBC (n = 41) patients (PSC vs. PBC: Classical, 87.96 ± 1.38% vs.
88.8 ± 1.01%; Intermediate, 6.48 ± 0.75% vs. 6.24 ± 0.53%; Non-classical (CD14+CD16++), 4.18 ± 1.1% vs. 4.55 ± 0.57%), however there was
increased expression of TGR-5 on circulating monocytes in patients
with PSC compared to PBC (PSC (n = 4) vs. PBC (n = 12): Classical,
3.66 ± 0.84% vs. 0.86 ± 0.31%, p = 0.01; intermediate: 3.76 ± 0.59%
vs. 1.48 ± 0.44%, p = 0.02; non-classical: 2.98 ± 0.82% vs. 1.04 ± 0.29%,
p = 0.02). A similar but not significant pattern was observed for liverderived monocyte populations with higher levels in PSC vs. PBC.
Conclusions: We demonstrate a greater frequency of hepatic antiinflammatory macrophages in PSC, alongside increased expression of
the bile acid receptor, TGR-5, in blood and liver-derived monocyte
subsets. TGR-5 is known to inhibit production of pro-inflammatory
cytokines in macrophages and our data suggest that further
mechanistic studies of the role of TGR5 in PSC are warranted.
SAT-405
Dysregulated bile salt homeostasis in patients with chronic
intestinal failure on home parenteral nutrition
K.V. Koelfat1, A. Huijbers2, F.G. Schaap1, M. Lenicek3, G.J. Wanten2,
S.W.O. Damink1,4. 1Surgery, Maastricht University Medical Center and
NUTRIM School of Nutrition and Translational Research in Metabolism,
Maastricht University, Maastricht; 2Gastroenterology & Hepatology,
Radboud University Medical Center, Nijmegen, The Netherlands;
3
Medical Biochemistry and Laboratory Diagnostics, 1st Faculty of
Medicine, Charles University in Prague, Prague, Czech Republic;
4
Institute for Liver and Digestive Health, University College London,
London, United Kingdom
E-mail: k.koelfat@maastrichtuniversity.nl
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Background and Aims: Patients with chronic intestinal failure (CIF)
are dependent on home parenteral nutrition (HPN). HPN is associated
with hepatobiliary complications including steatosis, cholestasis and
fibrosis, collectively known as IF-assocated liver disease (IFALD).
Dysregulation of the ileal bile salt receptor FXR/FGF19 axis that
controls hepatic bile salt synthesis is implicated in the etiology of
pediatric IFALD. The objective of this study was to explore this
regulatory axis in adult CIF patients.
Methods: Plasma levels of total bile salts (TBS), C4 (a marker of bile
salt synthesis), and FGF19 were determined in samples of 77 adult
patients with CIF on HPN. Comparisons were made between groups
of patients with and without terminal ileum using the MannWhitney U test. Correlations were evaluated by Spearman (ρ)
correlation coefficient. Multiple linear regression was performed to
identify predictors for FGF19 and C4 levels. Data are expressed as
median [IQR].
Results: The main reason for HPN in the terminal ileum resection
group (n = 36; 69% female, median age 60 yrs) was short bowel
syndrome (78%). Intestinal dysmotility was the main reason (68%) for
HPN in the group without terminal ileum resection (n = 41, 73%
female, median age 54 yrs). ALP levels were higher in the group
without the terminal ileum (127 [103–163] vs. 98 [71–120] IU/L, P <
0.001). Bilirubin levels were normal but slightly higher in the
resection group (8 [6–14] vs. 6 [5–9] μmol/L, P < 0.036). ALT, AST and
γGT levels were comparable in both groups. Plasma FGF19 was lower
in patients without ileum than in those with intact ileum (14 [8–33]
vs. 148 [88–400] pg/mL, P < 0.0001). Conversely, C4 was higher in the
resection group compared with the non-resection group (171 [107–
302] vs. 11.4 [5.0–27.1] ng/mL, P < 0.0001], indicating loss of FGF19mediated repression of bile salt synthesis. C4 and FGF19 levels were
negatively correlated (ρ = −0.80, P < 0.0001). Plasma TBS was comparable in both groups (non-resection: 4.3 [3.0–8.1] µmol/L and
resection group: 4.4 [2.8–8.3] µmol/L, P = 0.80). Frequency of HPN use
(days/week) predicted lower levels of FGF19 (P = 0.04) and higher
levels of C4 (P = 0.047) in CIF patients with terminal ileum resection.
Conclusions: This study indicates that disruption of the enterohepatic circulation in CIF patients without the ileum on HPN, results
in dysregulated bile salt synthesis, that potentially promotes liver
injury. Restoring control of bile salt synthesis could be a therapeutical
option in these patients.

Cirrhosis and its complications: Clinical aspects
SAT-001
Human umbilical cord mesenchymal stem cell treatment
improves survival rate in patients with decompensated liver
cirrhosis
M. Shi1, Y. Li1, R. Xu1, F. Meng2, F.-S. Wang1. 1Beijing 302 Hospital,
Beijing; 2Beijing 302 Hospital, Beijingl, China
E-mail: shiming302@sina.com
Background and Aims: Autologous bone marrow derived mesenchymal stem cells (BM-MSC) have been reported to improve liver
function in patients with liver cirrhosis or liver failure. This
retrospective study aimed to investigate whether human umbilical
cord mesenchymal stem cells (UC-MSC) infusion could improve the
survival rate for the patients with the decompensated liver cirrhosis
associated with hepatitis B virus (HBV) infection.
Methods: 110 patients with HBV-related decompensated liver
cirrhosis received conventional medical treatment combining with
three times UC-MSC infusions at a dose of 0.5–1.0 × 106/kg body
weight at 4-week interval. Other 120 patients with HBV-related
decompensated liver cirrhosis received conventional medical treatment as controls. All participants were followed up for 80 months
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since infusions of UC-MSC. The survival status, liver function and
adverse events were evaluated during the follow-up period to
investigate whether human umbilical cord mesenchymal stem cells
(UC-MSC) infusion could improve the survival rate for the patients
with the decompensated liver cirrhosis associated with hepatitis B
virus (HBV) infection.
Results: No complications and side-effects were found in the UC-MSC
treated patients. The survival rate in the UC-MSC treated group was
obvious higher than that in control group during the 80-month
follow-up period (P < 0.05). In addition, the UC-MSC infusions
significantly increased of albumin and prothrombin activity at 24week after three times UC-MSC treatments as compared with control.
The HCC developed rates in UC-MSC patients showed no significant
deviations as compared with control group throughout the 80-month
follow-up virus (HBV) infection.
Conclusions: UC-MSC treatment is not only safe, but also can
increase the survival rate for the patients with decompensated liver
cirrhosis, and may serve as a novel therapeutic approach for this
disease.
SAT-002
Cirrhosis and acute on chronic liver failure: is ammonia a
predictor of hepatic encephalopathy and mortality?
M. Sheikh1, N. Arias1, K. Thomsen2, R. Gallego-Durán3, B. Agarwal4,
R. Jalan1. 1Institute of Liver and Digestive Health, UCL Medical School,
London, United Kingdom; 2Department of Clinical Medicine, Aarhus
University Hospital, Aarhus, Denmark; 3UCM Digestive Diseases and
CIBEREHD, Virgen Macarena-Virgen del Rocío University Hospitals,
Sevilla, Spain; 4Intensive Care Unit, Royal Free Hospital, London,
United Kingdom
E-mail: mfaisal1@doctors.org.uk
Background and Aims: ACLF (Acute on Chronic Liver failure) is
characterized by acute decompensation, systemic inflammation
and multi-organ failure. The role of ammonia in the development
of HE (Hepatic Encephalopathy) in acute liver failure is well
established, less is known about its relationship with ACLF and the
progression of HE. HE in cirrhosis and ACLF results in increased
mortality, however the utility of plasma ammonia in predicting
severity of HE or mortality remains unclear. This study aims to define:
(i) the relationship between ammonia as potential predictor of
survival and (ii) its role in the severity of HE in cirrhotic and ACLF
patients.
Methods: 248 patients with cirrhosis with and without ACLF were
studied; grade 0, no ACLF (n = 106), ACLF grade 1 (n = 39), ACLF
grade 2 (n = 56) and ACLF grade 3 (n = 47). Plasma ammonia levels
and severity of HE (classified by West Haven Criteria; grade 0/1 as
minimum [n = 124], grade 2 as moderate [n = 91] and grade 3/4 as
severe [n = 33]) were measured. Patient survival was determined as a
composite of in-patient or 28 day mortality.
Results: Ammonia levels correlated with a higher grade of ACLF with
significant differences between grade 2 (86 ± 6) and 3 (94 ± 6) versus
no ACLF (60 ± 2); p < 0.05). Ammonia levels also correlated with
severity of HE. Significant differences were found in ammonia
between severe HE (grade 3/4; 93 ± 7) and the others (moderate
and minimal) ( p < 0.05), and between moderate (78 ± 4) and minimal
(66 ± 3) HE (p < 0.05).
Ammonia levels correlated with mortality, with higher levels in those
who died [n = 73] compared to survivors [n = 175] (78 vs. 62) P <
0.001). High ammonia levels in cirrhotic patients with or without
ACLF predicted mortality (AUROC: 0.69, P < 0.0001). Kaplan-Meier
analysis showed significant differences in survival based on ammonia
level (<50, 51–100, >100) (P < 0.001) (Figure 1). Within ACLF grades,
ammonia correlated with differences between survivors (58 ± 1) and
non-survivors (116 ± 42) in grade 0 ACLF ( p = 0.007). However, no
significant differences were found in ammonia levels in between
survivors and non-survivors in grade 1 (66 ± 6 vs. 74 ± 5), grade 2 (85
± 8 vs. 88 ± 12) or grade 3 ACLF (99 ± 13 vs. 94 ± 7).

Conclusions: Our data support the important role of hyperammonemia in the pathogenesis of HE in no ACLF and ACLF patients. This
study shows that ammonia levels correlate with grade of ACLF and are
predictive of poor prognosis in patients with and without ACLF.
However ammonia appears to offer no additional discriminant utility
in the predictive survival of ACLF patients over and above the ACLF
grading criteria.
SAT-003
Impact of Cytomegalovirus infection on the outcome of patients
with cirrhosis: a preliminary study
M. Faivre1, V. Cottet2, J.-B. Bour3, C. Richou1, S. Valmary-Degano4,
G. Thiéfin5, L. Andreoletti6, J.-J. Raabe7, H. Barraud8, E. Schvoerer9,
B. Malvé9, F. Habersetzer10, S. Fafi-Kremer11, C. Binquet2, J.-L. Jouve12,
J.-P. Bronowicki8, M. Doffoel10, P. Hillon12, G. Herbein13, E. Monnet14,
V. Di Martino1. 1Hepatology, University Hospital, Besançon; 2Centre
d’investigation clinique; 3Virology, University Hospital, Dijon;
4
Anatomopathologie, University Hospital, Besançon; 5HepatoGastroenterology; 6Virology, University Hospital, Reims;
7
Hepato-Gastroenterology, Centre Hospitalier Régional, Metz;
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Hepato-Gastroenterology; 9Virology, University Hospital, Nancy;
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Hepato-Gastroenterology; 11Virology, University Hospital, Strasbourg;
12
Hepato-Gastroenterology, University Hospital, Dijon; 13Virology;
14
Centre d’investigation clinique, University Hospital, Besançon, France
E-mail: faivre.mg@gmail.com
Background and Aims: In cirrhotic patients, the determinants of
Hepatocellular carcinoma (HCC) and liver-related death are imperfectly known. Cytomegalovirus (CMV) infection, by its pro-oncogenic
and pro-inflammatory properties, may favor both the development of
HCC and deleterious systemic inflammation. The aims of this study
were to evaluate whether CMV infection is associated with HCC and
liver-related mortality in cirrhotic patients.
Methods: Among the 1,178 patients included between June 2008
and December 2012 in the french multicenter case-control CiRCE
study, designed to identify HCC risk factors in cirrhotic patients, 432
patients had a known CMV status at baseline from medical records or
harvested serum samples. 159 cases had a newly diagnosed HCC and
273 controls were HCC-free. Multivariable analysis were performed
to assess factors associated with HCCs at baseline, with subsequent
HCCs during follow-up in controls, as well as factors associated with
overall- and liver-related mortality in the whole study population.
Results: During a median follow-up of 31 months, 25 HCCs occurred
in controls, and 209 deaths were recorded (163 were liver-related).
Among the 247 CMV-seropositive patients (57.2%), 84 HCC at
baseline, 19 HCC during follow-up, and 129 liver-related deaths
were recorded. CMV-seropositivity was not associated with more
frequent HCC at baseline (52.8% vs. 59.7%, NS), or during follow-up in
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controls (HR = 1.32; 95% CI:0.58–2.98, NS). However, in patients with
HCC, the proportion of infiltrative, multinodular and/or metastatic
tumors at diagnosis was significantly higher in CMV-seropositive
than in CMV-seronegative patients (74% vs. 57%; p = 0.029). CMVseropositivity was associated with an increase of overall (HR = 1.45;
95% CI:1.08–1.94; p = 0.013) and liver-related (HR = 1.57; 95% CI:1.12–
2.19; p = 0.008) mortality in multivariate Cox models including age,
male gender, MELD, HCC at baseline and diabetes.
Conclusions: Cirrhotic patients with CMV infection are at higher risk
of liver-related death, due to more aggressive HCCs and more severe
cirhosis complications, possibly favored by a sustained systemic
inflammation. These preliminary results remain to be confirmed and
may justify further trials evaluating anti-CMV preemptive therapies
in cirrhotic patients.
SAT-004
Prolonged intensive care support of patients with acute on
chronic liver failure and CLIF-C ACLF score greater than 70 may be
futile
N. Zakeri1, K.L. Thomsen1,2, B. Agarwal3, R. Jalan1, R.P. Mookerjee1.
1Institute for Liver and Digestive Health, University College London and
Royal Free Hospital, London, United Kingdom; 2Department of
Hepatology and Gastroenterology, Aarhus University Hospital, Aarhus,
Denmark; 3Department of Intensive Care Medicine, Royal Free Hospital,
London, United Kingdom
E-mail: nzakeri@doctors.org.uk
Background and Aims: ACLF (Acute on chronic liver failure) is a
syndrome characterised by high short-term mortality, especially
with ≥3 organ failures (ACLF grade 3). The CLIF-C ACLF score was
developed to stratify mortality risk but data on thresholds to triage
therapy in ACLF 3 is limited. We evaluated short-term outcomes for
ACLF 3, compared the predictive value of the CLIF-C ACLF score
against other prognostic scores and determined if there is a potential
threshold suggesting futility.
Methods: Data analysed from 2005 to 2012 in a single tertiary centre
from 278 ACLF patients, based on ACLF grade on day of intensive care
unit (ICU) admission. Data was collected on demographic and
biological variables, precipitants for cirrhosis decompensation,
presence of infection and number of organ failures and used to
calculate MELD-Na, Child-Pugh, CLIF-organ failure (CLIF-OF), and
CLIF-C ACLF scores. Survival data included 28 day and 3 month
transplant-free survival.
Results: 210 patients had ACLF Grade 1 and 2; of these 10 were
transplanted; 32% died within 28 days, and 41% by 3 months. The
remaining 68 patients (mean age 52 years; range 25 to 77) met ACLF 3
criteria upon ICU admission and none were transplanted. The
predominant aetiology was alcohol (54%) and bacterial infection
the precipitating event in 50% of cases. 28-day mortality was 72% (n =
49), 45% with ≥ 4 organ failures. 3-month survival was 13% (n = 9).
28-day mortality was not associated with age, bilirubin, INR,
leukocyte count or creatinine but was significantly associated with
the number of organ failures ( p = 0.008), the CLIF-OF score ( p =
0.001) and CLIF-C ACLF score ( p = 0.0001). 3-month survival was
significantly associated with CLIF-OF score (p = 0.005) and CLIF-C
ACLF score ( p = 0.002).
In ACLF 3, CLIF-C ACLF score was a good predictor of 28-day mortality
with AUROC 0.80 (CI 0.69–0.91) compared with MELD-Na (AUROC
0.66; CI 0.51–0.81). A CLIF-C ACLF score <70 (n = 53) had a 28-day
mortality of 64% compared to 100% ( p = 0.006) for patients with a
score ≥70 (n = 15; see Kaplan-Meier figure). The positive predictive
value for a score of ≥70 was 100% (CI 78–100%).
Conclusions: Patients with ACLF 3 have very high short-term
mortality. Our data suggests CLIF-C ACLF score at ICU admission
provides a robust predictor of 28-day and 3-month mortality in this
group, whilst bilirubin does not help prognosticate. A CLIF-C ACLF
score ≥70 provides a potential threshold to set limits when treatment
appears futile without liver transplantation.
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SAT-005
Transjugular intrahepatic portosystemic shunt before planned
abdominal surgery in cirrhotic patients
N. Tabchouri1, L. Barbier1, B. Menahem2, J.-M. Perarneau3, F. Muscari4,
J. Dumortier5, L. D’Alteroche3, J. Lubrano2, A. Alves2, C. Bureau6,
E. Salamé1. 1Digestive Surgery and Liver Transplantation, CHU
Trousseau, Tours; 2Digestive Surgery, CHU Caen, Caen;
3
Hepatogastroenterology, CHU Trousseau, Tours; 4Digestive Surgery,
CHU Rangeuil, Toulouse; 5Digestive Surgery, Hôpital Edouard Herriot,
Lyon; 6Hepatogastroenterology, CHU Purpan, Toulouse, France
E-mail: nicolastabchouri@gmail.com
Background and Aims: Abdominal surgery is associated with high
morbidity and mortality in cirrhotic patients. Preoperative TIPS has
been suggested as a means to reduce portal hypertension and
postoperative complications. The main objective was to compare
cirrhotic patients with preoperative TIPS placement and cirrhotic
patients without TIPS, in terms of morbidity and mortality following
planned extrahepatic abdominal surgery.
Methods: Patients were retrospectively included from 2005 to
2016 in four French university hospital centers. Patients who
underwent preoperative TIPS (n = 66) were compared to control
patients (no TIPS = 68) using propensity score analysis. The following
measured baseline covariates were included in an inverse probability
of treatment weighting analysis: type of surgery, Child-Pugh score,
MELD score and presence of ascites at first assessment. Study
endpoints were 90-day postoperative mortality and severe complications (Clavien-Dindo > 2), intraoperative and postoperative transfusion requirement, intensive care unit requirement and total inhospital stay.
Results: In TIPS group, 10 patients (15%) did not undergo planned
surgery after receiving TIPS procedure. TIPS patients presented with
less postoperative ascites (22% vs. 38%, p < 0.001) but required more
intraoperative and postoperative transfusions (32% vs. 13%, p = 0.007).
TIPS patients who underwent colorectal surgery required more
intraoperative transfusions (28% vs. 3%, p < 0.001). In colorectal
surgery, TIPS was non significantly associated with fewer severe
postoperative complications (13% vs. 29%, p = 0.052) and reduced 90day postoperative mortality (4% vs. 11%, p = 0.063).
Conclusions: TIPS placement before planned abdominal surgery in
cirrhotic patients reduces postoperative ascites but leads to more
intraoperative and postoperative transfusions. Our results suggest
that preoperative TIPS placement might reduce severe postoperative
complications and improve postoperative mortality in colorectal
surgery.
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SAT-006
Farnesoid-X Receptor single nucleotide polymorphism rs35724 is
potentially associated with patients’ outcome in decompensated
liver cirrhosis
N.F. Mueller1, J. Fischer1, S. Krohn1, A. Böhlig1, T. Herta1,
C. Domeratius1, A. Herber1, T. Berg1, C. Engelmann1. 1Hepatology,
Universitaetsklinikum Leipzig, Leipzig, Germany
E-mail: niklas.mueller@medizin.uni-leipzig.de
Background and Aims: The farnesoid-X-receptor (FXR) is a nuclear
receptor regulating bile salt synthesis and bile transport. Activation of
FXR impacts a number of genes that are involved in the stability of the
intestinal barrier function. Several single nucleotide polymorphisms
(SNPs) of FXR have been described to influence intestinal bacterial
overgrowth and inflammation in inflammatory bowel disease, a
pathomechanism that triggers intestinal bacterial translocation and
subsequent worsening of liver function in cirrhosis. We therefore
investigated if FXR SNPs correlate with clinical endpoints in patients
with liver cirrhosis.
Methods: Between 03/2011 and 04/2015 blood samples of 341
patients with decompensated liver cirrhosis and ascites were
collected and analysed retrospectively. The FXR SNPs rs3863377
(G > A), rs35724 (G > C), rs10860603 (G > A) and rs7138843 (A > T)
were detected by polymerase chain reaction (PCR) and melting curve
analysis. Results were correlated with liver function and ascitic
bacterial DNA (bactDNA). A leukocyte count of >500/mm3 in ascitic
fluid was defined as spontaneous bacterial peritonitis (SBP). bactDNA
was detected by using 16S rRNA gene based PCR. Data for survival
analyses were censored at day 180.
Results: Only heterozygous mutations were found in SNPs rs3863377
and rs7138843 (rs3863377: GG 96.8%, GA 3.2%; rs7138843: AA 95.6%,
AT 4.4%). SNPs rs35724 and rs10860603 showed an higher allele
frequency (rs35724: GG 41.3%, GC 41.6%, CC 17%; rs10860603 GG
75.4%, GA 23.2% AA 1.5%). Variants of SNP rs35724 were associated
with a significantly better liver function (GG vs. GC/CC; 18.0% vs. 15.1%
p = 0.016). These patients also showed a significant improved
transplant free survival after 180 days (GG vs. GC/CC 44.3% vs.
65.7%; HR 0.54 (0.324–0.901) p = 0.018). Remaining SNPs did not
correlate with liver and renal function tests and inflammatory
parameters. The frequency of bactDNA detection, bactDNA quantification in ascites and the rate of SBP was not influenced by FXR genetic
variants.
Conclusions: The SNP rs35724 is a potentially protective FXR genetic
variant that improves liver function and prevents fatal outcome.
Although we could not show an association between SNPs and
bactDNA in ascites, we cannot exclude that influences on intestinal
bacterial translocation may cause the survival benefit and should be
addressed in further studies. Considering the low allele frequency for
rs3863377 and rs7138843 a larger samples size is warranted to
evaluate its correlation with clinical data.
SAT-007
The long-term impact of sustained virologic response (SVR) on
patient-reported outcomes (PROS) in cirrhotics with
Hepatitis C (HCV) infection
Z.M. Younossi1,2, M. Stepanova3, A.J. Muir4, M. Buti5,
K. Rajender Reddy6, S. Flamm7, I. Younossi3, S. Hunt3. 1Center for Liver
Diseases, Department of Medicine, Inova Fairfax Hospital; 2Betty and
Guy Beatty Center for Integrated Research, Inova Health System, Falls
Church; 3Center for Outcomes Research in Liver Disease, Washington,
DC; 4Duke University School of Medicine and Duke Clinical Research
Institute, Durham, United States; 5Liver Unit, Internal Medicine
Department, Vall d’Hebron Hospital, Barcelona, Spain; 6Liver
Transplantation, Viral Hepatitis Center, University of Pennsylvania,
Philadelphia; 7Division of Hepatology, Northwestern University Feinberg
School of Medicine, Chicago, United States
E-mail: zobair.younossi@inova.org

Background and Aims: HCV causes a systemic disease with a
substantial burden on clinical, economic, and patient-reported
outcomes. After achieving SVR, improvement of all outcomes,
including PROs, has been documented. However, long-term sustainability of improvements in PROs in patients with SVR is not known.
Our aim was to prospectively assess PROs of patients with HCVrelated cirrhosis who had achieved SVR.
Methods: Patients with HCV-related cirrhosis were enrolled in a 5year registry after achieving SVR with an interferon-free regimen
(study GS-US-337-1431). PROs were assessed using SF-36, CLDQ-HCV
and WPAI:SHP at the time of enrollment to the registry (baseline) and
every 24 weeks.
Results: 955 patients reported their PROs (age 59.3 ± 7.3 years, 86%
white, 66% male, BMI 29.9 ± 7.4, MELD score 8.2 ± 2.7). Of the study
cohort, 862 (90.3%) patients were considered compensated at baseline,
and 93 (9.7%) were decompensated cirrhotics (CPT class B or C).
Baseline scores showed lower physical health scores in comparison to
general population norms but similar mental health scores. Later in the
follow-up, PRO scores improved in the Worry domain of CLDQ-HCV
(+2.1 points on a 0–100 scale by follow-up week 24, +1.9 by follow-up
week 48; both p < 0.005). There were no delines in any PRO domain
scores. Furthermore, starting at week 48, PRO scores of the cirrhotic
patients were similar or higher in comparison to the general
population norms (Figure). After separating compensated from
decompensated cirrhotics, baseline PROs were significantly lower in
the decompensated group (all p < 0.01), but the changes in PRO scores
recorded during follow-up were similar (all p > 0.02). By week 48,
both mental health and physical health scores for compensated
cirrhotics with SVR were similar or higher than population norms.
Although the mental health scores of decompensated cirrhotics with
SVR were also similar to population norms, these patients continued
to have significant impairment in their physical health domain.

Conclusions: HCV cirrhosis is associated with PRO impairment
which worsens with disease severity. After achieving SVR, gains in
PROs are sustainable and continue to improve, especially in mental
health domains. In fact, by week 48, PROs of compensated HCV
cirrhotics with SVR reaches or exceeds population norms. Although
there is substantial improvement of mental health domain in
decompensated cirrhotics with SVR, there is residual impairment in
physical health. Further data will be available with longer follow ups.
SAT-008
Rifaximin for the prevention and treatment of hepatic
encephalopathy: a systematic review with meta-analyses of
randomised controlled trials
N. Kimer1, L.L. Gluud1, R.W. Morris2, M.Y. Morgan3. 1Gastro Unit,
Medical Division, Copenhagen University Hospital Hvidovre, Hvidovre,
Denmark; 2School of Social & Community Medicine, University of Bristol,
Bristol; 3UCL Institute for Liver & Digestive Health, Division of Medicine,
Royal Free Campus, University College London, London, United Kingdom
E-mail: nina.kimer@regionh.dk
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Background and Aims: The main licensed indication for rifaximin is
the prevention of recurrent hepatic encephalopathy (HE) after an
index event although many early trials showed it was an efficacious
treatment for both acute and chronic HE. The aim of this study was to
assess the efficacy and safety of rifaximin in patients with cirrhosis by
undertaking meta-analyses of RCTs comparing rifaximin vs. placebo/
no intervention or vs. non-absorbable disaccharides (NADs).
Methods: Electronic and manual searches of the literature were
undertaken; further information was obtained from trialists and
pharmaceutical companies. Meta-analyses were conducted and
results presented as relative risks (RR) and 95% confidence intervals
(CI). Sources of heterogeneity and the influence of random and
systematic errors were evaluated in subgroup and trial sequential
analyses.
Results: A total of 21 RCTs involving 2258 patients were included.
Individual patient data were obtained from five trials and unpublished information from 10 trials. Rifaximin showed a beneficial effect
on mortality compared with placebo/no intervention when including
all 11 RCTs (RR 0.58, 0.44 to 0.77; participants = 1129). Subgroup
analyses showed that rifaximin reduced mortality in overt HE (0.50,
0.36 to 0.71), but not in minimal HE (0.50, 0.20 to 1.22), or in the
prevention trials (1.01, 0.54 to 1.88) or when excluding the five RCTs
in which NADs were used as co-intervention (0.74, 0.31 to 1.77)
(Figure 1). Additional analyses showed a beneficial effect of rifaximin
on overt HE (0.62, 0.41 to 0.93) and minimal HE (0.43, 0.30 to 0.62),
but not in the prevention of HE (0.80, 0.45 to 1.42) or in an analysis
that excluded RCTs in which NADs were used as co-invention (0.64,
0.39 to 1.04). Rifaximin reduced the risk of serious adverse events
(SAE) (0.65, 0.51 to 0.84) and had a potential beneficial effect on
Quality of Life (MD −2.05, −2.78 to −1.32). In meta-analyses of six
RCTs comparing rifaximin vs. NADs, it had no effect on mortality
(0.86, 0.42 to 1.77; participants = 447); it had a beneficial effect on
overt HE (0.64, 0.43 to 0.93), but not minimal HE (0.85, 0.47 to 1.53) or
in the prevention trials (0.89, 0.51 to 1.57); it did not reduce the risk of
SAEs (RR 0.89, 0.56 to 1.42).

Conclusions: There is moderate to low quality evidence that
rifaximin combined with NADs is a safe and effective intervention
for patients with cirrhosis and overt or minimal HE and for the
prevention of recurrent HE after an index event.
SAT-009
New classification of gastric varices: a twenty-year experience
N. Verma1, S. Kumari1, P. Kumar1, A. De1, V. Singh1. 1Hepatology, Post
Graduate Institute of Medical Education and Research, Chandigarh, India
E-mail: nipun29j@gmail.com
Background and Aims: Gastric varices frequently occur in patients
with portal hypertension. Most commonly these varices are classified
S562

as per Sarin’s classification. However, all gastric varices do not fit into
this classification. Therefore, we devised a new classification of
gastric varices.
Methods: The endoscopic and other clinical records of all patients
with portal hypertension who had gastric varices on esophagogastroduodenoscopy at the Department of Hepatology from July, 1996 to
June, 2016 done by senior author (VS) at our Institute were reviewed,
retrospectively. Gastric varices were divided into gastroesophageal
varices (GOV 1 and GOV 2) and isolated gastric varices (IGV 1 and IGV
2) as per the Sarin’s classification. Those gastroesophageal varices not
fitting into this classification were called GOV 3.
Results: Out of 3476 patients with portal hypertension with varices
over a period of 20 years, 400 (11.5%) patients were found to have
gastric varices. There were 182 (45.5%) patients with GOV 1, 166
(41.5%) with GOV 2, 17 (4.25%) with IGV 1 and 5 (1.25%) with
IGV 2. Twelve patients had GOV 1 as well as GOV 2. Forty two (10.5%)
patients could not be classified in the existing classification and were
called GOV 3.
Conclusions: GOV 3 is a frequent occurrence in patients with gastric
varices and the present classification given by Sarin et al., should be
modified to include patients with co- existence of esophageal varices
with varices in body, pylorus, antrum of stomach or duodenum.
SAT-010
Grading oesophageal varices in clinical practice: an inter-rater
reliability study using high resolution endoscopy recordings
W. Fateen1, S.S. Sami1, K. Ragunath1, E.A. Wilkes1, M. James1,
J. Ortiz-Fernández-Sordo1, J.R. White1, A. Khanna1, M. Coletta2,
S. Samuel1, G.P. Aithal1, I.N. Guha1. 1NIHR Nottingham Digestive
Diseases Biomedical Research Unit, Nottingham University Hospitals
NHS Trust and University of Nottingham, Nottingham, United Kingdom;
2
Department of Pathophysiology and Transplantation, Gastroenterology
and Endoscopy Un V it, Fondazione IRCCS Ca” Granda Ospedale
Maggiore Policlinico, Università degli Studi di Milano, Milan, Italy
E-mail: waleed.fateen@nottingham.ac.uk
Background and Aims: Variceal size is a major predictor of the risk of
bleeding in patients with liver cirrhosis. Guidelines from the
American Association for the Study of the Liver (AASLD) recommend
the use of a simplified system (small vs large) for grading of
oesophageal varices (OV), but data on the reliability of this system
compared to the conventional 3-grade classification remains lacking.
We aimed to assess inter-rater reliability of these two widely used
grading systems for OV.
Methods: High-resolution endoscopy recordings of 108 patients (n =
8 training cohort and n = 100 evaluation cohort) with chronic liver
disease were prospectively collected using standardized criteria. Nine
Gastroenterologists of variable experience performed independent
evaluations of the videos in a random order. The cases were scored
according to the presence or absence of OV. If OV were present they
were scored using a 2-grade system (small and large) as well as a 3grade system (small, medium and large). Overall agreement was
analysed using intraclass correlation coefficient or kappa statistic as
required.
Results: Agreement on the presence or absence of varices was
good (k = 0.6, p < 0.001). Agreement between observers using the
2-grade (0.74, 95% Confidence interval (CI) 0.68–0.80) was very
similar to that using the 3-grade scoring system (0.76, 95% CI 0.70–
0.81). The agreement between experts (2-grade: k = 0.78, 95% CI
0.71–0.84 and 3-grade: k = 0.79, 95% CI 0.72–0.84) was slightly higher
than that between trainees (2-grade: k = 0.7, 95% CI 0.61–0.77 and 3grade: k = 0.72, 95% CI 0.637–0.792). The agreement between
observers and the reference endoscopist was slightly higher for the
2-grade system (k = 0.55, p < 0.001) in comparison to the 3-grade
system (k = 0.47, p < 0.001).
Conclusions: Observers had a good to substantial level of agreement
using 2 different scoring systems of OV. We conclude that the simpler
2-grade system recommended by AASLD appears to be equivalent to
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the 3-grade system in terms of inter-observer agreement. This is the
first study to support its use in clinical practice.
SAT-011
Terlipressin is superior to Noradrenaline in the management of
acute kidney injury (AKI) in patients with ACLF
V. Arora1, R. Maiwall1, A. Choudhury1, P. Jain2, G. Kumar2, S.K. Sarin1.
1
Hepatology; 2Statistics, Institute of Liver and Biliary Sciences,
New Delhi, India
E-mail: VINOD_UCMS@YAHOO.COM
Background and Aims: Hepatorenal syndrome (HRS) carries a high
short-term mortality in patients with cirrhosis and ACLF. We have
reported a low response to terlipressin in ACLF patients with HRS
(Jindal et al., Liv Int 2015). Currently, there are no studies comparing
the efficacy of terlipressin(TR) with noradrenaline(NA) in patients
with ACLF and HRS, specifically using the revised definitions.
Methods: In an open-label randomized controlled trial (GOV:
NCT02573727), consecutive patients with ACLF diagnosed with
AKI-HRS as per revised international classification of ascites-AKI
(ICA-AKI) criteria were randomised to Terlipressin (as continous
infusion) plus albumin (1 g/Kg/day for 2 days followed by 25–50
grams/day) (n = 45) versus noradrenaline (0.5–3 mg/hr to achieve
target MAP) plus albumin (n = 45). Progression and regression were
defined as per ICA-AKI criteria.
Results: Baseline characteristics were comparable in both groups.
Baseline serum creatinine (S.Cr) (2.01 ± 1.14 vs 2.13 ± 1.40, p = 0.63),
AKI stage (2;3) (53% vs 48%, p = 0.67; 47% vs 52%, p = 0.84), peak S.Cr.
(2.86 ± 1.36 vs 3.07 ± 1.26, p = 0.47) were comparable in both groups.
Sepsis-related HRS was also not significantly different between the
two groups (47.8% vs 52%, p = 0.68). A significantly better and early
response was achieved in terlipressin group as compared to NA at Day
4 (26.1% vs 11.1%, p = 0.05) and Day 7 (46.6% vs 24.4%, p = 0.04). Overall
reversal of HRS was also better with terlipressin as compared to NA
(48.9% vs 24.4%, p = 0.02) with a lower requirement of renal
replacement therapy (43% vs 56%, p = 0.055) and also improved 28day mortality (51.1% vs 75%, p = 0.02). On multivariate analysis, sepsis
[OR: 3.76, 95 CI (1.36–10.38, p = 0.01], use of terlipressin or NA [OR:
3.23 95 CI(1.18–8.85), p = 0.02], MELD [OR: 1.15, 95 CI (1.04–1.27), p =
0.005] were predictors of response. Recurrence of AKI-HRS after
discontinuation of therapy was not different between groups (13.6%
vs 27.3%; p = .062). Adverse effects limiting use of drugs were higher
[6/45, 13.33%] with terlipressin than noradrenaline [1/45, 2.2%, p =
0.11] in noradrenaline group. Using multivariate analysis, presence
of HE (HR 8.26,95 CI = 1.28–53.33, p = 0.026), deranged INR (8.40,
95 CI = 1.52–46.39, p = 0.015) were strong predictors of mortality.
Conclusions: ACLF-AKI carries a high mortality rate. Terlipressin
infusion provided higher response rate and improved survival as
compared to noradrenaline infusion in these patients.
SAT-012
Non-invasive tools to ruling out large varices: RESIST-HCV vs.
Baveno VI criteria in a large cohort of patients with HCV cirrhosis
V. Calvaruso1, I. Cacciola1, A. Licata1, S. Madonia1, R. Benigno1,
F. Bronte1, S. Petta1, G. Malizia1, G. Bertino1, M. Di Stefano1, R. Volpes1,
A. Montineri1, A. Di Giacomo1, G. Alaimo1, B. Cacopardo1, L. Guarneri1,
I. Scalisi1, G. Mazzola1, F. Cartabellotta1, V. Portelli1, M. Russello1,
G. Squadrito1, G. Raimondo1, A. Craxì1, V. Di Marco1 and RESIST-HCV.
1
RESIST HCV, RESIST HCV, Palermo, Italy
E-mail: vincenza.calvaruso@unipa.it
Background and Aims: Patients with cirrhosis should undergo to
endoscopic variceal screening to identify signs of portal hypertension
and large esophageal varices (LEV) requiring primary prophylaxis.
The Baveno VI consensus workshop suggested that Esophageal
Gastroscopy (EDS) can be avoided in patients with liver stiffness
(LS) < 20 kPa by Transient Elastography (TE) and platelets (PLT) >
150,000/mm3. The aims of this study are to assess the performance of
Baveno criteria and to evaluate the ability of RESIST-HCV criteria

(REte SIcilia Selezione Terapia – HCV) in predicting LEV in a large
multicentre cohort of patients with HCV cirrhosis.
Methods: We included in this analysis 1,402 patients with diagnosis
of HCV cirrhosis registered in RESIST-HCV network. All patients had
an EDS within 1 year of TE. By multivariate logistic analysis we have
selected laboratory variables independently associated with LEV to
create RESIST-HCV criteria. The operating characteristic of criteria
were measured and compared by pairwise comparison of ROC curves.
Results: Only 222 patients (15.8%) met Baveno criteria and among
them 5 (false omission rate: 2,3%) patients had LEV. The AUROC of
Baveno VI criteria was 0.57 which is significantly lower than the
AUROC of PLT > 150,000 (0.61, p < 0.001) suggesting poor predictive
performance of TE. PLT and Albumin were independently related with
LEV. Best-cut off values were >120,000 mmc (sensitivity 87.4%, NPV
97.2%) for PLT and >3,6 g/dL (Sensitivity 65%, NPV 94.7%) for albumin
which together define RESIST-HCV criteria. Four hundred and thirty
five patients (31.5%) met the RESIST-HCV criteria. The AUROC of the
RESIST-HCV model was 0.65 (NPV 98.4%) vs. 0.57 (NPV 97.7) of
Baveno VI model ( p < 0.001 by parwise comparison of ROC curves).
Conclusions: RESIST-HCV criteria include only routine laboratory
data and compared to Baveno VI allow to avoid endoscopies in more
of 30% of patients while improving the negative predictive value.
SAT-013
Severity of liver disease rather than cirrhotic coagulopathy is
associated with bleeding after endoscopic variceal band ligation
O. Seiz1, C. Schramm2, S. Groth3, E. Vettorazzi4, M. Wehmeyer1,
T. Goeser2, T. Rösch3, A.W. Lohse1, J. Kluwe1. 1Dept. of Internal Medicine,
University Medical Center Hamburg-Eppendorf, Hamburg; 2Clinic for
Gastroenterology and Hepatology, University Hospital Cologne, Cologne;
3
Dept. for Interdisciplinary Endoscopy; 4Institute of Medical Biometry
and Epidemiology, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany
E-mail: o.seiz@uke.de
Background and Aims: The concept that classic coagulation indices
reflect the risk of bleeding in liver cirrhosis has come under debate.
Predictors for bleeding complications in cirrhotic patients are not
well established and the benefit of pre-interventional blood product
substitution to prevent bleeding remains unclear.
Our primary objective was to test the hypothesis that patients with
cirrhosis-related thrombocytopenia or INR-elevation have a higher
risk for bleeding complications after endoscopic variceal band
ligation (EVL). As a secondary aim we evaluated if patients with
cirrhosis-related thrombocytopenia (<50/nL) and/or INR-elevation
(>1.5) who received transfusions of platelets or fresh frozen plasma
(FFP) had a lower incidence of post-EVL bleeding than patients
without transfusion.
Methods: We retrospectively analyzed 990 prophylactic EVL procedures performed consecutively at 2 German university hospitals
between 01/2009 and 03/2015 in 509 patients with liver cirrhosis. In
these patients, platelet count, INR, serum bilirubin, MELD score,
origin of liver disease and use of blood products were assessed in
relation to the incidence of esophageal bleeding events, the primary
outcome.
Results: f 990 EVL procedures, 189 (19.7%) were performed in
patients categorized as being at risk of bleeding according to
thrombocytopenia <50/nL and/or INR > 1.5. The overall incidence of
esophageal bleeding was 0% within the first 24 h and 4% (n = 40)
within the first 30 days after EVL, respectively. Bleeding complications occurred after 6.9% of EVL procedures within the “category at
risk”, and after 3.5% EVL procedures performed in patients with
platelets >50/nL and INR < 1.5 ( p < 0,05). The ROC analysis revealed
that serum bilirubin levels, INR and MELD-score, but not thrombocytopenia or fibrinogen were significantly associated with post-EVL
bleeding. Calculation of a prognostic model identified serum bilirubin
as the strongest predictor of post EVL bleeding. Incidence of bleeding
events did not significantly differ between patients at risk of bleeding
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who received platelets or FFP and patients at risk who did not receive
blood products.
Conclusions: Severity of liver disease, but not thrombocytopenia or
hypofibrinogenemia, is associated with a higher risk of postprocedure bleeding after EVL. Our retrospective data do not support
the substitution of platelets or FFP to prevent post-EVL bleeding in
cirrhotic patients. The overall risk of bleeding after EVL is low, even in
patients with pathological coagulation indices.
SAT-014
Decrease in cardiac work in patients with alcoholic hepatitis: role
of inflammation?
O. Roux1, V. Giannelli1, C. Lejealle1, P.-E. Rautou1, R. Moreau2,
F. Durand1,2, C. Francoz1,2. 1Hepatology, Hôpital Beaujon; 2UMR 1149,
Centre de recherche sur l’Inflammation, INSERM, Clichy, France
E-mail: olivier.roux@bjn.aphp.fr
Background and Aims: Alcoholic hepatitis (AH) is a severe condition
that may result in acute-on-chronic liver failure (ACLF) with a high
mortality rates. Inflammation is central in the progression of AH but
the mechanisms are not fully understood. Impaired cardiac performance may be one of the mechanisms but it has not been specifically
explored in AH. The aim of this study was to compare splanchnic and
systemic hemodynamics including cardiac work in patients with
(AH) and alcoholic cirrhosis without AH (AC).
Methods: One hundred and fifty-eight patients with cirrhosis and a
MELD score ≥15 were enrolled between January 2011 and October
2016. All patients had right heart catheterization during transjugular
liver biopsy. Indications for biopsy were pre-transplant evaluation or
suspicion of AH. None of the patients had ACLF at the time of biopsy.
Cardiac work was defined by Left Ventricular Stroke Work Index
(LVSWI, normal value above 50 gm-m/m2/beat). Patients with a
previous history of cardiac or pulmonary disease were excluded.
Results: There were 75% of males. Mean age was 55 ± 8 years. Mean
MELD score was 24 ± 6 in the AH group (biopsy proven, n = 70) and
22 ± 5 in the AC group (n = 88, p = 0.03). The proportion of patients
receiving beta-blockers was similar in the two groups. Hepatic
venous pressure gradient was similar AH and AC groups (20 and
21 mmHg, respectively). Mean Arterial Pressure was similar in both
groups. Pulmonary capillary wedge pressure was similar in both
groups (9 and 10 mmHg, respectively). Systemic vascular resistance
was significantly higher in AH compared to AC group (565 vs 443 dyn.
s.cm−5*m2, p = 0.01). Despite the MELD score tended to be slightly
higher in the AH group, cardiac index was significantly lower
compared to AC group (4.1 vs 4.6 L/min/1.73 m2, p = 0.04). Cardiac
work was also lower in the AH group (94 vs 114 gm-m/m2/beat, p <
0.001). CRP levels and leucocyte count were significantly higher in
AH group compared to AC group, 45 vs 18 mg/L ( p < 0.001) and 11,300
vs 7, 100/mm3 (p < 0.001), respectively.
Conclusions: This study suggests that AH is associated with
decreased cardiac work, a marker of cardiac performance as
compared to patients with AC without AH, despite less pronounced
hyperkinetic state. These may develop impaired cardiac contractility
and/or diastolic dysfunction. The role of inflammation in cardiac
changes during AH needs to be further explored.
SAT-015
PALBI - the platelet-albumin-bilirubin score – a better predictor of
outcome of acute variceal bleeding
O. Elshaarawy1, E.A. Samea1, A. Gomaa1, N. Allam1, M. Saad1, I. Waked1.
1
Hepatology, National Liver Institute, Shebin Elkawm, Egypt
E-mail: oelshaarawy@liver.menofia.edu.eg
Background and Aims: The albumin-bilirubin (ALBI)1 score eliminates the need for the subjective variables required in the ChildTurcotte-Pugh (CTP) classification and has been validated as a
prognostic indicator for patients with HCC. Incorporating platelet
count to reflect portal hypertension in the PALBI2 score improved
validity in predicting outcome of patients with HCC undergoing
S564

resection and ablation.We aim to evaluate the PALBI score compared
to the CTP class for predicting the outcome of acute variceal bleeding.
Methods: Data of 1,638 patients presenting with acute variceal
bleeding were analyzed. The CTP class and PALBI score were
calculated, and were correlated to mortality. PALBI score was
calculated as = (2.02*Log10 bilirubin) + (−0.37*(Log10 bilirubin)2) +
(−0.04*albumin) + (−3.48*Log10 platelets) + (1.01*(Log10 platelets)2).2 Areas under the receiving-operator characteristics curve
(AUC) were calculated for survival.
Results: Mean age was 52 years; 77.8% were males. There were 69
CTP-A patients (4.2%), 436 CTP-B (26.2%), and 1133 CTP-C (69.2%); 6
PALBI-1 (0.4%), 43 PALBI-2 (2.6%), 1047 PALBI-3 (64%), and 542 PALBI4 (33%). All CTP-A and PALBI-1 patients survived. 335 Patients died
during the admission (20.5%). Bleeding related mortality occurred in
2.8% of CTP-B, 28.5% of CTP-C, and in 9.3% of PALBI-2, 12% of PALBI-3
and 38% of PALBI-4 patients. The AUC for CTP score was 0.672, and for
PALBI score was 0.847 ( p < 0.001).
Conclusions: PALBI better predicts early mortality of patients with
acute variceal bleeding than CTP score.
SAT-016
Prevalence and clinical impact of rectal colonization by
multidrug-resistant bacteria in critically ill patients with and
without cirrhosis
V.E.P. Gonzalez1, F. Marco2, M. Arteaga1, E. Reverter1, A. Escorsell1,
A. Carpio1, G. Mezzano1, S. Rodríguez1, A. Juanola1, J. Mensa3, P. Ginès1,
A. Soriano3, J. Vila2, J. Fernandez1. 1Liver Unit; 2Microbiology
Department; 3Infectious Disease Department, Hospital Clinic Barcelona,
Barcelona, Spain
E-mail: veronica_enith@yahoo.com
Background and Aims: Infections caused by multidrug-resistant
(MDR) bacteria are increasingly reported in cirrhosis and in critical
care and are associated with poor prognosis. The aim of the study
was to investigate the prevalence and clinical impact of rectal
colonization by MDR strains in critically ill patients with and without
cirrhosis.
Methods: Prospective study in 523 critically-ill patients admitted to
our ICU (317 non-liver disease patients, 128 with cirrhosis, 55 liver
transplant recipients, 23 with acute liver failure). Rectal swabs were
obtained at admission and weekly thereafter until ICU discharge and
cultured for ESBL-producing Enterobacteriaceae and carbapenemresistant bacteria. Patients were followed up for bacterial infections
within the next 3-months. MDR microbiological isolations were
considered to guide antibiotic therapy and isolation strategies.
Results: Thirty- three percent of patients (n = 172) were colonized by
MDR strains. Prevalence was significantly higher in the cirrhotic
population (41% vs 29%, p = 0.009). The most common strains were
ESBL-producing Escherichia Coli (13%), ESBL-producing Klebsiella
pneumoniae (9%), carbapenem-resistant-Klebsiella pneumoniae (6%)
and MDR Pseudomonas aeruginosa (5%). Sixty percent of patients
were colonized at ICU admission and 26% developed colonization
during the first 10 days. Multivariate analysis identified MDR
isolation in the previous 6 months (HR: 3.94; 95% CI: 1.6–9.5; p =
0.002), antibiotic therapy within the last 3 months (HR 1.6; 95% CI:
1.1–2.4; p = 0.002) and cirrhosis (HR 1.6; 95% CI: 1.04–2.4; p = 0.03) as
independent risk factors for MDR colonization. Thirty-two percent of
colonized patients developed an infection caused by MDR bacteria
compared to just 7% of patients without colonization ( p < 0.001).
Infections occurring in patients colonized by MDR bacteria were
frequently caused by the same MDR strain (60% of culture positive
infections in cirrhotics and 47% in non-cirrhotic patients).
Conclusions: Rectal colonization by MDR bacteria is frequent in
patients with and without cirrhosis admitted to the ICU. Infections
occurring in patients colonized by MDR bacteria are frequently
caused by the same MDR strain. Systematic rectal swab surveillance
could help guide antibiotic therapy in this setting. Isolation measures
may help avoiding around 30% of intra ICU colonization.
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SAT-017
Real world impact of rifaximin-α use in hepatic encephalopathy
patients with advanced liver disease or continued alcohol misuse:
a post-hoc analysis of the IMPRESS study
M. Hudson1, P. Di Maggio2, R. Cipelli3, R. Aspinall4. 1Freeman Hospital,
The Newcastle Upon Tyne Hospitals NHS Foundation Trust, Newcastle
Upon Tyne; 2Norgine, Harefield, Uxbridge; 3pH Associates, Marlow;
4
Queen Alexandra Hospital, Portsmouth Hospitals NHS Trust,
Portsmouth, United Kingdom
E-mail: jhalonen@norgine.com
Background and Aims: In the UK multicentre, retrospective, real
world study, IMPRESS, rifaximin-α (RFX) use in patients with hepatic
encephalopathy (HE) significantly reduced hospitalisations and
length of stay in the 6 and 12 months post-RFX initiation compared
to the respective periods pre-RFX initiation. This post-hoc analysis of
the IMPRESS data compared hospital resource use pre- and post-RFX
initiation in 2 sub-groups of difficult-to-treat HE patients: those with
advanced liver disease or ongoing alcohol misuse.
Methods: Medical records of patients from 11 UK hospitals who were
prescribed RFX for HE between July-2008 and May-2014 were
retrospectively reviewed; details of demographic and clinical
characteristics, and all-cause hospital admissions were collected in
the 6 and 12 months pre- and post-RFX initiation. Patients with
baseline MELD score ≥15 or not abstinent at the end of the study
period were included in this analysis. Statistical significance of the
mean change (standard error of the mean, SEM) was calculated using
paired t-test or Wilcoxon test.
Results: Only patients alive at the end of the 6 and 12 months RFXtreatment periods were included: 114 and 102, respectively. Amongst
these, 33/114 (29%, for the 6 months) and 26/102 (25%, for the 12
months) had baseline MELD ≥ 15; mean age, 63 years; 70% were
male; 66% had alcohol-related liver disease; mean MELD 24. The
mean (SEM) number of bed days/patient reduced from 25 (6.0) in the
6 months pre- to 15 (5.5) in the 6 months post-RFX initiation, and
from 36 (9.5) in the 12 months pre- to 20 (7.7) in the 12 months postRFX initiation ( p value not significant). At 6 months post-RFX
initiation, 15/114 (13%) patients were still actively drinking. At RFX
initiation, mean age was 56 years; 73% were male, mean MELD was
19. Despite this, the mean (SEM) number of bed days/patient
decreased from 36 (7.9) in the 6 months pre- to 15 (5.4) in the 6
months post-RFX initiation ( p = 0.048), and the mean of hospitalisations/patient fell from 2.8 (0.8) to 1.2 (0.4) (t-test p = 0.059; Wilcoxon
test p = 0.029). Too few patients with continued alcohol misuse were
alive at 12 months to evaluate. Two patients reported adverse events,
none serious.
Conclusions: In UK clinical practice, treatment with RFX for HE for 6
or 12 months suggested trends in reduced hospital length of stay in
patients with advanced liver disease and in those with continued
alcohol misuse. However, larger studies are needed to strengthen
these findings.
SAT-018
The addition of splenic and superior mesenteric vein respiratory
excursions to Baveno VI criteria can save more endoscopies
without compromising its diagnostic accuracy
P. Del Poggio1, D. Di Mauro2, M. Buonocore3, E. Oggionni4, F. Ganz4,
S. Villa4, M. Belotti4, A. D’Alessio4. 1Medicine, Policlinico San Marco,
GSD University and Research Hospital; 2Medicine, Policlinico San Marco
GSD University and Research Hospital, Zingonia (Bergamo); 3Hepatology
Unit, Azienda Ospedaliera di Treviglio, Treviglio (Bergamo);
4
Department of Medicine, Policlinico San Marco GSD University and
Research Hospital, Zingonia (Bergamo), Italy
E-mail: paolo.delpoggio51@gmail.com
Background and Aims: Baveno VI guidelines on portal hypertension
recommend that screening endoscopy can be avoided in cirrhotic
patients with a liver stiffness measurement <20 kPa and a platelet
count >150.000. However, by applying these guidelines in the real

world, endoscopy can be omitted in only 20% of cirrhotic patients.
We wanted to investigate if the addition of splenic vein (SV) and
superior mesenteric vein (SMV) respiratory excursions to Baveno VI
criteria could save more endoscopies without missing varices.
Methods: 109 consecutive cirrhotic patients were prospectively
studied in 2 outpatient liver clinics with LSM plus ultrasound.
Endoscopy was performed according to Baveno guidelines. The
caliber of the SV and SVM was measured just before the confluence of
the vessels into the portal vein both in deep inspiration and
expiration with transversal (SV) and longitudinal scans (SMV).
Respiratory excursion was defined as a caliber decrease of at least
20% from deep inspiration to expiration (Bolondi L et al., Radiology
1982;142:167–172).
Results: Baseline characteristics: median age 74 years (30–88);
diagnosis of cirrhosis: LSM > 12.5 kPa 87%, ultrasound/clinical 13%;
male 61%; etiologies: HCV 75%, alcohol 13%, NASH 5.5%, HBV 4.6%,
others 1.8%; Child A 96%, Child B-C 4%. 27 (24%) patients were found
with varices (67% with small varices, 33% with large varices, 3% had
previous bleeding). Respiratory SV/SVM excursions could be measured in 108 cases, with 100% concordance of measurements in
both veins. By applying the Baveno criteria 27 patients (25%) had LSM
< 20 kPa plus platelet count >150.000 and did not undergo
endoscopy, the 76 (75%) remaining patients had gastroesophageal
varices in 37% of the cases (12.8% F2-F3). By excluding from
endoscopy all the patients fulfilling Baveno criteria plus those
outside Baveno criteria but with preserved SV/SVM respiratory
excursions 53 patients (49%) would have been excluded from
endoscopy. No varices were found on endoscopy in this group of
patients. Screening endoscopy could therefore have been saved in
49% vs 25% of the patients ( p < 0.01, Chi-sq).
Conclusions: In an outpatient real world setting, with a low
prevalence of large varices, cirrhotic patients with a liver stiffness
measurement >20 kPa and/or a platelet count <150.000 can be safely
excluded from endoscopy if they have preserved SV/SVM respiratory
excursions on ultrasound. Endoscopic screening can thus be avoided
in nearly 50% of the patients.
SAT-019
Screening of large esophageal varices by a simple algorithm of
blood markers
P. Cales1, S. Sacher-Huvelin2, D. Valla3, C. Bureau4, F. Oberti1,
J. Boursier1, J.P. Galmiche5 and Multicentric group VO-VCO.
1
Hepatology, University Hospital, Angers; 2CIC 1413, INSERM, University
Hospital, Nantes; 3Liver Unit, Beaujon Hospital, Clichy; 4HepatoGastroenterology, University Hospital, Toulouse; 5HepatoGastroenterology, University Hospital, Nantes, France
E-mail: paul.cales@univ-angers.fr
Background and Aims: The non-invasive screening of large
esophageal varices (LEV) is an important objective for their
primary prevention. Several combinations have been tested but
only the combination of platelets > 150 G/L and Fibroscan <20 kPa is
recommended in Baveno VI rule. However by doing that, LEV are
ruled out in <20% of patients. Our aim was to try to improve this
sparing rate and to validate this screening in chronic liver diseases
(CLD) of different fibrosis stages where finally non-invasive tests are
applied.
Methods: 452 patients were included: 287 with cirrhosis (alcohol in
64%) in the derivation set and 165 with CLD (alcohol or virus in 99%,
cirrhosis in 51%) in the validation set. Diagnostic tools were upper
gastro-intestinal endoscopy, Fibroscan and 16 blood tests. Judgement
criteria were: missed LEV rate (objective: ≤5%), spared endoscopy
rate and diagnostic effectiveness. This last descriptor is the correct
diagnostic rate minus the endoscopy rate, i.e. the non-invasive
accuracy. Non-invasive tests were evaluated as a function of cut-off
for cirrhosis or LEV.
Results: Derivation set: the highest AUROC for LEV were observed
with blood tests constructed either for cirrhosis, CirrhoMeter: 0.800
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or for significant fibrosis, Hepascore: 0.801, FibroMeter: 0.810 while
Fibroscan was less performant: 0.730. CirrhoMeter vs FibroMeter plot
showed that they were synergistic. So, they were combined into an
algorithm called CFM (Figure). Spared endoscopy rates were:
CirrhoMeter thresholded for cirrhosis: 15.6%, CirrhoMeter thresholded for LEV: 36.0% ( p < 0.001 vs previous), CFM algorithm:
43.1% ( p < 0.001 vs previous) which was significantly superior to
Baveno VI rule (18.4%, p < 0.001). The missed LEV rates were not
significantly different between the 3 tests (2.8–5.6%, p = 0.789).
Diagnostic effectiveness was: CirrhoMeter for cirrhosis: 14.6%,
CirrhoMeter for LEV: 34.6%, CFM algorithm: 39.8%, p ≤ 0.001
between each test pair.
Validation set: the CFM algorithm decreased the spared endoscopy
rate by 21.9% ( p < 0.001) compared to the setting where endoscopy is
performed in cirrhosis diagnosed by CirrhoMeter. Interestingly, the
CFM missed LEV rate was 0%.

Conclusions: We obtained a simple and performant diagnosis of LEV
based on a 6 blood marker algorithm. The spared endoscopy rate was
around 40% in cirrhosis. In CLD, this rate was around 20% without any
LEV missed. It is thus possible to dispose a simpler and more accurate
non-invasive screening than the Baveno VI rule.
SAT-020
Fat mass and visceral fat inversely correlate with disease severity
in patients with liver cirrhosis - a Bioelectrical impedance analysis
based study
V. Shasthry1, J. Benjamin1, S.M. Shasthry2, Y. Joshi3, S. Sarin2. 1Clinical
Nutrition; 2Hepatology; 3Hepatology and Clinical Nutrition, Institute of
Liver and Biliary Sciences, New Delhi, India
E-mail: varsha.bhat@gmail.com
Background and Aims: Nutritional status in the whole gamut of liver
disease ranges from undernutrition to overnutrition, both these
extremes of body composition (BC) have an impact on clinical
outcome in patients with liver disease. Bioelectrical impedance
analysis (BIA) is a simple, economical and a reliable method for an apt
characterization of BC. Aim: To characterize the body composition
across the spectrum of liver disease i.e. non-cirrhotics (fatty liver
disease-FLD) and cirrhotics [Alcohol (ALC) and non-alcoholic
steatohepatitis related (NASH LC)] compared to healthy controls
(HC) using BIA.
Methods: A total of 190 patients with liver disease [FLD (n = 56); ALC
(n = 84); NASH LC(n = 50)] and HC (n = 80) were enrolled. BC was
assessed using MC-180MA BIA (Tanita corporation, Japan). The main
BC parameters considered for analysis were fat mass (FM in kg),
fat free mass (FFM in Kg), visceral fat rating (Vf ), total body water
(TBW%) and Phase angle (PA in degree). BC was compared across liver
disease groups, diseases state(compensated-C and decimpensatedDC), etiological groups and between patients with and without
ascites.
S566

Results: In all, 134 LC patients [ALC(n = 84), M-100%, BMI-27.2 ±
5.4 Kg/m2, age- 47.2 ± 9.2years;C:DC −22%:78%, ascites-44%; NASHLC
(n = 50), M-76%, BMI-32.9 ± 3.9 age-53.1 ± 8.4; C:DC-50%:50%;
ascites-24%], 56 FLD patients [M-76%, BMI-28.6 ± 3.8, age-44.9 ±
12.0], 79 HC [M-66%, BMI-27.1 ± 5.8, age-43.9 ± 11.5], were studied.
FM and Vf was significantly higher in NASH LC compared to other
groups irrespective of disease severity and gender, [males-HC vs
NASH LC- FM: 22.8 ± 9.4 vs 34.3 ± 8.3; Vf: 13.7 ± 4.9 vs 19.8 ± 3.3 p <
0.001]. ALC had higher FM in compensated state which became
comparable to HC with decompensation. Compared to HC, male
NASH LC and ALC patients had significantly low FFM; however
females NASH LC had comparable FFM and PA across the disease
state. PA was significantly low in all groups irrespective of disease
severity and etiology compared to HC. Malnutrition as defined
by Phase angle <5.4°, was seen in 58% of ALC and 50% of NASH
LC patients. CTP and MELD inversely correlated with FM(r = −0.157),
Vf (r = −0.174) ( p < 0.05). Age correlated inversely and FFM directly
with PA ( p < 0.001). Disease severity had no correlation with FFM
or PA.
Conclusions: Fat mass and visceral fat rather than FFM and PA
inversely correlate with disease severity in alcoholic and non
alcoholic liver cirrhosis patients. Phase angle is a good indicator of
malnutrition in liver cirrhosis.
SAT-021
Transjugular intrahepatic portosystemic shunt: impact on
systemic haemodynamics and renal and cardiac function in
patients with cirrhosis
T.M. Busk1,2, F. Bendtsen2, J.H. Poulsen3, J.O. Clemmesen4, F.S. Larsen4,
J.P. Gøtze5, J.S. Iversen6, M.T. Jensen7, R. Møgelvang7, E.B. Pedersen8,
J.N. Bech8, S. Møller1. 1Centre of Functional Imaging and Research,
Department of Clinical Physiology and Nuclear Medicine; 2Gastro Unit,
Medical Division; 3Department of Clinical Biochemistry, Copenhagen
University Hospital Hvidovre, Hvidovre; 4Department of Hepatology;
5
Department of Clinical Biochemistry; 6Department of Nephrology;
7
Department of Cardiology, Copenhagen University Hospital
Rigshospitalet, Copenhagen; 8Department of Medical Research and
Medicine, University Clinic of Nephrology and Hypertension, Holstebro
Hospital and Aarhus University, Aarhus, Denmark
E-mail: tbusk@hotmail.com
Background and Aims: Advanced cirrhosis is complicated by portal
hypertension and a hyperdynamic circulation. Central blood volume
(CBV) is decreased causing effective hypovolaemia and activation of
vasoactive systems, which in turn aggravates renal and cardiac
function.
Transjugular intrahepatic portosystemic shunt (TIPS) alleviates portal
hypertension and possibly reestablishes central hypovolaemia.
Moreover, renal function is often improved, whereas the impact on
cardiac function is more subtle.
The aim of this study was therefore to investigate the effects of TIPS
on systemic haemodynamics and renal and cardiac function in
patients with cirrhosis.
Methods: In 26 cirrhotic patients treated with TIPS (20 due to
refractory ascites and 6 due to recurrent variceal bleeding), we
determined systemic, cardiac and splanchnic haemodynamics by
liver vein and right heart catheterization before and 1 week after TIPS.
In addition, we measured markers of renal and cardiac function,
which were repeated 4 months after TIPS.
Results: CBV increased significantly (+3.4%, p < 0.05) after TIPS.
Cardiac output (CO) increased (+14.9%, p < 0.001), mainly because of
an increase in stroke volume (SV) (+7.8%, p < 0.05). Systemic vascular
resistance decreased (−20.7%, p < 0.005), whereas arterial blood
pressure did not change. Right atrial, pulmonary capillary wedge, and
pulmonary artery pressure increased after TIPS (+40%, p < 0.0005,
+44%, p < 0.005, and +35%, p < 0.005, respectively). Renin and
noradrenaline decreased and increased 4 months after TIPS (−64%,
p < 0.05, and +26%, p < 0.005), respectively, and pro atrial natriuretic
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peptide ( proANP) increased 1 week after TIPS (+32%, p < 0.05).
Adrenaline, copeptin and high sensitive troponin-T did not change
and neither did plasma neutrophil gelatinase-associated lipocalin
(NGAL) or Cystatin C. Estimated glomerular filtration rate increased 4
months after TIPS (+18%, p < 0.05).
Conclusions: TIPS restores central hypovolaemia despite of an
augmented hyperdynamic circulation. The rise and fall in noradrenaline and renin, respectively, are somewhat contradictory, although
the major decrease in renin points toward alleviation in the
vasoactive systems. Moreover, renal function improves, although
markers of renal function are not affected by this. Seemingly, cardiac
function is transiently overloaded with increases in cardiopulmonary
pressures and proANP, however, CO and SV improves, which speaks in
favor of an improved cardiac function.
SAT-022
DASIMAR: a novel prognostic biomarker for acute cirrhosis
decompensation to guide early intervention - a prospective
multicenter study
P. Holland-Fischer1,2, N. Shah1, R. Sawhney1, G. Privitera1, S. Spinella1,
S. Masson3, G. Foster4, G. Aithal5, K. Nash6, D. Forton7, R. Aspinall8,
N. Davies1, R. Jalan1, R.P. Mookerjee1. 1Liver Failure Group, University
College London (UCL), Institute for Liver and Digestive Health, UCL
Medical School, Royal Free Hospital, London, United Kingdom; 2Dept. of
Medical Gastroenterology, Aalborg University Hospital, Aalborg,
Denmark; 3Newcastle upon Tyne Hospitals NHS Foundation Trust,
Newcastle upon Tyne; 4Queen Mary University of London, London;
5
Department of Gastroenterology, Queens Medical Centre, Nottingham
University Hospital, Nottingham; 6Southampton University Hospitals
Trust, Southampton; 7St George’s NHS Foundation Trust, London;
8
Portsmouth Hospitals NHS Trust, Portsmouth, United Kingdom
E-mail: phf@svf.au.dk
Background and Aims: Patients with acute decompensation of
cirrhosis (AD) and no ACLF are also at risk of progression and death.
For ACLF, clinical prognostic models are useful but such scoring
systems for patients with no ACLF have limited ability to guide risk
stratification. This study evaluated the novel biomarker DASIMAR,
whose components reflect key pathophysiological processes in AD
patients namely: [ADMA- vascular dysfunction and SDMA- renal
dysfunction (DAS); ischemia modified albumin ratio (IMAR)- oxidative stress]. This study aimed to assess if DASIMAR could improve
upon prognostication of current scoring systems to guide
management.
Methods: Data was collected prospectively from 499 in-patients
with AD (Bilirubin >80 µmol/L, new ascites or hepatic encephalopathy, or renal dysfunction), at 8 UK centers. DASIMAR score was
calculated as ADMA + SDMA (nmol/L; measured by tandem mass
spectrometry) + 100xIMAR (Cobalt assay) at study entry. This was
compared with MELD-Na and the CLIF-AD scores to assess severity
of decompensation in patients with no ACLF. Organ failure and
mortality was predicted using simple uni- and multivariate logistic
regression.
Results: 499 patients included: 35% female, age 50 (22–88) yrs and
predominant etiology alcohol (75%) and HCV (14%). Main precipitants
for AD were infection (24%), haemorrhage (14%), and unknown (27%).
377 (76%) AD patients with no-ACLF had a 4-wk mortality of 11%.
ACLF was present in 112 patients (22%) at admission with a 4 wk
mortality of 42%.
DASIMAR predicted 4 wk mortality in no-ACLF patients with an
AUROC of 0.90 (0.81–0.98), compared with MELD-Na (AUROC 0.75
(0.63–0.87) and CLIF-C AD score (AUROC 0.88 (0.78–0.98). A cut-off of
DASIMAR = 1575 correctly predicted outcome in 76% of cases
[sensitivity of 100% and specificity of 75% (figure 1)]. DASIMAR
independently improved predictive utility of all prognostic scores
(table). Moreover, DASIMAR predicted progression to ACLF with
AUROC of 0.73 (0.63–0.83).

Prediction of 4w mortality in non-ACLF patients

MELD
MELD-Na
Clif-AD-score
DASIMAR

Stand-alone

With DASIMAR

LR test

AUROC (95% ci)
0.58 (0.39–0.79)
0.68 (0.50–0.87)
0.88 (0.78–0.98)
0.90 (0.81–0.98)

AUROC (95% ci)
0.86 (0.78–0.95)
0.88 (0.79–0.95)
0.93 (0.87–0.99)
NA

Ho: scores nested
0.002
0.003
0.061
NA

Conclusions: The novel biomarker DASIMAR shows independent
predictive utility for mortality of patients with no ACLF in and
improves the predictive value of established prognostic scores,
serving as a guide to stratify the management on these patients.
SAT-023
For diagnosis of acute kidney injury in decompensated cirrhosis
the estimation of baseline serum creatinine using Modification of
Diet in Renal Disease formula is not accurate enough
P. Fischer1, A. Pop2, A. Bugariu1, H. Stefanescu2, D. Matei1, M. Tantau3,
B.D. Procopet3. 1University of Medicine and Pharmacy “Iuliu Hatieganu”
3rd Medical Clinic; 2Gastroenterology, Regional Institute of
Gastroenterology and Hepatology; 3Gastroenterology, University of
Medicine and Pharmacy “Iuliu Hatieganu” 3rd Medical Clinic,
Cluj-Napoca, Romania
E-mail: bogdanprocopet@gmail.com
Background and Aims: Renal failure decreases survival in cirrhosis.
Recently, new criteria for acute kidney injury (AKI) were proposed but
data about the applicability is lacking. To diagnose AKI the patient’s
baseline serum creatinine (sCr) is needed but frequently this data
is missing.
The aim of the study was to evaluate the applicability of the new AKI
criteria and to test if estimating baseline sCr using Modification of
Diet in Renal Disease (MDRD4) may be a valid option for patients with
missing baseline sCr.
Methods: 136 consecutive cirrhotic patients admitted for decompensation and baseline sCr (in the previous 3 months) available were
included in the study. In order to obtain an estimation of baseline sCr,
we inversely applied the formula of MDRD4 for estimating glomerular filtration rate (eGFR), considering that the normal eGFR is 75 mL/
min/1.73 m2. The agreement between baseline sCr and estimated sCr
was tested by Bland-Almant plot and the proportional bias in
agreement by linear regression analysis. The risk of in-hospital
death in patients with AKI was also calculated.
Results: AKI was present in 37 (27%) of patients: 30 had an increase of
more than 50% from baseline sCr and 11 had an increase of more than
0.3 mg/dL in the first 48 h. By inversely applying the MDRD 4
formula, we estimated the baseline sCr for every patient. According to
this estimation 41 (30%) patients developed AKI, in whom 35 had an
increase of more than 50% from estimated sCr. Although the baseline
and estimated sCr were well correlated (Rho = 0.607, p < 0.001), there
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is proportional bias in agreement between the two measures (ß
coefficient = −2.02 ± 0.02, p < 0.001).
Among the 136 patients, 15 died during hospitalization and 10 (66%)
of them had AKI ( p = 0.001). The unadjusted risk of dying for patients
with AKI is 6.96 (95%CI: 2.19–22.11, p = 0.001). When the model was
adjusted for SBP (the only infection correlated with AKI in the present
cohort) and Child-Pugh score using the propensity matching analysis,
the hazard ratio was 4.49 (95CI%: 1.27–15.85, p = 0.019). In what
concerns the estimation of the risk of death by AKI, there is no
difference in misclassifying patients whichever baseline sCr (the
observed or the estimated one by from the MDRD4 formula) is used
for the definition of AKI (McNemar test p = 0.832).
Conclusions: The inversely application of MDRD4 formula to
calculate baseline sCr and diagnose AKI is not accurate enough,
although the real impact over prognosis is unclear.
SAT-024
The impact of carbapenem resistance on clinical deterioration
and mortality in patients with liver disease
P.G. Ferstl1, N. Filmann2, C. Brandt3, S. Zeuzem1, M. Hogardt3,
V.A. Kempf3, M. Müller1, O. Waidmann1, C. Reinheimer3. 1Department
for Internal Medicine I; 2Institute of Biostatistics and Mathematical
Modeling; 3Institute for Medical Microbiology and Infection Control,
Goethe University Frankfurt, Frankfurt, Germany
E-mail: philip.ferstl@gmx.de
Background and Aims: The prevalence of infections with multidrugresistant gram-negative bacteria is rapidly increasing in patients with
advanced liver disease. Occurrence of carbapenem resistance further
narrows the therapeutic options. This study investigates the impact of
carbapenem-resistant gram-negative bacteria (CRGN) on the
outcome of patients with liver disease.
Methods: Between January 2011 and July 2015, 132 patients treated
at the tertiary liver transplant center at University Hospital Frankfurt,
Germany, were tested positive for CRGN and included in this study.
Patients’ files were retrospectively analyzed and risk factors for fatal
outcome were evaluated using multivariate regression analysis.
Competing-risk analysis was performed on patients tested positive
for Enterobacteriaceae or non-fermenting species. Survival was
compared to a cohort of patients with cirrhosis and without detection
of CRGN.
Results: 97 (73.5%) and 35 (26.5%) patients were infected or colonized
with carbapenem-resistant gram-negative bacteria, respectively.
Within the observation period, 61/132 (46.2%) patients died, with
sepsis being the leading cause (38/61, 62.3%). Decompensated liver
disease, sepsis and admission to intensive care unit were independent
risk factors for fatal outcome. Lethal sepsis in patients with nonfermenting bacteria was significantly more frequent than in those
positive for Enterobacteriaceae. While MELD score was comparable in
both groups, sepsis was observed less frequently and overall survival
was better in patients without detection of CRGN.

Conclusions: Patients with advanced liver disease are prone to fatal
infections caused by carbapenem-resistant gram-negative bacteria.
Since approaches sufficiently targeting these pathogens are still
sparse, colonization in these patients should be prevented by concise
hospital hygiene measures and reasonable administration of antibiotic agents.
SAT-025
Exercise capacity and exercise hemodynamics in the screening for
pulmonary vascular disease (PVD) in patients with portal
hypertension – results from a prospective cross-sectional study
P. Douschan1,2, G. Kovacs1,2, V. Stadlbauer3, D. Kniepeiss4, E. Krones3,
F. Durchschein3, F. Rainer3, W. Spindelböck3, M. Wagner3, G. Zollner3,
A. Avian5, P. Fickert3, A. Olschewski2,6, H. Olschewski1,2, R.E. Stauber3.
1
Department of Internal Medicine, Division of Pulmonology, Medical
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and Hepatology; 4Department of Surgery, Division of Transplantation
Surgery; 5Institute of Medical Informatics and Statistics; 6Center for
Physiological Medicine, Institute of Physiology, Medical University of
Graz, Graz, Austria
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Background and Aims: Portal hypertension is complicated by
PVD including portopulmonary hypertension (POPH) and hepatopulmonary syndrome (HPS). Their frequency in unselected patients
is unknown. Moreover, the role of cardiopulmonary exercise
testing (CPET) and pulmonary exercise hemodynamics for screening
is not defined. We assessed frequency of PVD in portal hypertension
using an algorithm including CPET and stress echocardiography
(TTEex).
Methods: Patients with portal hypertension were prospectively
investigated using contrast enhanced echocardiography (CEE), CPET,
6-minute-walking-distance (6MWD), pulmonary function-, blood
gas- and laboratory testing. Patients were assigned to a low-,
intermediate- or high risk group according to their risk for pulmonary
hypertension (PH) (Figure 1). High risk patients underwent right
heart- and hepatic venous catheterization (RHC + HVC). Intermediate
risk patients underwent TTEex first. In case of a peakSPAP > 50 mmHg,
RHC + HVC were performed. Data are expressed as mean ± SD or
median (IQR). Chi-square-tests, parametric and non-parametric
ANOVA, Spearman and partial correlations were performed.

Results: From 2011 to 2016, 205 patients were included (female: 25%;
cirrhosis: 96%; age: 57 yr (50–62)). Exercise capacity was significantly impaired dependent on liver disease severity ( peakVO2: ChildPugh A 71% (57–92), B 50% (40–60), C 42% (35–54), p < 0.001; 6MWD:
Child-Pugh A 459 ± 73 m, B 402 ± 81 m, C 342 ± 93 m, p < 0.001).
S568
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Child-Pugh Stage significantly correlated with peakVO2 or 6MWD
(R = −0.451/−0.470, p < 0.001) but not with SPAP. Intrapulmonary
vascular dilatations (IPVD) were detected in 76 patients (Child-Pugh A
29%/ B 39%/ C 56%, p < 0.05). HPS criteria were fulfilled by 62 patients
(30%). Four patients were classified as high risk. Three of these were
diagnosed as POPH and 1 as borderline mPAP (21–24 mmHg) at RHC.
125 patients met intermediate risk criteria. 84/125 underwent TTEex.
18/84 patients showed a peakSPAP > 50 mmHg. 14/18 were evaluated
using RHC + HVC revealing 1 patient with POPH, 4 with borderline
mPAP and 4 with exercise PH (mPAP > 30 mmHg and total pulmonary
resistance >3 Wood Units at peak exercise).
Conclusions: This is the first prospective study assessing the
frequency of PVD in a large, unselected group of patients with
portal hypertension, using CPET, TTEex and RHC. IPVD (37%) and HPS
(30%) were frequent. POPH (2%) was a rare finding. Hepatic failure is
associated with highly significant impairment of exercise capacity,
independent of pulmonary arterial pressure.
SAT-026
Hepatocyte microvesicle levels predict 6-month survival in
patients with cirrhosis: results of a prospective study on 242
patients
A. Payancé1, G. Silva-Junior2, J. Bissonnette1, M. Tanguy3, O. Roux1,
C. Levi1, O. Nekachtali1, A. Baiges2, V.H. Gea2, D. Lebrec1, R. Moreau1,
D. Valla1, F. Durand1, C.M. Boulanger3, J.-C. Garcia-Pagan2,
P.-E. Rautou1. 1Hepatology, Hôpital Beaujon, Clichy, France; 2Liver Unit,
Hospital Clinic, Barcelona, Spain; 3Inserm U970, Paris Cardiovascular
Research Center, Paris, France
E-mail: pierre-emmanuel.rautou@inserm.fr
Background and Aims: Microvesicles (MVs) are extracellular vesicles
released by cells following activation and apoptosis. We previously
found that some MV subpopulations augment with cirrhosis severity
and that plasma MVs from patients with cirrhosis contribute to portal
hypertension. We tested the hypothesis that plasma MV levels are
related to the presence of clinically significant portal hypertension
(CSPH, i.e. hepatic venous pressure gradient ≥10 mm Hg) and predict
patient survival.
Methods: We prospectively included all the patients with advanced
fibrosis or cirrhosis undergoing liver catheterization between 2013
and 2015 in two centers. Non-inclusion criteria were TIPS, liver
transplantation, extrahepatic cancer or a recent acute event. We
analyzed circulating levels of endothelial (CD62E+ or CD144+),
platelet (CD41+), leuko-endothelial (CD31+/41−), pan-leukocyte
(CD11a+), and hepatocyte (cytokeratin 18+) MVs using flow cytometry or ELISA/filtration, and provide results as median (interquartile
range).
Results: 242 patients were included [72% male, age 56 yrs (50–63)].
Main causes of liver disease were hepatitis C (45%), alcohol (34%),
metabolic syndrome (18%), and hepatitis B (6%). 26% of the patients
had an HCC. MELD was 12 (8–16) and Child-Pugh class A in 45%, B in
33% and C in 22%. 81% had CSPH. 43% had large varices. 47% were
receiving betablockers.
Patients with CSPH had 2.5 fold higher hepatocyte MVs levels than
other patients (p = 0.04). This difference was more pronounced when
restricting the analyses to patients without HCC ( p = 0.01). Other
subpopulations of MVs did not differ among patients with and
without CSPH. Leuko-endothelial and hepatocyte MVs increased
with cirrhosis severity.
Fifteen patients died and 22 underwent liver transplantation.
By univariate COX regression analysis, among MVs, only hepatocyte
MV levels were associated with transplantation free survival (HR
2.3, p < 0.001). Patients with hepatocyte MV levels above the
median value (>34 U/L) had 6-month transplantation free survival
of 72%, vs. 92% for other patients ( p < 0.001). By multivariate
analysis, hepatocyte MV levels (> or ≤34 U/L) predicted 6-month
transplantation free survival independently of Child-Pugh score and
of MELD.

Conclusions: Hepatocyte MV levels increase with cirrhosis severity
and can predict patient survival independently of Child-Pugh score
and of MELD. Whether interventions that decrease hepatocyte MV
levels also improve survival warrants to be evaluated.
SAT-027
Modification of deranged systemic hemodynamic parameters and
impaired intestinal permeability with slow infusion of
furosemide and albumin with or without terlipressin in patients
with refractory ascites
P.N. Sharma1, G. Pandey1, V.A. Saraswat1, S. Mohindra1, V.P. Krishna1.
1Gastroenterology, SGPGI, Lucknow, India
E-mail: vampirezone@gmail.com
Background and Aims: Hyperdynamic circulation, splanchnic
vasodilation, impaired intestinal permeability prevent ascites
mobilization.
Assess efficacy and safety of slow infusion of furosemide & albumin
with/without terlipressin SIFA(T) in patients with refractory ascites.
Methods: Cirrhotic patients with refractory ascites (intractable/
resistant) who had undergone multiple sessions of LVP in past
3 months enrolled. Baseline blood tests, ascitic fluid analysis, 24-hr
urine collection for sodium (UNa), potassium (UK), CXR, ECG were
done. Therapeutic tap was only done if the patient was too dyspnoeic
at admission. Central line was placed in oliguric/anuric patients.
Furosemide infusion at 2 mg/hr and albumin 2 gm/hr (20 g/d) were
started. Urine samples collected 12hourly for UNa, UK and graded
increase of furosemide done by 1 mg (max 5 mg/hr) if UNa
<80 mmol/L. If after 48 hrs UNa was still <80 mmol/L then terlipressin
infusion at 4 mg/12 hours was started; ECG (repeated 12th hourly)
and response guided increase (1 mg/12th hourly) was done (max
8 mg/24 hrs). Patients were shifted to oral diuretics at discharge
maintaining UNa > 80 mmol/24 hours.
2D-ECHO to assess Left Ventricular Outflow Tract (LVOT) diameter,
LVOT Velocity-Time Integral (VTI) and right atrial mean pressure, at
admission and End Of Treatment (EOT). Intestinal permeability
assessed with urinary lactulose/mannitol ratio (LMR) using 1Hnuclear magnetic resonance (NMR) spectroscopy at admission
and EOT.
Results: 68 patients (M:F-49:19) (Jan 2015-Mar 2016), 55 diuretic
intractable, 13 diuretic resistant. 43 patients required terlipressin
infusion. Ascites responded (clinically dry) in all patients over median
period 7.4 ± 2.5 days. Baseline (bl) charecteristics: age 47.2 ± 13.4, CTP
11.48 ± 1.36, MELD 25.2 ± 6.7, weight loss 14.44 ± 2.26 kgs, urine
output (UO) (bl) 642.7 ± 185.3, UO (max) 2972.08 ± 803 mL.
In terlipressin group 3 patients had non specific abdominal pain and
loose stools, 1 patient developed T-wave inversion. No other adverse
event noted.
Conclusions: Our study highlights the derangements in hemodynamics and intestinal permeability in refractory ascites and their
correction with SIFA(T).

Baseline
Creatinine (mg/dL)
Serum Na (mmol/L)
UNa (mmol/L)
Heart rate (bpm)
Mean arterial pressure
(mm Hg)
VTI (cm)
Stroke volume (mL)
Cardiac output (L/min)
Cardiac Index (L/min/m2)
Systemic vascular resistance
(dynes-sec/cm5)
LMR
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1.42 ± 1.05
129.28 ± 7.5
17.2 ± 5.86
93.55 ± 7.74
83.27 ± 6.47

EOT

p

0.94 ± 0.43
133.96 ± 5.45
86.4 ± 19.56
80.36 ± 10.35
93.37 ± 6.05

0.002
0.001

25.29 ± 5.27
21.52 ± 4.09
90.21 ± 21.67
73.09 ± 27.13
8.46 ± 2.20
5.93 ± 2.42
4.62 ± 1.21
3.53 ± 1.49
720.73 ± 238.18 1341.38 ± 608.37
1.43 ± 1.56

0.19 ± 0.15

0.013
0.002
0.001
<0.001
<0.001
0.03
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SAT-028
Impact of antiviral treatment in patients with HCV cirrhosis: a
reduction in hospital admission rates
P. Bamania1, N.J. Burstow1, N. Selvapatt1, A. Brown1, A. Dhar1.
1Department of Hepatology, St. Mary’s Hospital, Imperial College
London, London, United Kingdom
E-mail: prashant.bamania12@imperial.ac.uk
Background and Aims: Sustained virological response (SVR) reduces
mortality, but there is limited data on the effect on morbidity
especially when compared to untreated (untx) patients. Further the
impact of treating decompensated cirrhotics with direct acting antivirals (DAAs) is not fully understood. This study evaluates hospital
admissions, a surrogate for morbidity, in both treatment experienced
and untreated HCV cirrhotics. We also evaluate admission rates before
and after DAA treatment in patients with decompensated cirrhosis.
Methods: We performed a retrospective analysis of one- and twoyear hospital admissions data for SVR, No SVR and Untx patients with
HCV cirrhosis. To mitigate effects of severity of cirrhosis analysis was
performed on those with UKELD scores <49 and MELD <15. A separate
analysis of hospital admissions one year pre- and post-treatment
with DAAs in patients with decompensated HCV cirrhosis was
undertaken. Admissions data while patients were on treatment was
excluded in both analyses.
Results: Compensated cirrhosis: UKELD < 49: 1 year follow-up n =
130 (SVR: No SVR: Untx; 27:56:47) 2 year follow-up, n = 111
(27:46:38). MELD < 15: 1 year follow-up, n = 113 (22:55:36) and 2
year follow-up, n = 97 (22:47:28). There was a significant reduction in
liver related admission days and liver related events in the SVR versus
Untx groups at one year ( p = 0.04 and p = 0.05) and two years ( p =
0.003 and p = 0.004) in UKELD score <49 patients and at two years in
MELD score <15 patients ( p = 0.006 and p = 0.005). No significant
differences were noted in non-liver related admissions.
Decompensated cirrhosis: n = 40 (median UKELD score 51, MELD
score 18). 92.5% (37/40) achieved SVR, 2.5% (1/40) relapsed, 5% (2/40)
died on treatment. 5% (2/40) died one year following treatment.
Fewer patients had hospital admissions one year post-treatment
compared to one year pre-treatment (10%, 4/40 vs. 45%, 18/40) with a
significant reduction in total admission days (105 vs. 199, p = 0.03)
and liver related admission days (24 vs. 107, p = 0.0006). No
significant difference was observed in non-liver related admissions.
Conclusions: In both decompensated and compensated HCV
cirrhosis, SVR is associated with a significant reduction in morbidity
(liver related admissions). These results further support the importance of prioritising treatment in this patient group and provide a
platform for a health economic analysis of added hospital admission
cost savings in HCV cirrhosis.
SAT-029
Occult advanced fibrosis in the general population
R. Safadi1, J. Amer1. 1Liver Unit, Hadassah Hebrew University Hospital,
Jerusalem, Israel
E-mail: johnnyamer@hotmail.com
Background and Aims: The occult cases with asymptomatic
advanced fibrosis due to the increased epidemiology of fatty liver
disease are underdiagnosed. Aim: To estimate the incidence of occult
cirrhosis in the general population within Nazareth District insurers
by the Clalit HMO.
Methods: Of ∼300,000 citizens, about ∼200,000 are Clalit HMO
members. We included 95502 cases aged 18–75 years tested within
2015–2016 for ALT, AST, PLT, INR, fasting blood glucose (FBG),
Creatinine, Albumin, Total Bilirubin. We excluded cases with ALT
>250 (to avoid acute illnesses), known ICD9 diagnosis of cirrhosis or
hemtologic and oncologic disorders, as well as cases treated with
immune suppressions. FIB-4 scoring was then calculated based on
the acceptable formulation.
Results: We tested 88,098 cases were included; with mean age at the
test of 41.8 ± 15.3 years (range 15.4–76.1). Mean FIB-4 score was 0.85
S570

± 0.54 (ranged 0.11–21.18). FIB-4 calculation was compatible with
advanced fibrosis (F3-F4) in 394 cases (0.45%) of the general
population; low fibrosis (F0-F1) found in 80,059 cases (90.9%) of
the general population. However, indeterminate FIB-4 values
observed within 7,639 cases (8.7%). Although FIB-4 scoring has
limitation of negative and positive predictive values, the significant
differences in disease severity are supporting validity of the test
(Table-1). Compared to F0-F1 group, the F3–4 group was older with
lower Albumin and PLT count. However, total creatinine, total
bilirubin, INR and fasting blood glucose (FBG) increased in the F3-4
group. The incidence of F3-F4 increase in aging and becomes 2.3% in
age >65 and 2.5 in ages >70 years (Table-2).
Table 1: Significant differences in high & low FIB-4 scoring groups, P
(F0-1:F3-4) < 0.001

AGE
ALBU
INR
CREAT
T BILI
PLT
FBG

F0-F1

STD

Indeterminate

STD

F3-F4

STD

39.85
4.36
1.04
0.81
0.67
278.46
108.08

14.38
0.28
0.62
0.44
0.76
74.63
46.68

60.99
4.31
1.24
0.96
0.74
216.87
131.65

10.56
0.27
0.98
0.64
0.55
55.88
65.66

60.80
4.22
1.43
1.09
1.14
193.98
172.03

11.09
0.37
1.38
0.83
1.18
85.49
92.06

Table 2: Increase incidence of high FIB-4 scoring according to age
groups
<40 Y

>40 Y

>50 Y

>60 Y

>65 Y

>70 Y

N
42503.00 45596.00 27810.00 13032.00 7503.00 3509.00
F3-F4 Cases
15.00
379.00
329.00
236.00 174.00
88.00
F3-F4%
0.04
0.83
1.18
1.81
2.32
2.51

Conclusions: The estimated rate of occult advanced fibrosis was
0.45% of general population based on FIB-4 scoring (with its
limitations). This incidence is age related, and becomes >2% of the
>65 year old population.
SAT-030
Carvedilol is associated with improved survival in patients with
decompensated cirrhosis
R. Sinha1, K.A. Lockman2, N. Mallawaarachchi1, M. Robertson1,
J.N. Plevris1, P.C. Hayes1. 1Gastroenterology and Liver Medicine;
2
Hepatology Lab, Royal Infirmary and The University of Edinburgh,
Edinburgh, United Kingdom
E-mail: rohits78@gmail.com
Background and Aims: Carvedilol, a non-selective beta-blocker
(NSBB) with additional anti-alpha 1 receptor activity, is a potent
portal hypotensive agent. Increasingly, it is used as prophylaxis
against variceal bleed. However, its safety in decompensated liver
cirrhosis with ascites is still disputed. In this study, we examined
whether long-term use of carvedilol in the presence of ascites is a risk
factor for mortality.
Methods: This was a single-centre retrospective analysis of 325
consecutive patients with liver cirrhosis and ascites presenting to our
Liver Unit between 1st of January 2009 to 31st August 2012. The
primary outcome was all-cause and liver-specific mortality in
patients receiving or not receiving carvedilol as prophylaxis against
variceal bleeding.
Results: Baseline severity of ascites and UK End Stage Liver Disease
(UKELD) score between carvedilol (n = 132) and non-carvedilol
cohort (n = 193) were comparable. Median follow-up time was 2.3
years. Survival at the end of the follow-up period was 30% and 8% for
carvedilol and non-carvedilol group respectively ( p < 0.0001). The
long-term survival was significantly better in carvedilol than that
seen in non-carvedilol group (Log Rank p = 0.004). The survival
difference remained significant after adjusting for age, gender,
severity of ascites, etiology of cirrhosis, spontaneous bacterial
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peritonitis prophylaxis and serum creatinine with hazard ratio of 0.69
[CI 0.52, 0.91] ( p = 0.01), suggesting 31% reduction in mortality. When
stratified as per the severity of ascites, the use of carvedilol resulted in
hazard ratio of 0.54 [0.33, 0.87] ( p = 0.001) in those with mild ascites.
Even with moderate or severe ascites, carvedilol use was not
associated with increased mortality.

amount higher (p = 0.043) in ND versus LD patients. From LD patients
with weight loss the majority (61%) lost less than 3 kg, but the
proportion of patients with significant (over 5 kg) weight loss was
also important (19%). BMI did not differ ( p = 0.81) between the three
groups (LD 26.2, ND 25.5 and OD 25.9 kg/m2). Malnutrition as
defined by BMI < 18.5 was infrequent (3.21%) and did not differ
between groups while defined as BMI < 20 and weight loss >5% in
the last 3 months was encountered in 5.25% of patients and
significantly associated with LD ( p = 0.006). Loss of appetite was
similarly reported in LD and ND patients. LD patients complained
more frequently of fatigue ( p < 0.0001) while patients with ND
of pain ( p < 0.0001), depression ( p < 0.001) and altered bowel habits
( p = 0.0042).
Conclusions: A high proportion of liver disease patients lose
weight and doing so are at risk of developing malnutrition. The
main cause is reduced food intake as a consequence of reduced
appetite. Nutritional evaluation, counselling and therapy represent
an important part of the management of liver disease patients.
SAT-033
Assessment of Sepsis-3 criteria in patients with cirrhosis and
bacterial infections
S. Piano1, G. Chies1, M. Tonon1, A. Romano1, E. Vettore1, M. Stanco1,
C. Pilutti1, A. Brocca1, S. Fasolato1, P. Angeli1. 1Unit of Internal Medicine
and Hepatology, Department of Medicine, University of Padova,
Padova, Italy
E-mail: salvatorepiano@gmail.com

Conclusions: Long-term carvedilol therapy is not harmful in
decompensated cirrhosis with ascites.
SAT-031
Frequency and causes of malnutrition in liver disease patients:
results from a multi-centric cross-sectional survey from
gastroenterology tertiary clinics
R. Vadan1, S. Iacob1, B. Stoica1, S. Ichim1, M. Lita1, T. Manuc1,
C. Cijevschi2, A. Trifan2, D. Dobru3, E. Dumitru4, M. Tantau5, C. Brisc6,
M. Diculescu1, C. Gheorghe1, L. Gheorghe1. 1Gastroenterology and
Hepatology Centre, Fundeni Clincal Institute, Bucharest;
2
Gastroenterology, Gastroenterology and Hepatology Institute, Iasi;
3
Gastroenterology, Clinical Regional Hospital, Targu Mures;
4
Gastroenterology, UMF Ovidius, Constanta; 5Gastroenterology, Regional
Gastroenterology and Hepatology Institute, Cluj Napoca;
6
Gastroenterology, Regional Clinical Hospital, Oradea, Romania
E-mail: roxanavadan@yahoo.com
Background and Aims: Nutritional status is an important prognostic
factor for patients with liver diseases. The aim of our study was to
evaluate the frequency of malnutrition and the dietary habits of
patients with liver diseases as compared with patients with other
digestive diseases.
Methods: We performed a one day cross sectional survey (Nutrition
Day in Hospitals) to evaluate the nutritional status of all inpatients
from seven tertiary Gastroenterology Centers. Patients responded
to specific questionnaires. The following variables were evaluated
by medical staff: diagnosis, weight, height, fluid retention, BMI/BMI
for ascites, weight changes, dietary habits/food intake, causes of
low intake. Patients with liver diseases (LD) were compared with
patients with neoplastic diseases (ND) and with patients with nonneoplastic gastrointestinal and pancreatic diseases – other diseases
(OD).
Results: 373 patients were included (52.6% males, mean age 59.58 ±
13.35 years), 59.48% with LD, 18.77% with ND, and 21.75% with OD. A
large proportion of patients (57.79%) reported reduced food intake,
similar in LD and ND groups. The causes as reported by the patients
were: anorexia (38.48%), pain (20.39%), nausea or vomiting (19.35%),
early satiety (5.92%), altered bowel habits (constipation 3.15% or
diarrhea 1.57%a), changes in taste (4.48%) or smell (2.9%). Weight loss
in the last three months was more frequent ( p = 0.016) and the

Background and Aims: Patients with cirrhosis have a high risk of
sepsis, which may confer a poor prognosis. SIRS criteria has several
limitations in patients with cirrhosis. Recently, a panel of experts
suggested new criteria for sepsis in general population. Sepsis was
defined as an acute increase of Sequential Organ Failure Assessment
(SOFA) of at least 2 point from baseline in patients with infections
(Sepsis-3). In patients outside the ICU, the qSOFA (at least 2 among:
alteration in mental status, systolic blood pressure ≤100 mmHg,
or respiratory rate ≥22/min) has been suggested to screen sepsis.
These criteria have never been applied in cirrhotic patients. The aim
of our study was to assess the ability of sepsis-3 criteria in
predicting in hospital mortality in patients with cirrhosis and
bacterial infections.
Methods: From 2012 to 2016 consecutive patients with cirrhosis and
bacterial infections were included. Demographic, laboratory and
microbiological data were collected at the diagnosis of infection.
Preadmission SOFA was assessed using preadmission data as
provided for acute kidney injury criteria. Patients were followed up
until death, liver transplantation or discharge.
Results: 259 patients were included (Age = 61 ± 12 years, MELD
score = 20 ± 7). The most common infections were urinary tract
infection (33%), SBP (23%) and pneumonia (14%); 16% of isolated
bacteria were multidrug resistant. SIRS, qSOFA and sepsis-3 criteria
were found in 34, 23 and 76% of patients, respectively. During the
hospitalization 19% of patients died. In multivariate analysis CLIF-AD
score (OR = 1.06; p < 0.01), C-reactive protein (OR = 1.64; p = 0.01),
qSOFA (OR = 3.37; p < 0.01), Sepsis-3 criteria (OR = 5.81; p = 0.02) and
nosocomial infections (OR = 2.16; p = 0.05), but not SIRS, were found
to be independent predictors of mortality. Patients with Sepsis-3
criteria had a lower rate of response to the first line antibiotic
treatment (75 vs 94%; p < 0.01), a higher incidence of onset of acuteon-chronic liver failure (50 vs 19%; p < 0.01) were more likely to be
transferred in ICU (14 vs 2%; p = 0.01) and to die (22 vs 3%; p < 0.01)
during the hospitalization than those without Sepsis-3 criteria.
Similar findings were found for qSOFA.
Conclusions: Sepsis-3 criteria are accurate in predicting the severity
of bacterial infections in patients with cirrhosis. qSOFA represents a
useful bedside tool to assess risk for worse outcomes in these
patients. Patients with Sepsis-3 criteria and positive qSOFA deserve
more intensive management and a strict surveillance.
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SAT-034
Impact of Acute-on-Chronic Liver Failure on response to
treatment with terlipressin and albumin in patients with type 1
hepatorenal syndrome
S. Piano1, H.H. Schmidt2, X. Ariza3, A. Amoros4, A. Romano1, E. Solà3,
A.L. Gerbes5, M. Bernardi6, C. Alessandria7, J. Trebicka8, F. Nevens9,
T. Gustot10, V. Arroyo4, P. Gines3, P. Angeli1. 1Department of Medicine,
Unit of Internal Medicine and Hepatology, University of Padova, Padova,
Italy; 2Klinik für Transplantationsmedizin, Universitätsklinikum
Münster, Münster, Germany; 3Liver Unit, Hospital Clinic, IDIBAPS,
CIBEREHD, University of Barcelona; 4EF-CLIF, EASL-CLIF Consortium,
Barcelona, Spain; 5Liver Center Munich, Department of Internal
Medicine II, University Hospital Munich, Munich, Germany;
6
Department of Medical and Surgical Sciences, University of Bologna,
Bologna; 7Division of Gastroenterology and Hepatology, San Giovanni
Battista Hospital, Torino, Italy; 8Department of Internal Medicine I,
University of Bonn, Bonn, Germany; 9Department of Liver and
Biliopancreatic Disorders, University Hospital Gasthuisberg KU Leuven,
Leuven; 10Dept. Gastroenterology and Hepato-Pancreatology, Erasme
Hospital, Université Libre de Bruxelles, Brussells, Belgium
E-mail: salvatorepiano@gmail.com
Background and Aims: Type 1 hepatorenal syndrome (HRS) is
the most life threatening type of renal failure in patients with
cirrhosis. The administration of terlipressin and albumin has been
shown to be effective in treating type 1 HRS. According to the EASLCLIF consortium definition, patients with type 1 HRS meet ACLF
criteria, however, the impact of ACLF (Acute-on-Chronic Liver Failure)
grade on the response to treatment has never been assessed. The
aims of our study were: (a) to evaluate predictors of response to
treatment with terlipressin and albumin in patients with type 1 HRS
(reduction in serum creatinine [sCr] <1.5 mg/dL at the end of
treatment); (b) to evaluate predictors of 90-day mortality in these
patients.
Methods: Patients with type 1 HRS treated with terlipressin and
albumin at the University of Padova, Hospital Clinic of Barcelona,
University of Munster, and other centers of the EASL-CLIF consortium
were included. Demographic, clinical and laboratory data were
collected before the initiation of treatment. Patients were followed
up until death, liver transplantation or 90 days.
Results: 298 patients were included. Patients were treated for a
median of 8 days and response was found in 53% of them. Responders
were more likely to have a precipitating event of HRS (76 vs 65%; p =
0.037), had lower bilirubin (3.3 vs 4.8 mg/dl; p = 0.003), lower INR
(1.6 vs 1.8; p = 0.004) and lower sCr (2.7 vs 3.2 mg/dL; p < 0.001)
than non responders. Response rate had a stepwise decrease
moving from grade 1 to grade 3 ACLF (60, 48 and 29% for grade 1,
grade 2 and grade 3, respectively; p < 0.001). In multivariate
analysis the presence of a precipitating event (OR = 2.08; p = 0.008),
baseline sCr (OR = 0.21; p = 0.001) and ACLF grade (OR = 0.62; p =
0.005) were found to be independent predictors of response to
treatment. During the 90 day follow 40% of patients died. Responders
to treatment had a lower transplant-free mortality rate than
non responders (33 vs 68%; p < 0.001). In multivariate analysis, age
(HR = 1.05; p < 0.001), white blood cell count (HR = 1.03; p = 0.015),
ACLF grade (HR = 2.09; p < 0.001) and response to treatment (HR =
0.42; p < 0.001) were found to be independent predictors of 90-day
mortality.
Conclusions: ACLF grade is a main determinant of response to
terlipressin and albumin in patients with type 1 HRS. ACLF grade
affects survival independently from the response to treatment. New
therapeutic strategies should be developed for patients with type 1
HRS and extrarenal organ failures.
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SAT-035
Prediction in-hospital mortality of acute esophagogastric variceal
bleeding: which is the best score?
S. Monteiro1, T.C. Gonçalves1, J. Magalhães1, P.B. Carvalho1,
C. Marinho1, J. Cotter1,2,3. 1Gastrenterology, Hospital da Senhora da
Oliveira-Guimarães, Guimarães; 2School of Medicine; 3Associate
Laboratory ICVS, University of Minho, Braga, Portugal
E-mail: sara.s.o.monteiro@gmail.com
Background and Aims: According to the Consensus Baveno VI the
main predictors of mortality at 6 weeks in patients with acute
bleeding from gastroesophageal varices are: C class of score ChildPugh, updated MELD score and failure to achieve primary hemostasis.
The objective was to evaluate the accuracy of the MELD score in
predicting in-hospital mortality of cirrhotic patients admitted for
acute esophagogastric variceal bleeding (EGVB) and compare with
other scores: Child-Pugh, MELDNa, United Kingdom End-Stage Liver
Disease (UKELD), MELD to serum sodium ratio (MESO), integrated
MELD (iMELD) and updated MELD.
Methods: We performed a retrospective evaluation of patients
admitted with liver cirrhosis and acute EGVB between January 2011
and November 2015. In-hospital mortality was defined as death from
bleeding and discharge. The ability of different discriminant scores to
discriminate mortality and survival was assessed by the area under
the ROC curve (AUC).
Results: Eighty seven patients were included, with a mean age of 57
years, 63 were male (72%) in Child-Pugh class A / B / C: 16/43/28. All
patients underwent medical and endoscopic therapy. In-hospital
mortality was 16% (14 cases), on average 9 ± 7 days after the bleeding
event. The MELD, MELDNa, MESO and Meldi score showed a good
ability to predict in-hospital mortality (AUC of 0.825, 0.823, 0.828 and
0.801, respectively, with no significant differences between areas, p >
0.05). The updated MELD presented a reasonable accuracy with AUC
0.786, p = 0.001. The Child-Pugh score and UKELD did not show
discriminatory capacity to predict mortality (AUC 0.578, p = 0.355
and AUC of 0.627, p = 0.133, respectively).
Conclusions: The MELD, MELDNa, MESO and MELDi scores can be
used as predictors of early mortality in cirrhotic patients admitted for
EGVB, allowing a better risk stratification and influence the treatment
in these patients.
SAT-036
Rifaximin reduces cirrhotic complications and prolongs overall
survival in patients experiencing hepatic encephalopathy
S.H. Kang1, J.-J. Yoo2, J.-H. Lee1, J.Y. Nam1, Y. Chang1, H. Cho1, Y.Y. Cho1,
Y.B. Lee3, E.J. Cho1, S.J. Yu1, J.S. Lee4, Y.J. Kim1, J.-H. Yoon1. 1Department
of Internal Medicine and Liver Research Institute, Seoul National
University College of Medicine, Seoul; 2Department of Gastroenterology
and Hepatology, Soonchunhyang University Hospital Bucheon;
3
Department of Gastroenterology and Hepatology, Bundang CHA
Hospital; 4Department of Gastroenterology and Hepatology, Inje
University Ilsan Paik Hospital, Gyeonggi-do, Korea, South
E-mail: shkang0114@gmail.com
Background and Aims: Rifaximin might decrease the risk of portal
hypertension-related complications by controlling small intestinal
bacterial overgrowth. In this study, we aimed to evaluate whether
rifaximin could prolong overall survival (OS) and reduce the risks of
various cirrhotic complications.
Methods: We conducted a retrospective study that included 1,042
patients experiencing hepatic encephalopathy (HE): 421 patients
without hepatocellular carcinoma (HCC; the non-HCC cohort) and
621 patients with HCC (the HCC cohort). The primary endpoint was
OS and secondary endpoints were recurrence of HE and the
development of spontaneous bacterial peritonitis (SBP), hepatorenal
syndrome (HRS), and variceal bleeding.
Results: In the non-HCC cohort, 145 patients received rifaximin plus
lactulose (the rifaximin group) and 276 patients received lactulose
alone (the control group) to treat HE. The multivariate analysis
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revealed that rifaximin significantly prolonged OS (adjusted hazard
ratio [aHR], 0.697; 95% CI, 0.510–0.954; p = 0.024) and reduced the
risk of recurrent HE (aHR, 0.452; p < 0.001), SBP (aHR, 0.210; p <
0.001), and variceal bleeding (aHR, 0.393; p = 0.005) but not HRS
(aHR, 0.598; p = 0.08). In the HCC cohort, 173 patients received
rifaximin plus lactulose and 448 patients received lactulose alone.
Rifaximin treatment failed to prolong OS (aHR, 1.177; p = 0.121) after
adjusting for tumor stages. Rifaximin significantly reduced the risk of
SBP (aHR, 0.323; p < 0.001) but failed to reduce the risks of variceal
bleeding (aHR, 0.632; p = 0.072) or recurrent HE (aHR, 0.689; p =
0.057). The risk of Clostridium difficile-associated diarrhea was not
significantly different between the rifaximin and control groups
(aHR, 0.028; p = 0.338).

Results: In 660 enrolled patients with hepatic insults, 391 (59.2%)
had the first time decompensation and 269 (40.8%) had previous
decompensation. 72.1% (282/391) the first time decompensated
patients presented MOF (multiple organs failure, CLIF-C definition,
met any of ACLF grades) and 64.3% (173/269) previous decompensated patients had MOF. Short term LT free mortality of MOF patients
in first time decompensated patients was significantly higher than
non-MOF patients (28-days mortality 43.7% vs. 1.2%, 90-days 64.0%
vs. 6.0%, 180-days 69.3% vs. 13.4%, 360-days 72.0% vs. 15.9%, p < 0.001
respectively), indicating that compensated cirrhotic AD patients with
hepatic insults is a heterogeneous population. Similarly, previous
decompensated patients with hepatic insults also displayed a
heterogeneous pattern which contained a significantly higher
mortality MOF group and a lower mortality stable non-MOF group
(28-days mortality 49.3% vs. 2.9%, 90-days 69.6% vs. 7.2%, 180-days
75.8% vs. 15.7%, 360-days 76.6% vs. 23.5%, p < 0.001 respectively).
After comparing MOF patients in first time decompensated group
with MOF in previous decompensated group, there are no significant
differences of incidence in all 5 organs failure (kidney 16.0% vs. 22.5%,
cerebral 14.9% vs. 11.6%, coagulation 50.7% vs. 50.3%, circulation 5.7%
vs. 5.8%, lungs 4.3% vs. 1.2%, p > 0.05 for all parameters) except for
hepatic failure (83.7% vs. 75.1%, p = 0.026). There are no significant short term LT free mortality difference in all evaluation
points ( p > 0.05).

Conclusions: In patients without HCC who experienced HE, rifaximin
treatment significantly prolonged OS and reduced the risks of SBP,
variceal bleeding, and recurrent HE.
SAT-037
Hepatitis B virus associated cirrhotic acute decompensated
patients with hepatic insults were a heterogeneous population
which included Acute-on-chronic Liver Failure patients
S. Yin1, L.-Y. Chen1, S.-J. Wang1, W.-Y. Gu1, Q. Xie2, H. Li1. 1Department of
Gastroenterology, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong
University, Shanghai Institute of Digestive Disease; 2Department of
Infectious Disease, Ruijin Hospital, School of Medicine, Shanghai Jiao
Tong University, Shanghai, China
E-mail: yshcezi@126.com
Background and Aims: Acute on chronic liver failure (ACLF) in
cirrhotic patients is a new clinical entity. However whether
decompensated cirrhotic patients should be separated from ACLF
for the sake of homogeneity is questionable. The aim of the current
study is to illuminate HBV associated cirrhotic AD (acute decompensation) patients with hepatic insults (AARC definition, TB > 5 NL, INR
> 1.5) is a heterogeneous population and ACLF should be a separated
part of it.
Methods: 660 consecutive hospitalized HBV associated cirrhotic
AD patients with hepatic insults from two medical centers between
2005 and 2010 in Shanghai, China were included. Clinical characteristics, disease progression, organ failures, mortality were
evaluated.

Conclusions: Our data showed HBV cirrhotic patients with hepatic
insults were a heterogeneous population, which included high
mortality MOF patients and low mortality stable patients. Our
results further confirmed that ACLF (CLIF-C definition) does occur
in HBV associated decompensated patients.
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SAT-039
HCV cirrhosis: liver volume as a non-invasive predictor of liver
recovery post DAA treatment
T. Di Maira1, N.G. Morales2, C. Pallarés3,4, M. Prieto2,4, M. Berenguer2,4.
1
Liver Unit, Hospital La Fe; 2Liver Unit, La Fe Hospital; 3Laboratory of
Herpetology and Liver Transplantation, Hospital La Fe, Valencia;
4
CIBEREHD - Centro de Investigación Biomédica en Red en el Área
temática de Enfermedades Hepáticas, Madrid, Spain
E-mail: dimaira@me.com
Background and Aims: New DAA for HCV treatment allow to achieve
a SVR in the most of patients; many patients with advanced liver
disease continue to have impaired liver function. Non-invasive tests
are needed to predict their outcomes. CT/MRI imaging routinely
performed could be used to calculate liver and spleen volumes.
Aim: to assess baseline liver volume as a predictor of post-SVR liver
function.
Methods: Cirrhotic patients who achieved an SVR and with a Child
score ≥B7 prior to the start of treatment, were included. Pretreatment liver ( pLV) and spleen ( pSV) volumes were calculated from
CT/MRI images obtained within 180 days of the start of HCV
treatment and were adjusted for body surface area (BSA). Logistic
regression was used to identify factors associated with recovery of
liver function, defined as a score <3 obtained by the sum of albumin,
bilirubin and INR pre/post-SVR ratio levels.
Results: The median pre-treatment age of the 26 patients was 53 yrs
(40–79); albumin, 3.0 g/dL (2.2–3.6); bilirubin, 2.5 mg/dL (1–9); INR,
1.3 (1.1–2.3); MELD, 15.5 (10–21); pLV, 1336 mL (853–2468); pSV,
815 mL (276–2752) and BSA, 1.8 m2 (1.33–2.23). Overall survival was
92%, 69% and 50% at 4, 8 and 12 months. Liver decompensation
occurred in 9 patients, at a median time of 3.6 months (.27–5.5).
Liver function improved in 61.5% of the patients. Recovery (albumin,
bilirubin and INR ratio sum <3) was associated with higher survival
( p = 0.001) and was also independently associated with lower rate of
liver decompensation (HR 1.24, CI/95%, 1.06–1.46, p = 0.007).
Liver function improvement was significantly related to higher
pLV (OR 2.24 per mL/m2, p = 0.024), lower pSV (OR −2.11 for
every mL/m2, p = 0.049), and the pLV-pSV ratio (OR −3.154 for every
unit, p = 0.005). A trend was found between baseline MELD and liver
recovery ( p = 0.066).
Conclusions: Pre treatment liver volume may be a non-invasive
prognostic indicator of liver functional status and liver function
recovery. Updated data analysing a larger cohort of patients is
ongoing.
SAT-040
Malnutrition is an independent predictor of immune dysfunction
in cirrhotic patients
S. Sood1, B. Chapman2, S. Le1,3, K. Visvanathan4, P.J. Gow5, P. Angus5,
A.G. Testro5. 1Department of Gastroenterology & Hepatology, Royal
Melbourne Hospital, Melbourne; 2Nutrition & Dietetics, Austin Health,
Heidelberg; 3Department of Gastroenterology, Monash Health, Clayton;
4
Innate Immunity Laboratory, St Vincents Hospital, Fitzroy; 5Liver
Transplant Unit Victoria, Austin Health, Heidelberg, Australia
E-mail: siddharth.sood@mh.org.au
Background and Aims: Cirrhosis associated immune dysfunction
(CAID) contributes to the high morbidity and mortality from
infections in individuals with cirrhosis. CAID has deficiency not
only in quantity of immune cells, but also in quality that cannot
simply be explained by portal hypertension and splenic sequestration. Malnutrition may be partly responsible for this immune
dysfunction. QuantiFERON-monitor (QFM, Qiagen, USA) is a novel
immune function assay that measures IFN-gamma production
following dual stimulation of both the innate and adaptive immune
systems. We aimed to identify whether immune dysfunction in
cirrhotics is associated with malnutrition.
Methods: We prospectively measured QFM in 81 cirrhotic patients
awaiting liver transplantation at our centre as part of the first clinical
S574

trials assessing QFM before and after transplantation. Low QFM is
suggestive of immunosuppression. Patients also had nutritional
assessments including the subjective global assessment (SGA) and
handgrip strength (HGS). SGA scoring is (A) well nourished, (B)
mild/moderately malnourished, and (C) severely malnourished.
HGS was assessed in kg. Groups were compared using multivariate
linear regression.
Results: 57/81 male and median age 54yo. The most common
aetiology was HCV (n = 35) and 29 had hepatocellular carcinoma
(HCC). The median QFM decreased as malnutrition increased, with
211 IU/mL in SGA A (n = 26, 32.1%), 137 IU/mL in B (n = 41, 50.6%) and
26.6 IU/mL in C (n = 14, 17.3%). On univariate analysis, both SGA ( p =
0.009) and HGS ( p = 0.02) were significantly associated with QFM,
along with MELD score ( p = 0.0001). On multivariate analysis, severe
malnutrition (SGA C) was an independent predictor of immune
function ( p = 0.03).
Multivariate analysis of QFM

Coefficient
SGA B
SGA C
MELD

−51.7
−208
−16.9

Standard
Error
71.3
92.0
4.80

95% CI
−194:90.3
−391:−24.7
−26.5:−7.37

p
0.47
0.03
0.001

Conclusions: Severe malnutrition (SGA C) plays a significant role in
the immunosuppressed status of patients with cirrhosis, even after
taking into account the severity of liver disease. Improving nutritional
status may lead to improved immune function in cirrhosis, and
associated rates of reduced infection.
SAT-041
Albumin-bilirubin grade allows accurate prediction of live births
in patients with liver disease
T.Y. Lim1, E. Gonsalkorala1, M. Cannon1, S. Gabeta1, L. Penna2,
M.A. Heneghan1. 1Institute of Liver Studies; 2Obstetrics and
Gynaecology, King’s College Hospital, London, United Kingdom
E-mail: llty24@gmail.com
Background and Aims: Patients with chronic liver disease (CLD)
increasingly desire to become pregnant. Previously, pre-conception
MELD score was shown to predict risk of decompensation in cirrhotic
women. The Albumin-Bilirubin (ALBI) Grade is a simple score used in
the assessment of liver function in hepatocellular carcinoma
management. We aimed to assess the utility of pre-conception/first
trimester ALBI grade in women with CLD, and compare its utility
with standard scoring systems such as MELD, MELD-Na, UKELD and
APRI.
Methods: Retrospective analysis of all pregnancies occurring in
patients with CLD between 1983 and 2016 at King’s College Hospital
was performed. Patients were identified from a prospectively collated
liver database and clinical data was collected from patient records.
Data was analysed using SPSS v22.
Results: 154 conceptions occurred in 95 women; 70 conceptions
were from 44 cirrhotic women. 67% (n = 64) of women were White,
14% Black (n = 13), 5% South Asian (n = 5), 7% others (n = 7) and 6%
(n = 6) were unknown. Aetiology of liver disease included autoimmune
hepatitis (55%, n = 53), metabolic/congenital (12%, n = 11), PBC/PSC/
AISC (6%, n = 6), HBV/delta co-infection (5%, n = 5), biliary atresia (4%,
n = 4), veno-occlusive disease (4%, n = 4) and others (13%, n = 12).
Median age at conception was 28 years (16–51). The live birth rate
was 81.2% (125/154) and gestation were carried to term (≥37 weeks)
in 78 (51%) pregnancies. For those with available data (123
pregnancies), 47 (31%) were spontaneous vaginal delivery (SVD), 55
(36%) caesarean section (CS), 24 (16%) SVD/CS, 9 (6%) terminations
(TOPs). 17 (16%) pregnancies were spontaneously aborted; 15 (10%)
miscarriages (<20 weeks) and 2 (1%) still births (>20 weeks).
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After exclusion of women with TOPs, non-cirrhotic viral hepatitis and
Crigler-Najjar disease, complete data was available for 98 pregnancies. On univariate analysis, live birth was significantly associated
with albumin ( p = 0.0001), bilirubin ( p = 0.009), haemoglobin ( p =
0.014), platelets ( p = 0.029), INR ( p = 0.033), MELD ( p = 0.005),
MELD-Na ( p = 0.006), UKELD ( p = 0.002), ALBI ( p = 0.0001) and
APRI (p = 0.004).
ALBI performed better than other scoring systems at predicting live
births with area under ROC curve of 0.83 ( p = 0.0001) (Figure). ALBI
score ≥−2.62 demonstrated 86% sensitivity and 67% specificity for
predicting a live birth.

HR for myocardial infarction for cirrhosis patients vs. controls was
0.96 (95% CI: 0.81–1.13), but we found an association between
cirrhosis and myocardial infarction in the lowest age quartile
(Table 1). This association was not present in our sensitivity analysis
using only primary diagnoses. Because of cirrhosis patients’ high
mortality they had a lower 5-year risk of myocardial infarction than
population controls (Table 1).
Table 1: Hazard Ratio (HR) for myocardial infarction for cirrhosis
patients vs. population controls and cumulative risks for myocardial
infarction by age and gender with 95% confidence intervals

Total
Men
Women
Age quartiles
(years)
–49
50–56
57–63
64–

HR for myocardial
infarction for
cirrhosis patients
vs. population
controls

Cirrhosis patients’
cumulative 5-year
risk for
myocardial
infarction (%)

Population
controls’
cumulative 5-year
risk for
myocardial
infarction (%)

0.96 (0.81–1.13)
0.92 (0.77–1.11)
0.95 (0.64–1.42)

1.0 (0.9–1.1)
1.1 (0.9–1.3)
0.8 (0.6–1.1)

1.6 (1.5–1.7)
2.0 (1.9–2.1)
0.8 (0.7–0.9)

1.42 (0.91–2.22)
0.84 (0.60–1.19)
1.04 (0.76–1.41)
0.84 (0.63–1.22)

0.7 (0.5–1.0)
0.8 (0.5–1.0)
1.1 (0.8–1.4)
1.5 (1.2–1.9)

0.6 (0.5–0.7)
1.3 (1.1–1.4)
1.7 (1.6–1.9)
3.2 (2.9–3.4)

Conclusions: Cirrhosis is not a risk factor for myocardial infarction.

Conclusions: ALBI demonstrates good utility in predicting a live birth
during pregnancy. This provides a useful tool for the evaluation and
counselling of patients with liver disease.
SAT-042
Alcoholic cirrhosis is not a risk factor for acute myocardial
infarction: a nationwide cohort study
T. Deleuran1, M. Schmidt2, H. Vilstrup1, P. Jepsen1,2. 1Department of
Hepatology and Gastroenterology; 2Department of Clinical
Epidemiology, Aarhus University Hospital, Aarhus, Denmark
E-mail: thomas.deleuran@clin.au.dk
Background and Aims: It is unclear whether alcoholic cirrhosis is a
risk factor for acute myocardial infarction. We used data from
nationwide healthcare registries to examine whether such an
association exists.
Methods: We included all Danish residents diagnosed with alcoholic
cirrhosis in 1996–2014. They were matched 1:5 on age, gender and
birthdate to population controls. We excluded patients and controls
with a history of ischemic heart disease. The main outcome was any
hospital discharge diagnosis code for acute myocardial infarction. In a
sensitivity analysis we restricted the analysis to primary diagnoses.
We used stratified Cox regression to estimate the hazard ratio (HR) for
myocardial infarction for alcoholic cirrhosis patients vs. population
controls adjusting for confounders. We repeated this analysis in
subgroups defined by gender and quartiles (<50, 50–56, 57–63, >63
years) of age at diagnosis. In addition, we used the cumulative
incidence function with death as a competing risk to compute 5-year
cumulative risks.
Results: We included 22,799 alcoholic cirrhosis patients and 107,152
population controls, the majority (67%) were male. A total of 281
cirrhosis patients and 3,267 controls had a myocardial infarction. The

SAT-043
Sarcopenia represents a risk factor for the development of hepatic
encephalopathy after transjugular intrahepatic portosysthemic
shunt
S. Nardelli1, B. Lattanzi1, S. Gioia1, F. Greco1, S. Torrisi1, M. Merli1,
O. Riggio1. 1Hepatology, Policlinico Umberto I, Sapienza University,
Rome, Italy
E-mail: nardelli.silvia@gmail.com
Background and Aims: Hepatic Encephalopathy (HE) is a major
problem in patients treated with TIPS. The patients submitted to TIPS
are frequently malnourished but no data are available on the impact
of nutritional status on post TIPS HE.The aim of our study was to
investigate whether a decrease in muscle mass may independently
influence the occurrence of HE after TIPS.
Methods: 46 consecutive cirrhotic patients submitted to TIPS were
included (34M/12F; Age: 58.6 ± 9.1 yrs; MELD: 11.3 ± 3.3). TIPS
indication were equally distributed between variceal bleeding and
refractory ascites. All patients had a computed tomography scan at
the level of the third lumbar vertebrae to determine the skeletal
muscle index (SMI); sarcopenia was defined by sex-specific cut-offs.
The incidence of the first episode of HE after TIPS, taking into account
the competing risk nature of the data (death or liver transplantation),
was estimated.
Results: Twenty-six patients (57%) were affected by sarcopenia;
compared to the patients without sarcopenia, patients with muscle
depletion were older, more often male and affected by a more severe
liver disease according to MELD score. During a mean follow up of 7 ±
9 months twenty-one (46%) patients developed overt HE after TIPS;
all of them were sarcopenic according to SMI while the prevalence
of muscle wasting in the patients who did not develop HE was
20% (sHR = 33.972; p = 0.001). At multivariate analysis, MELD score:
(sHR: 1.16, CI:1.01–1.34, p = 0.043) and sarcopenia: (sHR:31.3, CI:4.5–
218.07, p < 0.001) were independently associated to post TIPS HE.
Both basal ammonia (43.5 ± 18.5 vs. 56.8 ± 18.6 μg/dL) and its
increment after TIPS (+28.4 ± 11.5 vs. +53 ± 12.4 μg/dL) were significantly higher in sarcopenic patients.
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Conclusions: Muscle wasting, probably by reduce the handling of
ammonia, is a risk factor for the development of HE after TIPS.
Sarcopenia should be considered in the selection of the patients
submitted to TIPS. In sarcopenic patients, the amelioration of
nutritional status before TIPS may be a possible goal to decrease
the incidence of HE.
SAT-044
Effect of spontaneous bacterial peritonitis on mortality among
patients with alcoholic cirrhosis and ascites
T. Deleuran1, H. Vilstrup1, P. Jepsen1,2. 1Department of Hepatology and
Gastroenterology; 2Department of Clinical Epidemiology, Aarhus
University Hospital, Aarhus, Denmark
E-mail: thomas.deleuran@clin.au.dk
Background and Aims: In cirrhotic patients with ascites, spontaneous bacterial peritonitis (SBP) is prevalent and lethal, but estimates
of cumulative mortality after an SBP episode are scarce, and the longterm effect of an SBP episode on the mortality is unknown. We
examined changes in mortality hazard ratio for patients with vs.
without SBP with respect to time since paracentesis.
Methods: Using the Danish National Patient Registry and a regional
biochemical database we identified alcoholic cirrhosis patients with a
first paracentesis in 2000–2014. We followed them from the date of
their first paracentesis to death or end of follow-up on 1 January 2015.
SBP was defined as an ascites fluid sample with >250 polymorphonuclear cells per µL. We computed cumulative mortality using the
Kaplan-Meier method. Cox regression was used to compare the
mortality hazard for patients with vs. without SBP adjusting for
confounders. We examined this hazard ratio’s interaction with time
since first paracentesis in a Schoenfeld residuals plot and used it to
split follow-up into two time-periods.
Results: We included 1,141 patients of whom 117 (10%) had SBP.
Patients with and without SBP had similar age, gender, and
comorbidity composition, but SBP patients’ median MELD score
was higher (16.7 vs. 13.7). SBP patients’ 3-month mortality was 49.6%
(95% CI: 40.9–58.9%) vs. 28.5% (95% CI: 26.0–31.2) in patients without
SBP. The SBP patients’ confounder-adjusted mortality hazard was
1.88-fold higher (95% CI: 1.42–2.49) during the first three months
after paracentesis compared to ascites patients without SBP, but only
1.03 (95% 0.55–1.90) during the period beginning three months after.
Conclusions: In patients with alcoholic cirrhosis and ascites, an SBP
episode causes a short-term increase in mortality but has no lasting
effect. Thus, an SBP episode is not a marker of advanced cirrhosis, but
rather reflects a temporary deterioration.
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Figure 1. Cumulative mortality (top) and mortality hazard ratio (MHR)
(bottom) for patients with alcoholic cirrhosis and ascites with vs. without
spontaneous bacterial peritonitis (SBP) at first paracentesis. Dotted lines
are 95% confidence intervals.

SAT-045
The optimal dose of concomitant albumin for the treatment of
hepatorenal syndrome type 1 - what is it?
S.C. Pappas1,2, F. Wong3, A. Sanyal4, T. Boyer5, K. Jamil6. 1Baylor College
of Medicine, Houston TX; 2Orphan Theraputics, Lebanon NJ, United
States; 3University of Toronto, Toronto, Canada; 4Virginia
Commonwealth University, Richmond VA; 5University of Arizona, Tucson
AZ; 6Ikaria LLC/ a Mallinckrodt Co, Hampton NJ, United States
E-mail: spappas1@comcast.net
Background and Aims: Current recommendations for the treatment
of HRS1 with vasoconstrictors include the use of concomitant (con)
albumin. However, the optimal dose for albumin in this setting
remains unclear. To further clarify albumin dosing for the treatment
of HRS1, we evaluated con albumin use in two large trials of
terlipressin (terli) plus albumin versus placebo (PBO) plus albumin in
patients with HRS1 (Gastro 2008;134:1360, Gastro 2016;150:1579).
Methods: Individual subject data from the two trials was pooled.
Transplant-free survival (TFS) and albumin use was analyzed using a
Kaplan-Meier product limit method. Logistic regression (odds ratio
(OR)) and Cox proportional hazard regression (hazard ratio (HR))
were used to assess the effect of concomitant albumin and other
variables on HRS reversal (HRSR) and survival respectively.
Results: TFS, for both terli and PBO, was highest in the subjects
receiving >275 gm cumulative con albumin (survival estimate at 90
days, 0.49 (CI 0.32–0.64) PBO versus 0.71 (CI 0.49–0.84) terli; there
was no apparent dose-response relationship for albumin at less
than this amount (≤50, >50- ≤ 150, >150-≤ 275 gm) (Figure). In
the terli group, survival was not significantly effected by total con
albumin (HR 0.87, p = 0.07) but was effected by total terli dose
(HR 0.98, p = 0.003) and treatment duration (HR 0.87, p = 0.0001).
In the PBO group, survival was significantly effected by total
concomitant albumin (HR 1.00, p = 0.003), treatment duration
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(HR 0.82, p = 0.0001) and gender (HR 1.73, p = 0.02). For HRSR,
significant variables for terli included average daily con albumin (OR
0.84, p = 0.04) and treatment duration (OR 1.33, p = 0.0001). For PBO,
treatment duration (OR 1.20, p = 0.0008), but not total or average
daily con albumin, significantly effected HRS reversal.

further 2%. With 17% and 9%, ESBL and VRE were the most common
MRB in stool samples. MRSA was mainly isolated from SST swabs (5%).
In 19.2% of the 1007 cases (56.4% monomicrobial, 25.5% polybacterial,
14.5% mixed bacterial/fungal infections), patients showed signs of
systemic infection (WBC > 10 g/L, CRP > 3 mg/dL; outcomes will be
presented).

Conclusions: These results differ from those previously reported
from meta-analyses and do not demonstrate a clear dose response
relationship between con albumin and survival, either alone or with
terli treatment. The interaction between albumin dose and survival
and HRS reversal is complex and likely involves an interaction
between treatment duration and other variables. Further studies are
clearly indicated.
SAT-046
Bacterial infections in cirrhosis – a retrospective analysis
updating on microbiology and resistance rates
T. Bucsics1, M. Emich1, E. Berger1, M.C. Nackenhorst1, P. Schwabl1,
M. Mandorfer1, B. Scheiner1, M. Trauner1, A. Ferlitsch1, T. Reiberger1.
1
Internal Medicine III, Division of Gastroenterology and Hepatology,
Medical University Vienna, Vienna, Austria
E-mail: theresa.bucsics@meduniwien.ac.at
Background and Aims: Bacterial infections cause severe morbidity
and mortality in patients with cirrhosis. Knowledge about microbial
epidemiology is essential to optimize prophylactic strategies and
empiric antibiotic treatment.
Methods: Retrospective analysis of all consecutive microbial results
from patients with cirrhosis treated at a tertiary care center between
01/2010 and 06/2013.
Results: 8621 cultures from 668 patients with cirrhosis (mean
age:57.3 ± 18.8 years, sex: 65.3% male, etiology: 44.9% alcoholic, 26.6%
viral, 28.5% other) were included. 3684 (42.7%) cultures yielded a
positive result: Bile and skin/soft tissue (SST) swabs had the highest
pathogen detection rates (not considering commensal flora; 83.1%
and 80.2%, respectively), compared to 28.6% in blood, 24.2% in ascites,
and 6.6% in stool samples. 59% of bacterial cultures were Grampositive and 41% Gram-negative. The percentage of Gram-positive
germs was higher in patients with cirrhosis than in patients without
(58.7% vs. 52.3%, p < 0.001).
The most common isolated germs were as follows: bile (n = 725):
enterococci (29%), streptococci (16%); blood (n = 490): staphylococci
(36%), enterococci (13%); SST (n = 404): staphylococci (35%, 54% of
which S. aureus); ascites (n = 397): staphylococci (37%), enterococci
(23%), and E. coli in only 13%; pneumonia (n = 202): pseudomonas spp.
and E. coli (14% each); urinary tract (n = 341): enterococci (32%), E. coli
(31%); stool (n = 106): campylobacter spp. (35%), enterococci (19%).
Multiresistant bacteria (MRB) were found in 16.9% [vancomycin
resistant enterococci (VRE): 2.1%; expanded-spectrum beta-lactamase producing bacteria (ESBL): 4.7%; multiresistant staphylococcus
aureus (MRSA): 0.9%; others (resistances to ≥3 antibiotic classes):
9.6%]. Fewest MRB were found in bile (8%) and patients with
pneumonia (9%). 34% of cultures isolated from catheter tips were
non-VRE, non-MRSA, non-ESBL MRB, and VRE were detected in

Conclusions: Our results underline the increasing prevalence of
Gram-positive germs and multiresistant bacteria in cirrhosis. 16.9% of
pathogenic bacteria were multiresistant, and mostly not VRE, MRSA
or ESBL. Only 19.2% of culture-positive cases showed elevated CRP/
WBC levels.
SAT-047
Efficacy of nutritional therapy on quality of life in liver cirrhosis
with minimal hepatic encephalopathy- randomized
controlled trial
S. Maharshi1, B.C. Sharma1,2. 1Gastroenterology, G. B. Pant Hospital,
New Delhi; 2Hepatology, Institute of Liver and Biliary Sciences,
New Dehi, India
E-mail: sudhir.maharshi@gmail.com
Background and Aims: Minimal hepatic encephalopathy (MHE)
impairs health related quality of life (HRQOL), predicts development
of overt hepatic encephalopathy (HE) and associated with poor
prognosis. There are limited studies on nutritional therapy for HRQOL
in patients with MHE. We assessed the effects of nutritional therapy
on cognitive functions and HRQOL in patients of cirrhosis with MHE.
Methods: A randomized controlled trial conducted in a tertiary care
setting on patients of cirrhosis with MHE who were randomized to
nutritional therapy (group A: 30–35 kcal/kg/day and 1.0–1.5 gram of
vegetable protein/kg/day) and no nutritional therapy (group B: diet
as patients were taking before) for 6 months. MHE was diagnosed
based on psychometry hepatic encephalopathy score (PHES). HRQOL
was assessed by sickness impact profile (SIP) questionnaire. Primary
endpoints were improvement in HRQOL and improvement or
worsening in MHE.
Results: 120 patients were randomized to group-A (n = 60, age 42.1 ±
10.3 yr, 48 men) and group-B (n = 60, age 42.4 ± 9.6 yr, 47 men). There
was no significant difference in baseline characteristics between the
two groups. Baseline PHES (−8.12 ± 1.32 vs. −8.53 ± 1.38; p = 0.08) and
SIP score (14.25 ± 5.8 vs. 15.44 ± 5.03; p = 0.85) were comparable in
both the groups. Improvement in PHES (ΔPHES 3 .86 ± 3.58 vs. 0.52 ±
4.09; p = 0.001) and HRQOL (Δ SIP 3.24 ± 3.63 vs. 0.54 ± 3.58; p = 0.001)
were higher in group A compared to group B. Reversal of MHE was also
higher in group A (71.1% vs. 22.8%; p = 0.001).
Conclusions: Nutritional therapy is associated with improvement in
HRQOL and effective in treatment of MHE.
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SAT-048
The National Early Warning Score accurately discriminates the
risk of serious in-hospital adverse outcomes in patients with liver
disease
T.J. Hydes1, P. Meredith2, P.E. Schmidt2,3, G.B. Smith2,4,
D.R. Prytherch2,5, R.J. Aspinall1. 1Department of Gastroenterology &
Hepatology; 2Clinical Outcomes Research Group; 3Acute Medicine,
Portsmouth Hospitals NHS Trust, Portsmouth; 4Faculty of Health and
Social Sciences, Bournemouth University, Bournemouth; 5Centre for
Healthcare Modelling and Informatics, University of Portsmouth,
Portsmouth, United Kingdom
E-mail: therasa@doctors.org.uk

easy-to-use option for identifying hospitalized patients with liver
disease who require early assessment and intervention.

Background and Aims: Patients with liver disease who develop
decompensation are at high risk of multiple organ dysfunction and
death. The National Early Warning Score (NEWS), launched in the
United Kingdom by the Royal College of Physicians, identifies adult
inpatients at risk of deterioration. However, it includes physiological
parameters that may be disturbed in cirrhosis, potentially reducing
its accuracy. Therefore, we studied the performance of NEWS in acute
and chronic liver diseases using a hospital dataset of over 3.5 million
clinical observations.
Methods: In a major acute hospital serving a catchment of 650,000,
for all adult admissions between 2010 and 2014, the performance of
NEWS was compared in patients: (i) assigned ICD-10 codes for
primary and non-primary liver disease, and for patients without liver
disease; (ii) assigned ICD-10 liver-related codes, subdivided clinically,
e.g. acute (alcohol), acute (other), chronic non-cirrhotic and cirrhotic;
and (iii) with liver disease grouped by Summary Hospital-level
Mortality Indicator (SHMI) diagnoses for alcohol-related and other
liver diseases. We compared the ability of NEWS and 34 other EWS to
discriminate 24-hour mortality, cardiac arrest or unanticipated ICU
admission using area under the receiver operating characteristics
(AUROC) curve and by EWS efficiency curves.
Results: During the study period 773 patients and 2,525 patients
were discharged with primary and non-primary diagnoses of liver
disease. NEWS produced AUROC [CI] values of 0.873 [0.860–0.886],
0.898 [0.891–0.905] and 0.879 [0.877–0.881] for patients with
primary, non-primary and no diagnoses of liver disease, respectively
(Fig 1). Performance was significantly higher in patients with acute
alcohol induced liver injury (AUROC [CI] 0.927 [0.912–0.941]) and
although it was slightly lower in patients with cirrhosis, efficiency
values remained relevant (AUROC [CI] 0.824 [0.797–0.850]). Similar
results were seen for division by SHMI groups. NEWS outperformed
all other EWS systems for patients with a primary and non-primary
diagnosis of liver disease.

Background and Aims: Spontaneous bacterial peritonitis (SBP) is a
common complication in patients with decompensated liver cirrhosis
associated with a high mortality. Proton pump inhibitors (PPI) are
widely used in cirrhotic patients. PPI lower gastric acid production
and can alter the intestinal microbiota. Currently, the impact of PPI on
the incidence and severity of SBP is highly controversial.
We aimed to investigate the influence of PPI on the incidence and the
clinical course of SBP in a large cohort of patients with liver cirrhosis
and ascites.
Methods: A number of 443 consecutive patients with liver cirrhosis
and ascites that received a paracentesis between April “13 and June
“16 at Hannover Medical School were included in this study. Patients
were carefully checked for regular PPI usage. Seven patients had
incomplete data on PPI usage and were therefore excluded from the
analysis. The remaining 436 patients were followed up for 28 days.
Nosocomial SBP (nSBP) was defined as SBP development >48 hours
after hospital admission.
Results: Almost half of the study population (48%, n = 211/436) either
developed SBP during hospitalization or already had a SBP at the time
of the first paracentesis (community acquired SBP; caSBP: 24%, n = 50/
211 and nSBP: 76%; n = 161/211). 28d-mortality was higher in
patients with nSBP (20%), compared to those with caSBP (9%; p =
0.05) and patients with ascites but without SBP (11%; p = 0.008). PPI
was taken regularly by 77% (n = 336/436) of the study population.
While the incidence of SBP was significantly higher in the PPI group
(51% vs. 39%; p = 0.04; nSBP: 45% vs. 32%; p = 0.04), PPI intake was
not associated with an increased 28d-mortality (PPI: 12%, no PPI:
15%; p = 0.38). In patients with SBP, usage of PPI did not worsen
the clinical course of SBP i.e. acute kidney injury (AKI) and mortality
was similar between SBP patients with and without a PPI (AKI: 70.2%
vs. 63.0%; p = 0.25; mortality: 16.4% vs. 23.0% p = 0.36). Detection of
gram-positive bacteria was not significantly different between both
groups, although there was a trend towards a higher number of
enterococcus species detected in the ascites of SBP patients using a
PPI. However, this did not affect response to empirical antibiotic
therapy.
Conclusions: Usage of PPI in patients with liver cirrhosis and ascites
increases the risk for the development of SBP. However, PPI are not
associated with an increased 28d-mortality and did not worsen the
clinical course of SBP.

SAT-049
Proton pump inhibitors are associated with a higher risk for
spontaneous bacterial peritonitis in patients with liver cirrhosis
and ascites
T.L. Tergast1, H. Laser2, M.P. Manns1, M. Cornberg1, B. Maasoumy1.
1
Department of Gastroenterology, Hepatology and Endocrinology;
2
Center for Information Management, Hannover Medical School,
Hanover, Germany
E-mail: Tergast.tammo@mh-hannover.de

SAT-050
Predictors of nosocomial spontaneous bacterial peritonitis in
patients with decompensated liver cirrhosis and ascites
T.L. Tergast1, H. Laser2, M.P. Manns1, M. Cornberg1, B. Maasoumy1.
1Department of Gastroenterology, Hepatology and Endocrinology;
2
Center for Information Management (ZIMt), Hannover Medical School,
Hanover, Germany
E-mail: Tergast.tammo@mh-hannover.de

Conclusions: NEWS is a highly accurate discriminator of patients at
risk of death, ICU admission or cardiac arrest within a 24-hour period
for a range of liver-related diagnoses, particularly alcohol-related
liver disease. Its widespread adoption provides a ready-made,
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Background and Aims: Hospital treatment of cirrhotic patients with
ascites is frequently complicated by the occurrence of nosocomial
spontaneous bacterial peritonitis (nSBP). Patients with nSBP have a
particularly high risk for organ failure and mortality.
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In this study we aimed to identify risk factors for the development of
nSBP in a large cohort of patients with decompensated liver cirrhosis
and ascites.
Methods: A number of 436 cirrhotic patients with ascites that
received a paracentesis during hospitalization between April “13 and
June “16 at Hannover Medical School were considered. Overall, 119
patients already had evidence of SBP at the initial paracentesis and
were excluded from further analysis. The remaining 317 patients,
who had no evidence of SBP at the time of the initial paracentesis,
were further followed up for their time of hospital treatment
(median: 18days). Baseline parameters from the time of the first
paracentesis were analyzed for an association with later development
of nSBP.
Results: The 317 included patients had a mean age of 55.1 years,
platelet count of 130.9/µL and MELD of 18.1. Overall 28% (n = 89/317)
of patients developed nSBP during their time of hospitalization.
Development of nSBP significantly increased 28d-mortality (21% vs.
11%; OR = 2.2; p = 0.02). Occurrence of nSBP was neither linked to
baseline MELD, serum bilirubin, nor ascites protein level ( p = 0.39,
0.92 and 0.63, respectively). Rifaximin intake had no impact on the
incidence of nSBP and only five patients took norfloxacin. Patients
with later development of nSBP had a numerically higher ascites cell
count in the first paracentesis (0,18 vs. 0,21/µL; p = 0,08) and more
frequently received an antibiotic treatment within the last three
months previous to hospitalization (47% vs. 36%; p = 0.053). There
was a very small but statistical significant difference between patients
with and without nSBP development in terms of serum albumin
(25.6 vs. 26.8 g/L; p = 0.03), CHE (1.9 vs. 2.2 kU/L; p = 0.01) and
sodium level (133 vs. 135 mmol/L; p = 0.02). However, only the
history of a previous SBP episode was strongly associated with the
development of nSBP during hospital treatment (PPV: 47%; OR = 2.7;
p = 0.003).
Conclusions: Almost half of the patients with decompensated liver
cirrhosis and ascites may develop a nSBP during hospitalization if
there has been a previous SBP episode. This emphasizes the need for
effective prophylaxis measures in this population.

Cirrhosis and its complications: Experimental
and pathophysiology
SAT-051
Erythropoietin treatment reduces inflammatory reaction and
improves liver regeneration after major hepatic resection in
cirrhotic rat models
S. Suh1, Y.-S. Choi1. 1Surgery, Chung-Ang university hospital, Seoul,
Korea, South
E-mail: bumboy1@daum.net
Background and Aims: In cirrhotic liver, major hepatic resection may
cause a fatal clinical course that it is still a concern. Erythropoietin
(EPO) has been known to have anti-inflammatory reaction and
stimulator of liver regeneration in previous studies. This study aims to
investigate the effect of EPO after major hepatic resection in cirrhotic
rat models.
Methods: Cirrhotic liver was induced by an intraperitoneal injection
of TAA in seventy Lewis rats. Two groups with (n = 35) and without
(n = 35) EPO (1 IU/g, every other day, 5 times before operation)
underwent major hepatectomy (left and a half of median lobes) and
biochemical and histopathological parameters and overall survival
were compared.
Results: EPO led to significant decrement of aspartate aminotransferase at 24 hr and alanine aminotransferase and interleukin (IL)-1β
expression at 48 hr. With EPO, hepatocyte growth factor and vascular
endothelial growth factor expression at 1hr and IL-6 expression at

24 hr were significantly increased and Ki-67 was also significantly
increased at 1 hr and 24 hr. Overall survival was significantly
improved among EPO-treated rats ( p = 0.034).
Conclusions: EPO treatment reduces inflammatory reaction and
improves liver regeneration after major hepatic resection which led to
improvement of overall survival in cirrhotic rat models.
SAT-052
Human Serum Albumin administration prevents cell deathderived extracellular nucleosomes and core-histones-driven
inflammasome activation and portal hypertension in Acute on
Chronic Liver Failure
S. Macdonald1, S. Sharma1, N. Davies1, K. Rombouts1, R. Jalan1,
F. Andreola1. 1Institute for Liver and Digestive Health, University College
London, London, United Kingdom
E-mail: stewart.macdonald@ucl.ac.uk
Background and Aims: Acute on chronic liver failure (ACLF) is
characterized by hepatocyte cell death and severe portal hypertension. We hypothesized that products of cell death (cleaved nucleosomes (CN) and core histones (CH)) drive the increased portal
pressure in ACLF. As Hepatic Stellate cells (HSC) are key regulators of
portal hypertension, we aimed to evaluate the effect of CN and CH on
primary human hHSC biology and whether albumin (HSA), which is
precipitated by histones, can abrogate these effects in vitro and in vivo,
resulting in reduced portal pressure and circulating nucleosome
levels.
Methods: In vitro: CN were obtained by nuclease digestion of
hepatocyte-derived chromatin and core histones CH were purchased.
In vitro: Dose- and time-dependent response of hHSC to CN and CH,
with or without HAS or TLR4 antagonist (TAK242), was tested by
performing cell viability (MTS assay and neutral red stain). Inhibition
of CH-induced TLR4 transactivation by HSA was assessed using hTLR4
reporter cells. Binding of HSA to histones and nucleosomes was
analyzed by Far Western. In vivo: portal pressure and circulating CN
were evaluated in Bile Duct-Ligated (BDL) rats pre-treated with or
without HSA prior to LPS infusion (ACLF model).
Results: CN induced a fast and progressive dose-dependent cell
damage/death in hHSC whereas CH treatment only drastically
affected HSCs morphology. CH induced TLR4 transactivation in
reporter cells and active IL1b/IL18 secretion in hHSC. These effects
of CN and CH on hHSC were not prevented by TAK242. In contrast,
pre-treatment with HSA completely prevented both CN- and CHinduced cytotoxicity in hHSC and significantly reduced TLR4
signaling. These effects could be due to the high affinity binding of
albumin to CH, as demonstrated by Far Western. Marked elevation of
circulating CN was observed in BDL + LPS rats compared to BDL and
sham controls; portal pressure measurements reflected this pattern.
Administration of HSA led to a significant reduction in both
circulating CN and portal pressure in comparison to untreated
animals.
Conclusions: This study suggests for the first time that release of
cytotoxic extracellular CN and CH during cell death in ACLF liver
injury can drive activation of HSC, partly via TLR4 transactivation.
HSA prevents CN-induced cytotoxicity and CH-induced HSC and TLR4
activation, thereby reducing both circulating CN and portal pressure
and therefore represents a novel therapeutic approach for the
management of portal hypertension in ACLF.
SAT-053
The alternate renin angiotensin system is upregulated and Ang(1–7) mediates vasodilatation in human cirrhosis
S. Casey1,2, K. Mak2, N. Lumsden3, C. Herath2, D. Kaye3,
J. Chin-Dusting3, P. Angus1,2. 1Liver Unit, Austin Health; 2Department of
Medicine Austin Health, University of Melbourne; 3Baker IDI,
Melbourne, Australia
E-mail: stephencasey99@gmail.com
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Background and Aims: The mechanisms responsible for vasodilation
in cirrhosis are poorly understood. We recently showed that the
alternate arm of the alternate renin angiotensin system (RAS) (ACE2/
Ang-(1–7)/Mas) is upregulated and mediates splanchnic vasodilation
in experimental cirrhosis. Whether Ang-(1–7) contributes to vasodilation in human cirrhosis is not known. The aims of this study were
thus to evaluate circulatory expression of the RAS and in vivo vascular
reactivity to Ang-(1–7) in human cirrhosis.
Methods: Regional bloods ( peripheral, portal and central) were
collected and haemodynamics recorded at transplantation in patients
with cirrhosis (n = 25) and 3 months post-transplant, and in age and
sex matched controls (n = 12). Ang II and Ang-(1–7) were measured
by radio-immunoassay and ACE and ACE2 enzyme activity were
measured by cleavage reactions. Venous occlusion plethysmography
was used to assess vascular reactivity to Ang-(1–7) infusion in the
forearm arterial bed of cirrhotics (n = 8) and controls (n = 7).
Results: Peripheral levels of Ang-(1–7) (95 + −15 vs. 19 + −3 pg/mL,
p < 0.05), Ang II (211 + −50 vs. 15 + −4 pg/mL, p < 0.05), ACE2 activity
(11.6 + −2.5 vs. 1.2 + −0.1 nmol/min, p < 0.05) and ACE2:ACE (0.27 +
−0.07 vs. 0.04 + −0.01, p < 0.05) were all increased in cirrhotic
patients. Ang-(1–7) correlated with ACE2 activity (r 0.590, p < 0.05)
and ACE2:ACE correlated with Ang-(1–7):Ang II ( p < 0.0001, r = 0.74),
suggesting that the markedly elevated Ang-(1–7) levels in cirrhotics
are due to an increase in the relative activity of ACE2 compared with
ACE. Patients with ascites were more vasodilated and Ang-(1–7),
ACE2 and ACE2:ACE in portal venous blood were higher than in nonascitics (100 + −15 vs. 45 + −9 pgmL,18 + −5 vs. 6 + −2 nmol/min, and
0.5 + −0.1 vs. 0.12 + −0.03, respectively, all p < 0.05). Post transplant,
all levels returned to those of control subjects. Ang-(1–7) illicited
vasodilation of the forearm at a physiological dose (10 pmol/min) in
both groups however the effect was 3 fold greater in cirrhotics (60% ±
20% vs 18% ± 4%, p < 0.05). Ang II contractility was preserved in
cirrhotics and not affected by co-infusion with Ang-(1–7), however
the vasodilatory response to Ang-(1–7) was abolished when nitric
oxide was inhibited.

Conclusions: In human cirrhosis, the alternate RAS is markedly
upregulated and Ang-(1–7) elicits an increased vasodilatory response
compared to controls. These findings suggest that the alternate RAS
contributes to pathological vasodilation in human cirrhosis.
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SAT-054
PTTG1/DLK1, a new signaling pathway involved in the
pathogenesis of liver fibrosis
S. Carvajal1,2,3, V. Reichenbach1,2,3, D. Oró1,2,3, S. Marfà1,2,3,
G. Fernández-Varo1,2,3,4, S. Lamas5, W. Jiménez1,2,3,4. 1Biochemistry
and Molecular Genetic Service, Hospital Clínic de Barcelona; 2Centro de
Investigación Biomédica en Red de Enfermedades Hepáticas y Digestivas
̀ iques August Pí i Sunyer
(CIBERehd); 3Institut d’Investigacions Biomed
(IDIBAPS); 4Department of Biomedicine, University of Barcelona,
Barcelona; 5Laboratorio Mixto Consejo Superior de Investigaciones
Científicas (CSIC)-Fundación Renal Iñigo Álvarez de Toledo, Centro de
Biología Molecular Severo Ochoa, Madrid, Spain
E-mail: scarvajal@clinic.ub.es
Background and Aims: Pituitary tumor transforming gene (PTTG1)
encodes a multifunctional protein with roles in gene regulation,
migration and apoptosis. PTTG1 is overexpressed in hepatocellular
carcinoma promoting tumor progression and metastasis, however
little is known about its role in pre-neoplastic stages. It has been
described that PTTG1 promotes liver fibrosis in experimental models,
but the mechanism whereby it contributes to the fibrogenic process is
still unknown. PTTG1 induces DLK1 expression, and its soluble form
(sDLK1) leads to hepatic stellate cells activation. The aim of this study
was to assess whether PTTG1 is involved in the fibroproliferative
process regulation in liver diseases.
Methods: 35 Wistar rats were treated with CCl4 for 16–30 weeks to
obtain animals with different degrees of liver fibrosis and 15
healthy rats were used as control. Mean arterial pressure (MAP)
and portal pressure (PP) were measured at the end of the study and
serum and tissue samples were collected. Liver fibrosis was
quantified by Sirius Red and biochemical parameters of liver
function were assessed in serum. Gene and protein expression of
PTTG1 and DLK1 were analyzed in the different tissues by RealTime PCR and Western Blot respectively. Serum levels of sDLK1
were measured by ELISA.
Results: Rats were classified in 4 groups according to liver fibrosis
content as control, mild fibrosis, severe fibrosis and cirrhosis. A
gradual increment in PTTG1 expression was observed in the liver of
fibrotic animals, the highest levels were found in cirrhotic rats. This
increment selectively occurred in the liver but not in kidney, spleen,
heart, aorta or lung. A parallel increase in DLK1 expression was also
found in the hepatic tissue of fibrotic animals which closely
correlated with the degree of liver fibrosis and reached values 90
times higher in cirrhotic rats compared to controls. As it occurred
with PTTG1, this difference was not observed in any other assessed
organ. Finally, a highly significant relationship was observed between
the intensity of liver fibrosis or portal hypertension and the
circulating levels of sDLK1 (r = 0.74, p < 0.001 and r = 0.41, p < 0.05
respectively).
Conclusions: This study shows for the first time the existence of a
close relationship between PTTG1 increase, DLK1 overexpression, rise
in sDLK1 circulating levels and liver fibrosis intensity in CCl4 treated
rats. These results suggest that PTTG1/DLK1 pathway could play a
pivotal role in the activation of the fibroproliferative process in liver.
SAT-055
Decreased levels of crucial complement pathway components in
patients with advanced liver cirrhosis
S. Glargaard1, T. Boysen1,2, C. Pipper3, K. Pilely4, P. Garred4, H. Ytting1.
1Department of Hepatology, Rigshospitalet; 2Department of
Gastroenterology, Herlev University Hospital; 3Department of Public
Health, Section of Biostatistics, University of Copenhagen; 4Department
of Clinical Immunology, Laboratory of Molecular Medicine,
Rigshospitalet, Copenhagen, Denmark
E-mail: signeglargaard@gmail.com
Background and Aims: Liver cirrhosis is, regardless of etiology,
complicated by cirrhosis-associated immune dysfunction (CAID), a
syndrome characterised by abnormalities in immune function,
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systemic inflammation and immune deficiency. Infections are
associated with severe morbidity and increased mortality.
Pathophysiology of CAID is only partly understood, and although
peritonitis is frequent, only few studies have focused on immunological active molecules in ascites. We conducted an exploratory
study aimed to investigate differences in levels of immunological
proteins from the innate host defence in blood and ascites from
patients with Child-Pugh B (CP-B) and Child-Pugh C (CP-C) cirrhosis.
Methods: From March 2014 to June 2015 blood and ascites were
collected from 35 consecutive patients. Levels of recognition
molecules from the lectin complement pathway including
mannose-binding lectin (MBL), ficolin-1 (FCN1), ficolin-2 (FCN2),
ficolin-3 (FCN3), MBL/ficolin-associated serine protease-3 (MASP3),
MBL/ficolin-associated protein-1 (MAP1), as well as down stream
complement factors C4 and C3 were analysed. Clinical characteristics
and laboratory data were registered. Levels of proteins in patients
with CP-B and CP-C cirrhosis were compared using un-paired t-test
on log-transformed data. p < 0.05 was considered significant.
Results: Nearly half of the patients had CP-C cirrhosis (48.6%) and
51.4% had CP-B. The cause of cirrhosis was alcoholic liver disease in
68.6%; viral hepatitis C in 11.4%; cryptogenic liver disease in 11.4%;
viral hepatitis B in 2.9% and others in 4.8%. In patients with CP-C
cirrhosis the levels of FCN1, FCN3, C4 and C3 were significantly lower
in ascites as well as in the blood, and in addition levels of MBL and
FCN2 in ascites were significantly lower than in the patients with CPB cirrhosis. No difference was observed for the levels of MAP1 and
MASP3.

SAT-056
Collapsed reticular network during the initiation and progression
of hepatic fibrosis in rat and human livers
S.-L. Wen1, J.-H. Gao2, S. Feng1. 1Human Anatomy, West China School of
Preclinical and Forensic Medicine; 2Gastroenterology, West China
Hospital, Sichuan University, Chengdu, China
E-mail: wenshl2005@126.com
Background and Aims: Reticular fibrous network is an important
structure for demarcation and support of hepatocytes. The aim of this
study was to investigate the change pattern of reticular fibers in
hepatic fibrosis/cirrhosis and its possible molecular mechanism.
Methods: Thioacetamide, carbon tetrachloride and bile duct ligation
were utilized to induce rat hepatic fibrosis, respectively. The changes
of reticular fibers were detected by Gomori’s reticular stain and
immunohistochemistry. The protein levels and activities of matrix
metalloproteinases in rat liver tissues were detected by immunohistochemistry, western blot and gelatin zymography. Human liver
cirrhotic microassay and normal liver tissue sections were analyzed
with immunohistochemistry to confirm the results in animal
experiment.
Results: The reticular fibers in hepatic sinusoid started to decrease
markedly after 1 week in thioacetamide and carbon tetrachloride
treated rats, and decreased significantly from 1 day in bile duct
ligation treated rats. The protein levels and activities of matrix
metalloproteinase-2 and -9 increased significantly during the
initiation of hepatic fibrosis. Multiple representative regulators of
matrix metalloproteinases, such as inducible nitric oxide synthase,
interleukins and tumor necrosis factoralpha, increased significantly in
their expressions. Furthermore, in human liver cirrhotic microassay,
the area of collagen III and matrix metalloproteinases expressions also
showed similar patterns as that of animal experiment.
Conclusions: Collapse or degradation of reticular fibers in hepatic
sinusoid could be considered as a typical pathological feature during
the initiation and progression of hepatic fibrosis. Moreover, such
collapse is associated with and probably caused by the dysregulated
expression of matrix metalloproteinases.
SAT-057
Toll-like receptor polymorphisms compromise the inflammatory
response against translocated bacterial antigens in cirrhosis
P.P. Romero1,2, O.J. Juarez3, P. Zapater1,4, P. Giménez1, E. Caparros3,
J.M. González-Navajas1,4, J. Such5,6, R. Francés1,3,4. 1CIBER-EHD;
2
ISABIAL, ISABIAL-Fundación FISABIO; 3Universidad Miguel Hernández
(UMH); 4ISABIAL, ISABIAL-Fundación FISABIO, Alicante, Spain;
5
Digestive Disease Institute, Cleveland Clinic, Abu Dhabi, United Arab
Emirates; 6Lerner School of Medicine, Case Western Reserve University,
Ohio, United States
E-mail: paupinrom@gmail.com

Conclusions: Patients with advanced decompensated cirrhosis
(CP-C) have decreased levels of recognition molecules as well as C4
and C3 involved in lectin complement pathway activation in blood as
well as in ascites, compared to patients with less advanced cirrhosis.
These immunological differences may be part of the pathophysiology
of the immune deficiency (CAID) in advanced cirrhosis. Future studies
are needed to clarify the functional and prognostic importance of
these results.

Background and Aims: Bacterial antigen traslocation in cirrhosis is a
common event associated with an increased inflammatory response
and clinically relevant complications. We aimed at evaluating the
effect of polymorphisms in toll-like receptors (TLR) in the soluble
inflammatory response against circulating antigenic load in patients
with cirrhosis.
Methods: Prospective, observational study on patients with cirrhosis
and ascitic fluid, distributed by TLR2 rs4696480, TLR4 rs4986790 and
TLR9 rs187084 polymorphisms. Lipoteichoic acid (LTA), lipopolyssaccharide (LPS), bacterial DNA, pro-inflamatory cytokines and nitric
oxide (NOx) were quantified in serum samples. An in vitro study to
evaluate the response against specific ligands in variant TLR
genotypes was also performed.
Results: A total of 114 patients were included. Allelic frequencies of
studied polymorphisms in TLR2, TLR4 and TLR9 were 37%, 5% and
55%, respectively. The loss of wild-type alleles was correlated with a
significant increase in serum levels of LTA, LPS and bacterial DNA
respectively (Figure 1A), and a marked decrease in serum TNF-α
(Figure 1B) compared with patients without polymorphisms. IL-6
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and NOx serum levels were also decreased in variant versus wildtype
TLR-genotyped patients. In vitro, the increase in TNF-α and IL-6 levels
in response to TLR-specific ligands was significantly lower in patients
carrying the variant versus wildtype genotypes. However, gene
expression levels of all wildtype and variant TLRs were not
significantly different in response to their specific ligands.

Conclusions: The studied polymorphic variants in TLR2, TLR4 and
TLR9 reduce the soluble inflammatory response against bacterial
antigens in patients with cirrhosis, and may contribute to their
persistance in circulation. Although further studies are needed, data
presented highlight the role of these innate receptors as possible
targets for inflammatory control in cirrhosis.
SAT-058
Thyroid Hormone receptor regulates hepatic stellate cell
activation
P.P. Manka1,2, J.D. Coombes1, L.P. Bechmann2, L. Dollé3,
M. Swiderska-Syn4, M.A. Briones-Orta1, R. Williams1,
L. van Grunsven3, A. Canbay5, F. Flamant6, K. Gauthier6, W.-K. Syn1,7,8.
1
Division of Transplantation Immunology and Mucosal Biology, Faculty
of Life Sciences and Medicine, Regeneration and Repair, Institute of
Hepatology, King’s College London, London, United Kingdom;
2
Gastroenterology and Hepatology, University Hospital Essen, Essen,
Germany; 3Laboratory of Liver Cell Biology, Vrije Universiteit Brussel
(VUB), Brussels, Belgium; 4Department of Surgery, Medical University of
South Carolina, Charleston, SC, United States; 5Department of
Gastroenterology, Hepatology and Infectious Diseases, Otto von Guericke
University, Magdeburg, Germany; 6Institut de Génomique Fonctionnelle
de Lyon, ENS Lyon, Lyon, France; 7Division of Gastroenterology and
Hepatology, Department of Medicine, Medical University of South
Carolina; 8Section of Gastroenterology, Ralph H Johnson Veteran Affairs
Medical Center, Charleston, SC, United States
E-mail: paul.manka@uk-essen.de
Background and Aims: Thyroid hormone (TH) signaling is critical for
tissue-organ development, differentiation and metabolism, and in
the liver, the most widely expressed TH receptor is Thyroid Hormone
receptor (TR)β. In a recent study of patients with nonalcoholic
steatohepatitis (NASH), liver fibrosis was associated with disrupted
TH signaling. In a separate study, low serum triiodothyronine (T3)
was associated with advanced NASH-fibrosis. These findings suggest
that TH signaling may be a novel regulator of adult liver fibrogenesis.
Herein, we hypothesized that the TH-TR axis modulates HSC
phenotype and perturbations in TH-TR axis occur during liver injury.
S582

Methods: In vivo:Two murine liver injury models were used (6 weeks
of methionine choline deficient (MCD) diet and 6 weeks carbon
tetrachloride (CCL4) injection). Human tissues were obtained from
explanted NASH and healthy donor livers. Liver fibrosis was assessed
by Sirius Red (SR) staining, αSMA immunohistochemistry, and the
hepatic hydroxyproline assay. Total liver expression of TRα and TRβ,
αSMA and Collagen 1α1 mRNA were determined by qRT-PCR. In vitro:
To determine whether TH modulates HSC activation, primary HSC
and a HSC line were treated with transforming growth factor (TGF)-β,
in the presence or absence of T3. TRα knockdown in HSC was achieved
using lentiviral-mediated shRNA (shTRα). Results were confirmed
using TRα knock-out (TRαKO) mouse embryonic fibroblast (MEF). HSC
migration was assessed using the wound healing assay, western blot
and qRT-PCR (αSMA, Col1α1, TRα and β). Hepatocytes were used as
positive control for TRβ expression.
Results: Total liver TRα and TRβ mRNA were downregulated by 4 fold
( p < 0.05) during liver fibrogenesis in mice and humans. In HSC, TRα is
the predominant TR (4 fold higher than TRβ; p < 0.05). TGF-β
stimulation of HSC repressed TRα and TRβ mRNA expression, but
this effect was blunted by T3. shTRα-HSC exhibited greater activation
at baseline, with increased fibrogenesis markers, and enhanced
responses to TGF-β (increased p-Smad2/3). shTRα-HSC also had
greater response in wound-healing assay (1.3 fold, p < 0.05), which
was consistent with enriched contractility/migration pathways
obtained from RNA sequencing analysis.
Conclusions: Liver expression of TRα and β is repressed during
fibrogenesis following chronic liver injury. TRα is the predominant TR
in HSC and perturbations in TH-TR levels regulate HSC phenotype via
the TGF-β pathway. Future studies will be needed to determine
whether TH treatment could inhibit liver fibrosis progression.
SAT-059
B. pseudocatenulatum CECT7765 effect on intestinal microbiota
of rats with bile duct ligation
O.J. Juárez1,2,3, I. Gómez-Hurtado1,2, K.J. Portune4, P. Zapater1,2,5,
P. Piñero1,2, P. Giménez1,2, J. Such6,7, J.M. González-Navajas1,2, Y. Sanz8,
R. Francés1,2,3. 1Hospital General Universitario De Alicante, CIBEREHD;
2
Instituto de Investigación Sanitaria y Biomédica de Alicante (ISABIALFundación FISABIO), Alicante; 3Medicina Clínica, Universidad Miguel
Hernández, San Juan de Alicante; 4Microbial Ecology, Nutrition & Health
Research Group, Institute of Agrochemistry and Food Technology,
National Research Council (IATA-CSIC), Valencia; 5Servicio de
Farmacología Clinica, Hospital General Universitario de Alicante,
Alicante, Spain; 6Digestive Disease Institute, Cleveland Clinic Abu Dhabi,
Abu Dhabi, United Arab Emirates; 7Lerner School of Medicine, Case
Western Reserve University, Cleveland, United States; 8Microbial Ecology,
Nutrition & Health Research Group, Institute of Agrochemistry and Food
Technology, National Research Council (IATA-CSIC), Valencia, Spain
E-mail: ojuanola@gmail.com
Background and Aims: The modification of the intestinal ecosystem
is a potential strategy in the treatment of hepatic disease and its
complications. Bifidobacterium pseudocatenulatum CECT7765 improves
intestinal homeostasis, reduces bacterial translocation and decreases
inflammation in a mouse experimental model of CCl4-induced
cirrhosis. We aimed at analyzing the intestinal microbiota composition in rats with bile duct ligation (BDL), treated or not with B.
pseudocatenulatum CECT7765.
Methods: Hepatic injury was induced in Sprague-Dawley rats by
BDL for 4 weeks. The week prior to laparotomy, rats received
B. pseudocatenulatum CECT7765 (109 cfu/day) or placebo with an
intragastric catheter. Intestinal content was collected at laparotomies.
Ileum intragastric microbiota was determined with pyrosequencing.
Results: BDL increases the number of luminal bacteria in operated
rats compared with the control group ( p = 0.05). B. pseudocatenulatum CECT7765 significantly reduced this number compared with
placebo treated BDL rats ( p = 0.02) and with the control group ( p =
0.01) (Fig.1). The increase of luminal bacteria in BDL rats treated with
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placebo was due to a significant increase of Firmicutes phylum
(specifically genus members Butyricicoccus, Clostridium XI,
Clostridium Xiva, Dorea, Sporobacter, Roseburia and Ruminococcus)
compared with control and BDL rats treated with the bidifobacteria.
The richness of microbial species, estimated by Chao1, Shannon
and Simpson index, showed a significantly increased diversity in
the intestinal microbiota of BDL group compared to the control
group ( p = 0.04) (Fig.1). Administration of B. pseudocatenulatum
CECT7765 reduced microbial diversity compared to placebo treated
BDL rats ( p = 0.05).

membrane expression of GABA transporters GAT1 and GAT3 and
increased extracellular GABA, associated with motor incoordination.
Infliximab reduces peripheral inflammation, normalizes PGE2, IL-17,
IL-6 and IL-10 levels, prevents neuroinflammation, reduces microglial
and astrocytes activation and normalizes TNF-a and IL-1b. This is
associated with normalization of AMPA receptors membrane expression in hippocampus and of spatial learning and memory. Infliximab
also normalizes membrane expression of GAT1 and GAT3, extracellular GABA and motor coordination.
Conclusions: This supports that peripheral inflammation contributes
to spatial learning and motor coordination impairment in PCS rats.
Treatment with anti-TNF-a could be a new therapeutic approach to
improve cognitive function in patients with HE.
SAT-061
StARD1 modulates hepatocellular carcinoma susceptibility to
chemotherapy in vivo
V. Ribas1, C. Garcia-Ruiz1, J. Fernandez-Checa1. 1IIBB-CSIC, Liver Unit
Hospital Clinic, Ciberehd, Barcelona, Spain
E-mail: checa229@yahoo.com

Conclusions: The administration of B. pseudocatenulatum CECT7765
reduces both number and diversity of luminal bacteria in the
BDL model of liver damage. These results support the role of
B. pseudocatenulatum CECT7765 in contributing to reduction of
intestinal bacterial overgrowth in experimental cirrhosis.
SAT-060
Treatment with anti-TNFa reduces neuroinflammation and
restores neurotransmission, learning and motor coordination in
rats with hepatic encephalopathy
S. Dadsetan1, T. Balzano1, J. Forteza2, A. Cabrera-Pastor1,
L. Taoro-Gonzalez1, V. Hernandez-Rabaza1, A. Agusti3, C. Montoliu3,
M. Llansola1, V. Felipo1. 1Laboratory of Neurobiology, Centro de
Investigacion Principe Felipe; 2Instituto Valenciano de Patología, Unidad
Mixta de Patología Molecular. Centro Investigación Príncipe Felipe/
Universidad Católica; 3INCLIVA, Valencia, Spain
E-mail: vfelipo@cipf.es
Background and Aims: Inflammation contributes to cognitive
impairment in patients with minimal hepatic encephalopathy
(MHE). How peripheral inflammation leads to cognitive impairment
remains unclear. In animal models, neuroinflammation mediates
cognitive impairment. We hypothesized that in rats with HE: (1)
peripheral inflammation is a main contributor to neuroinflammation; (2) neuroinflammation in hippocampus impairs spatial learning
by altering glutamatergic neurotransmission; (3) neuroinflammation
in cerebellum impairs motor coordination by altering GABAergic
neurotransmission; (4) reducing peripheral inflammation with
infliximab (anti-TNF-a) would reduce neuroinflammation; (5) this
would normalize neurotransmission, learning and motor coordination. The aim was to assess these hypotheses.
Methods: We analyzed in rats with portacaval shunt (PCS), treated or
not with infliximab: (a) peripheral inflammation: E2, IL10, IL-17 and
IL-6; (b) neuroinflammation in hippocampus and cerebellum:
microglial activation and content of TNF-a and IL-1b; (c) AMPA and
NMDA receptors membrane expression in hippocampus; (d) extracellular GABA and membrane expression of GABA transporters in
cerebellum; (e) spatial learning in the Radial and Morris water
mazes; (f ) motor coordination in the beam walking. We assessed the
effects of infliximab on the above parameters.
Results: PCS rats show increased serum prostaglandin E2, IL-17
and IL-6 and reduced IL-10. PCS rats also show microglial and
astrocytes activation and increased TNF-a and IL-1b in hippocampus
and cerebellum. This was associated with altered AMPA and NMDA
receptors membrane expression in hippocampus and impaired
spatial learning and memory. In cerebellum PCS rats show altered

Background and Aims: Hepatocellular carcinoma (HCC) is a leading
cause of cancer-related death worldwide and a dramatic complication of advanced liver disease. Previous findings showed that obesity
and hepatic steatosis promotes tumorigenesis, underlying the effect
of lipids and hypernutrition in liver disease. Cholesterol, and more
specifically its trafficking to mitochondria through the protein
StARD1, is an emerging factor in the progression of fatty liver
disease. Moreover, mitochondrial cholesterol accumulation is antiapoptotic and protects mitochondria from outer membrane permeabilization and cell death in response to chemotherapy and hypoxia.
Therefore, the aim of this study is to investigate the sensitivity of
StARD1-deficient tumor cells to chemotherapy treatment in an in
vivo model of HCC.
Methods: Mice with specific deletion of StARD1 (StARD1Δhep) were
generated in our laboratory by crossing StARD1 floxed mice with
albumin-Cre transgenic mice (The Jackson Laboratory. StARD1Δhep
and their littermates were injected i.p. with a single dose of
diethylnitrosamine (DEN) at 14 days of age. 30 days later, mice were
fed with high fat diet (HFD, 60% calories from fat) containing
cholesterol (0.5%) (HFCD) for 6 months. After that period animals
were given two doses of 5 mg/Kg of doxorubicin in 5 days and
animals were sacrificed 24 hours after the second dose. Liver samples
were processed to detect proliferation, apoptosis and tumor markers
by western blotting, IHC and qRT-PCR.
Results: HFCD feeding to StARD1floxed mice increased and accelerated
DEN-induced HCC prevalence compared to mice fed the HFD diet.
Tumorogenesis was slightly reduced in StARD1Δhep when compared
to StARD1floxed as shown by the multiplicity (average of tumors/
mice) and tumor burden (average area of tumors/mice) observed
after 6 months of HFCD feeding. However, chemotherapy treatment
induced a greater degree of cell death in tumors of StARD1Δhep
showed by the induction of cell death markers in tumor cells such as
caspase activation and TUNEL staining.
Conclusions: Deletion of StARD1 function in HCC sensitizes tumor
cells to cell death initiation by chemotherapy. Therefore, modulation
of StARD1 in HCC could be a novel therapeutic strategy to enhance
HCC treatments.
SAT-062
New animal model of obesity and chronic liver disease to provide
insights on non-alcoholic liver disease-induced hepatic
encephalopathy
O.-S. Rafael1, M. Tremblay1, M.-A. Clément1, M. Ocana-Sanchez2,
C.F. Rose1. 1Department of Medicine, Hepato-Neuro Laboratory,
CRCHUM, Universite de Montreal, Montreal, Canada; 2Neuroethology,
University of Veracruz, Xalapa, Mexico
E-mail: rochoa.sanchez@gmail.com
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Background and Aims: Hepatic encephalopathy (HE) is a neuropsychiatric syndrome, a major complication of chronic liver disease
(CLD/cirrhosis). With an increasing prevalence of obesity-induced
cirrhosis and evidence linking blood-derived lipids to neurological
impairment, we hypothesize that obesity increases the risk, severity
and progression of HE. Aim: To develop and characterize an animal
model of cirrhosis and obesity to investigate the impact of obesity on
the development of neurological impairment in cirrhotic rats.
Methods: Obesity: To induce obesity, high-fat diet (HFD) was given
for 3 weeks before surgical intervention (bile-duct ligation (BDL) or
Sham). Experimental groups: (1) Obese-BDL: rats received HFD for 3
weeks pre-BDL and normal diet (ND) for 6 weeks post-BDL; (2) LeanBDL: rats received ND pre- and post-BDL; (3) Lean-Sham: rats received
ND pre- and post-sham surgery. HE parameters: Motor coordination,
muscular strength, and recognition memory were assessed pre-, 3 and
6 weeks post-surgical intervention using RotaRod, grip strength and
object recognition test respectively. Body-composition (echoMRI):
Fat, lean mass and free water were monitored.
Results: Three weeks HFD lead to an increase in fat mass in
comparison to rats on ND ( p < 0.01). Three weeks after surgery, fat,
lean mass and free water were increased in Obese-BDL vs. Lean-BDL
rats ( p < 0.05). Long-term memory was reduced in Obese-BDL, but
not in Lean-BDL, vs. Lean-Sham rats ( p < 0.05). Six weeks after
surgery, similar to Lean-BDL rats, Obese-BDL rats lost fat and lean
mass, and increased free water vs Lean-Sham rats ( p < 0.5). Motor
coordination, forelimb strength and long-term memory were
impaired in Obese-BDL rats in comparison to Lean-BDL and LeanSham rats ( p < 0.01), whereas hind-limb strength and short-term
memory were impaired in both Obese- and Lean-BDL rats when
compared to Lean-Sham rats ( p < 0.01).
Conclusions: Obesity exacerbates and accelerates the accumulation
of free water and motor coordination deficits in cirrhotic-BDL rats.
Interestingly, long-term memory and forelimb strength deficits were
impaired in Obese-BDL but not in Lean-BDL rats. This novel animal
model of CLD and obesity suggests obesity accelerates CLD-induced
neurological impairment. Therefore, this model of CLD and obesity
will provide important clues to the underlying mechanisms of HE
associated with obesity-induced cirrhosis and provide new insights
into novel therapeutic strategies.
SAT-063
Impact of von Willebrand factor/ADAMTS-13 on the pro-coagulant
imbalance detected in cirrhosis
V. La Mura1,2, A. Tripodi3, N. Bitto1, G. Tosetti2, V. Chantarangkul4,
L. Baronciani5, C. Valsecchi5, F. Peyvandi5, F. Salerno1, P. Lampertico2,
M. Colombo2, M. Primignani2. 1Department of Biomedical Sciences for
Health, Internal Medicine-IRCCS San Donato, University of Milan;
2
Division of Gastroenterology and Hepatology-IRCCS Ca” Granda
Maggiore Hospital Foundation, University of Milan; 3Angelo Bianchi
Bonomi Hemophilia and Thrombosis Center-IRCCS Ca” Granda Maggiore
Hospital Foundation, Department of Clinical Sciences and Community
Health, University of Milan; 4Angelo Bianchi Bonomi Hemophilia and
Thrombosis Center-IRCCS Ca” Granda Maggiore Hospital Foundation,
Department of Biomedical Sciences for Health, University of Milan;
5
Angelo Bianchi Bonomi Hemophilia and Thrombosis Center-IRCCS Ca”
Granda Maggiore Hospital Foundation, Department of Clinical Sciences
and Community Health, University of Milan, Milan, Italy
E-mail: vin.lamura@gmail.com
Background and Aims: Thrombomodulin-resistance (TM-R) has
been associated with the risk of de novo portal vein thrombosis and
transplantation free survival in cirrhosis. Von Willebrand factor
(VWF), marker of endothelial dysfunction, is an independent
predictor of clinical outcome in cirrhosis confirming the potential
pathogenic role of hemostasis on liver damage. The study explored:
1-the association between VWF and TM-R, 2-the impact of ADAMTS13 on VWF along with the severity of the liver disease.
Methods: We prospectively collected clinical and laboratory data of
79 patients (n° Child A/B/C = 29/35/15) (median MELD score and
S584

range: 11; 6–28) consecutively admitted for endoscopic band ligation
of esophageal varices or paracentesis. All patients were in stable
hemodynamic conditions and without clinical evidence of bacterial
infection. Examinations included VWF (antigen, VWF:Ag, and
activity, VWF:RCo) (VWF:RCo/VWF:Ag was an estimate of highly
active VWF), ADAMTS-13 activity, the main pro-(FVIII, FII) and anticoagulants (antithrombin, protein C). ETP-ratio (Endogenous thrombin Potential) with/without thrombomodulin defined the degree of
TM-R and was used to explore the influence of VWF on pro-coagulant
imbalance.
Results: Liver dysfunction was associated with high VWF:Ag, VWF:
RCO and low ADAMTS-13 ( p < 0.05). FVIII was the factor with the
highest degree of association with VWF:Ag, VWF:RCO independently
from MELD or Child-Pugh (multiple linear regression; p < 0.001) in
accordance with the biological role of VWF protecting FVIII from
degradation. ADAMTS-13 negatively correlated with VWF:RCO/VWF:
Ag ratio, an indirect estimation of VWF multimers. The thrombin
generation curve of patients with high VWF:Ag disclosed the lowest
lag-time and time-to-peak suggesting a high reactivity of plasma for
thrombin generation. Interestingly, VWF positively correlated with
the degree of TM-R independently from the severity of liver
dysfunction. Furthermore, it identified the highest proportion of
patients with TM-R over 0.78 units, the threshold of risk for
thrombosis and severe clinical outcome recently described in a
retrospective study of patients with cirrhosis. By contrary ADAMTS13 was not associated with TM-R.
Conclusions: VWF/ADAMTS-13 axis is impaired along with the
severity of liver dysfunction. VWF significantly influences the procoagulant imbalance detected in cirrhosis through high levels of FVIII.
SAT-064
Effects of melatonin in hepatopulmonary syndrome induced
biliar duct ligation in rats
N.P. Marroni1, J.R. Colares2, A.D. Bosco3, E.G. Schemitt2,
R.M. Hartmann2, F. Licks2, M.D.C. Soares2, A.S. Dias2. 1Universidade
Luterana do Brasil, Canoas; 2Universidade Federal do Rio Grande do Sul;
3
Centro Universitário Metodista, Porto Alegre, Brazil
E-mail: norma.marroni@ulbra.edu.br
Background and Aims: Liver cirrhosis is a chronic progressive
disease that represents an irreversible or slowly reversible stage of
hepatic dysfunction, characterized by the formation of fibrotic
nodules. Abnormalities of arterial oxygenation are commonly
observed in patients with cirrhosis. The hepatopulmonary syndrome
(HPS) is which is seen in patients with cirrhosis and consists in
cirrhosis accompanied by hypoxemia and intrapulmonary vasodilatation and pulmonary alterations. The melatonin (Mel) is a lipophilic
hormone, cited in different studies as a potent antioxidant. The
present study objective to evaluate the effects of Mel on HPS induced
by bile duct ligation (BDL).
Methods: 32 Wistar rats were used (±300 g), divided into four
groups: CO, CO + Mel, HPS and HPS + Mel. Mel (20 mg/kg) was
administered from the 15th day after the BDL. On day 29th was
collected blood venous and arterial for the analysis of hepatic
integrity enzymes and gasometry, and lung for analysis of lipoperoxidation (LPO) and antioxidant enzymes.
Results: ALT, AST and ALP are presented increased in HPS group when
compared to the control groups ( p < 0.001) and we observed a
significant decrease in HPS + Mel group ( p < 0.001). In the analysis by
gasometry it is observed a significant reduction in pH and pO2 levels
in the HPS group was observed when compared to the control groups
( p < 0.05) and a significant increase in the HPS + Mel group (p < 0.05).
The pCO2 presented a significant increase in the HPS group when
compared to the control groups ( p < 0.001) and a reduction
significant in the HPS + Mel group ( p < 0.001). When assessing the
LPO by TBARS, we observed an increase in the HPS group when
compared to the control groups ( p < 0.001) and a reduction
significant in HPS + Mel group ( p < 0.001). The enzymes SOD, CAT
and GPx were decreased in HPS group when compared to the control
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( p < 0.001) and when administered Mel they increased significantly
( p < 0.01) in the BDL + Mel group. In the histological analysis of lung
tissue (HE and sirius red), we observed a normal parenchyma in
control groups, whereas in the HPS group we observed vasodilatation
and fibrosis pulmonary. When administered MeI (HPS + Mel) we
observed a restoration of the evaluated standards.
Conclusions: The results suggest a protective effect of melatonin
when administered in rats with hepatopulmonary syndrome induced
by ligation of the bile duct.
SAT-065
Protective effect of melatonin on carbon tetrachloride-induced
chronic hepatotoxicity
N.P. Marroni1, S.R. Bona2, A.J. Moreira3, G. Rodrigues2, J. Noda2,
M.D.C. Soares2, F.C. Di Naso2, T.R. Da Silveira2, C.A. Marroni4.
1
Universidade Luterana do Brasil, Canoas; 2Universidade Federal do Rio
Grande do Sul; 3Centro Universitário Metodista; 4Universidade Federal
de Ciências da Saúde de Porto Alegre, Porto Alegre, Brazil
E-mail: norma.marroni@ulbra.edu.br
Background and Aims: Melatonin (MLT) is a antioxidant molecule
that is shown to have a beneficial effect in various pathological
situations, due to its action against free radicals. To evaluate the effect
of MLT on carbon tetrachloride (CCl4) induced liver injury in rats in
terms of oxidative stress, reticular stress, and cell damage.
Methods: Twenty male Wistar rats (230–250 g) four groups: I:
control (CO), II: CO + MLT, III: CCl4, and IV: CCl4 + MLT. CCl4 was
administered as follows: ten doses every five days, ten every four
days, and seven every three days. MLT was administered intraperitoneally at a dose of 20 mg/kg from the 10th week to the end of the
experiment (16th week). Means and standard deviations (SD) were
calculated for all data. Significant differences between means were
evaluated by one-way analysis of variance (ANOVA) – Tukey’s test.
P-values <0.05 were deemed significant.
Results: MLT was able to reduce the release of liver enzymes in the
bloodstream and to decrease oxidative stress in the CCl4 + MLT group
by the decreasing level of thiobarbituric acid reactive substances and
increasing superoxide dismutase activity; additionally, it increased
the expression of nuclear factor (erythroid-derived 2)-like 2 (Nrf2)
and decreased the expression of Kelch-like ECH-associated protein 1
(Keap1). MLT also decreased the expression of the proteins that
endoplasmic reticulum stress, i.e., glucose-regulated protein 78
(GRP78) and activating transcription factor 6 (ATF6), as well as of
heat shock factor 1 and heat shock protein 70 (HSP 70).
Conclusions: MLT had a hepatoprotective effect in an experimental
model of CCl4-induced liver injury, since it modulated oxidative
stress, endoplasmic reticulum stress, and HSP70 expression.
SAT-066
Indoleamine 2,3-dioxygenase 1 is associated with liver lesions and
its deficiency attenuates CCl4-induced fibrosis through Th17 cells
regulation and tryptophan 2,3-dioxygenase compensation
W. Zhong1,2, D. Zhou3, Z. Lv1. 1Southern Medical University, Guangzhou;
2
Shenzhen Traditional Medicine Hospital; 3Shenzhen Traditional Chinese
Medicine Hospital, Shenzhen, China
E-mail: richardchung@hotmail.com
Background and Aims: Indoleamine 2,3-dioxygenase 1 (IDO1) is an
intracellular rate-limiting enzyme in the metabolism of tryptophan
along the kynurenine pathway, subsequently mediating the immune
response, including T helper 17 (Th17) cells; however, the role of IDO1
in liver fibrosis and cirrhosis is still unclear. Liver fibrosis mainly
results from activation of hepatic stellate cells, which can be activated
by hepatic IL-17a, a characteristic cytokine of Th17 cells. In this study,
we investigated the role of IDO1 in the development of hepatic
fibrosis and cirrhosis.
Methods: Patients with hepatitis B virus-induced cirrhosis and
healthy volunteers were enrolled. For animals, carbon tetrachloride
(CCl4) was used to establish liver fibrosis in wild-type and IDO1

knockout mice. Additionally, a subset of WT mice received daily IDO1
inhibitor (1-methyl-D-tryptophan) dissolved in drinking water.
Results: Liver lesions, reflected by serum biochemical markers, were
positively correlated with serum IDO1 levels in both the clinical
subjects and hepatic fibrosis mice. Moreover, a positive correlation
between serum IDO1 levels and liver stiffness values was found in the
cirrhosis patients. Notably, both IDO1 inhibitor mice and IDO1
knockout mice were protected from CCl4-induced liver fibrosis, as
reflected by unchanged serum alanine transaminase and aspartate
transaminase levels and lower collagen deposition, alpha-smooth
muscle actin expression and apoptotic cell death rates. On the other
hand, tryptophan 2,3-dioxygenase (TDO), another systemic tryptophan metabolism enzyme, exhibited a compensatory increase as a
result of IDO1 deficiency. Furthermore, hepatic IL-17a and its
downstream cytokines’ mRNA (IL-6, TNF-alpha and TGF-beta1)
levels showed lower expression in the IDO1 model mice.
Conclusions: Serum IDO1 is a potential hallmark of liver lesions and
the degree of liver fibrosis in patients and in an animal model.
Moreover, IDO1 deficiency prevents the progression of hepatic
fibrosis induced by CCl4, the underlying mechanism of which is
related to a decrease in Th17 cells mediated by a compensatory
increase in TDO.
SAT-067
Regulation of the NLRP3 inflammasome in monocytes and
macrophages from patients with decompensated cirrhosis by
low-dose genotoxic stress
N. Koese1, S. Stengel1, A. Stallmach1,2, T. Bruns1,2. 1Department of
Gastroenterology, Hepatology and Infectious Disease; 2The Center for
Sepsis Control and Care, Jena University Hospital, Jena, Germany
E-mail: nilay.koese@med.uni-jena.de
Background and Aims: Deregulated systemic inflammation is a
hallmark of adverse outcome in patients with acute decompensation
of cirrhosis. Inflammasome complexes are major drivers of inflammatory damage in a variety of liver diseases by controlling the release
of the pro-inflammatory cytokine interleukin-1-beta (IL-1b) and
facilitating inflammatory cell death. Recent evidence from genetic
association studies suggests a role of IL-1b for the development of
acute-on-chronic liver failure (ACLF). In this study, we investigated
whether applying low-dose genotoxic stress can decrease inflammasome activity in cirrhosis.
Methods: Circulating monocytes and peritoneal macrophages
from patients with acute decompensation of cirrhosis were
Immunomagnetically isolated and the impact of genotoxic stress on
the release of IL-1b after NOD-like receptor family pyrin domain–
containing protein 3 (NLRP3) inflammasome activation was evaluated in vitro using lipopolysaccharide (LPS) and adenosine triphosphate (ATP).
Results: Exposure to low-dose genotoxic stress by using the
anthracycline drug epirubicin reduced the inflammasome-mediated
IL-1b release by monocytes and peritoneal macrophages in a dosedependent manner. Despite its narrow therapeutic range, the
effective dose of epirubicin (0.1–0.5 µg/mL) on reducing inflammasome activity was lower than the threshold for metabolic activity
suppression in MTT assays and cytotoxicity as assessed by lactate
dehydrogenase release (1–5 µg/mL for monocytes and macrophages).
On the protein level, low-doses of epirubicin resulted in autophagy
induction as assessed by increasing LC3b-II to -I ratio, which was
accompanied by a downregulation of NLRP3, pro-IL-1b and procaspase-1, suggesting a degradation of the components of the
inflammasome complex. Treatment with the autophagy inhibitor
bafilomycin prior to inflammasome activation partially restored IL-1b
release indicating a role for autophagy in regulating NLRP3 activation.
Conclusions: Low-dose genotoxic stress and the associated induction
of autophagy may control excessive pro-inflammatory responses in
patients with acute decompensation of cirrhosis, which may be
exploited therapeutically.
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Fatty liver disease: Clinical aspects
SAT-299
Solithromycin treatment for 13 weeks improves histological
parameters in nonalcoholic steatohepatitis: results of an ongoing
pilot study
R. Dobbins1, P. Gholam2, S. Ertel2, N. Furey2, G.M. Baskaran2,
Z. Goodman3, D. Oldach1, P. Fernandes1. 1Cempra Pharmaceuticals,
Chapel Hill, NC; 2Gastroenterology and Liver Disease, Case Western
Reserve University School of Medicine, Cleveland, OH; 3Inova Pathology
Institute, Falls Church, VA, United States
E-mail: rdobbins@cempra.com
Background and Aims: Nonalcoholic steatohepatitis (NASH) is
driven by inflammation and can lead to cirrhosis. Solithromycin is a
macrolide antibiotic that reduced inflammation, ballooning degeneration, fibrosis and hepatocellular carcinoma in a diabetic mouse
model of NASH. This open-label, exploratory clinical trial examines
safety and efficacy of 13-week solithromycin dosing regimens in
patients with NASH.
Methods: All patients had a baseline liver biopsy with nonalcoholic
fatty liver disease activity score (NAS) ≥4 and fibrosis. Patients
received 200 mg once-daily oral solithromycin for 7 days; thereafter, patients continued with either 200 mg daily or 200 mg three
times weekly. In both scenarios, dosing continued a total of 13
weeks. The primary efficacy endpoint was change in NAS between
pre-and post-treatment liver biopsies, scored by a blinded
pathologist. Additional histological endpoints included change in
fibrosis and individual components of NAS. At baseline and
completion of the treatment period, hepatic stiffness was measured
by Fibroscan. Serum hepatic transaminases were assayed weekly,
and markers of inflammation and fibrosis at baseline and Wk 4, 8,
13 and 17.

Conclusions: Solithromycin was well tolerated when dosed for 13
weeks in this pilot study. All subjects experienced improvements in
NAS with solithromycin treatment (mean reduction of 1.3 points) and
ALT (mean reduction of 17 U/L). These encouraging preliminary data
support continued investigation to determine if the metabolic and
anti-inflammatory effects of solithromycin might prove useful for
treatment of NASH.
SAT-300
The severity of steatosis does not influence liver stiffness
measurements in patients with Non-Alcoholic Fatty Liver Disease
R. Forlano1,2, J. Maurice1, B.H. Mullish1, N. Angkathunyakul3,
E. Goldin3, G. Serviddio2, M. Yee4, N. Giannakeas5, A.T. Tzallas5,
M.G. Tsipouras6, S. Khan1, S. Taylor-Robinson1, R.D. Goldin3,
M. Thursz1, P. Manousou1. 1Department of Hepatology, Imperial College,
London, United Kingdom; 2Centro Universitario per Ricerca e la cura
delle Epatopatie, Università degli Studi di Foggia, Foggia, Italy;
3
Department for Cellular Pathology; 4Department of Endocrinology,
Imperial College, London, United Kingdom; 5Department of Computer
Engeneering, Technological Educational Institute, Epirus; 6Department
of Informatics and Telecommunication Engineering, University of
Western Macedonia, K, Greece
E-mail: robertaforl@gmail.com
Background and Aims: Non-invasive characterization of hepatic
steatosis and fibrosis based on Fibroscan elastography and controlled
attenuation paratmeter (CAP) is used widely for the diagnosis and
follow up of patients with NAFLD. However, to date, the validation of
non invasive markers is based in semi-quantitative scoring of
steatosis and fibrosis in liver biopsies.
The aim of this study was to assess whether the degree of steatosis as
determined by CAP and the degree of fibrosis by liver stiffness
measurements correlate with the fat and collagen quantitation
respectively in liver biopsies of patients with NAFLD.
Methods: 80 consecutive patients with biopsy confirmed NAFLD and
transient elastography with CAP score within 3 months of the biopsy
date were prospectively evaluated. Twenty liver biopsies with
steatosis <5% were used as controls. Biopsies were digitalized at 2x
magnification and then analysed by our automated software, which
processes the images in two stages: Machine learning clustering and
Morphological Image Processing. Fat and fibrosis quantitation were
expressed as percentages of the relative areas of fat and collagen
respectively and of tissue.

Results: End of treatment (EOT) biopsy data are available for the
initial 6 patients who have completed dosing. Mean reduction in NAS
was 1.3 points, and two patients had a 2-point reduction. ALT
decreased in all patients (mean reduction 17 ± 6 U/L; p < 0.05). AST
decreased in 5 patients, and a 6th had AST levels that were unchanged
and normal (mean reduction 10 ± 5 U/L; p < 0.05). Baseline and EOT
hepatic stiffness values were 10.3 ± 1.1 and 8.7 ± 1.2 kPa ( p = 0.18).
Mean serum MMP1 (matrix metalloproteinase-1), a candidate
fibrosis biomarker, fell from 1.24 ± 0.38 to 0.53 ± 0.12 ng/mL ( p =
0.20). Participants had 100% adherence with few adverse events. One
patient on 200 mg daily dosing had an asymptomatic increase in ALT
without associated bilirubin elevation on Day 29 that reversed with
interruption of dosing. Drug dosing was resumed in this patient
without complication, and hepatic enzymes and histology were
improved at Week 13 vs. baseline.
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Results: Correlation between CAP score and fat% was statistically
significant ( p = 0.002, Rho = 0.45) only in identifying fat but not
distinguishing between stages of steatosis. Regression analysis
revealed an R2 = 0.206 (figure 1a). The AUROC for identifying fat
>5% was 0.82( p = 0.001, 95%CI = 0.71–0.92) with the best cutoff at
250dB/m (95% sens, 60% specificity).
Correlation between liver stiffness and fibrosis quantitation (%) was
statistically significant ( p < 0.001, Rho = 0.802) with an R2 of 0.679
(figure 1b).
When our cohort was split to those with fat% ≤ 10% and >10% in the
liver biopsies there was no difference between liver stiffness and
fibrosis quantitation in Pearson’s correlation: Rho = 0.883 and Rho =
0.843 respectively (figure 2).
Conclusions: Liver stiffness is a reliable noninvasive tool for
estimating the severity of fibrosis in NAFLD. The presence of severe
steatosis evaluated by fat quantitation in liver biopsies did not
influence liver stiffness measurements.
SAT-301
Prevalence of combined PNPLA3 and GCKR variant genotype is
increased in patients with risk factors for alcoholic or nonalcoholic liver disease who have clinically significant serum procollagen III levels
J.I. Grove1, P. Thiagarajan1, S. Astbury1, R. Harris1, T. Delahooke2,
T.R. Card1, I.N. Guha1, G.P. Aithal1. 1NIHR Nottingham Digestive Diseases
BRU, Nottingham University Hospitals NHS Trust and University of
Nottingham, Nottingham; 2Leicester Royal Infirmary, University
Hospitals of Leicester NHS Trust, Leicester, United Kingdom
E-mail: prarthana.thiagarajan@googlemail.com
Background and Aims: Chronic liver disease presents a major global
public health challenge. Stratification of asymptomatic, at-risk
patients in the community using non-invasive methods has potential
to address this. We therefore sought to evaluate the independent risk
conferred by carriage of variant alleles in 3 well-characterised loci
associated with the risk of fibrosis progression in non-alcoholic fatty
liver disease (NAFLD) and alcoholic liver disease (ALD).
Methods: In this observational cross-sectional study, serum procollagen III (PIIINP) levels were determined in 560 UK patients with a
risk factor for chronic liver disease (alcohol intake >21/14 units for
males/females per week or type 2 diabetes or BMI > 27.3). The
Enhanced Liver Fibrosis panel and transient elastography were used
for staging fibrosis. Patients were genotyped for PNPLA3 (rs738409),
GCKR (rs1260326) and TM6SF2 (rs58542926) and associations
assessed.
Results: The presence of individual risk alleles in PNPLA3, GCKR or
TM6SF2 was not found to be associated with significantly higher
levels of serum PIIINP or liver stiffness determined by elastography.
The prevalence of combination of PNPLA3 and GCKR variant alleles
was significantly higher in at-risk patients with clinically significant
fibrosis (≥grade F3) indicated by serum PIIINP above 11 ng/mL ( p =
0.018; Table 1). PIIINP levels were significantly higher ( p = 0.017) in
patients with this double PNPLA3/GCKR allele combination who
consumed excess alcohol but not in those with only the other risk
factors (for NAFLD). In patients with alcohol excess or obesity, PIIINP
was significantly higher in those with the PNPLA3 variant suggesting
predisposition to clinically significant fibrosis.
Table 1: Prevalence of PNPLA3 G* GCKR T* genotype in patient groups
Prevalence in patients with:
hazardous alcohol intake
only NAFLD risk factors

PIIINP
<11 ng/mL

PIIINP
≥11 ng/mL

11.3%
22.9%

28.6%
36.7%

Conclusions: None of the 3 risk alleles was associated with
hazardous alcohol intake or possession of only NAFLD risk factors.
Individual alleles were not associated with markers of clinically
significant fibrosis in patients with only NAFLD risk factors but the

PNPLA3 variant correlated with PIIINP levels in patients with alcohol
excess. Additionally, carriage of the combination of the PNPLA3 G and
GCKR T variants was significantly more common in patients with
PIIINP levels indicative of fibrosis grade 3–4. Genotyping therefore
has limited value for predicting liver fibrosis in identified at-risk
individuals.
SAT-302
Prevalence of nonalcoholic fatty liver disease in lean adolescents
in the United States: an analysis of national health and nutrition
examination survey data
P.K.C. Selvakumar1, M.N. Kabbany1, R. Lopez2, N. Alkhouri1. 1Pediatric
Gastroenterology; 2Cleveland Clinic, Cleveland, United States
E-mail: conjeep@ccf.org
Background and Aims: There is an emerging evidence of
Nonalcoholic fatty liver disease (NAFLD) in lean subjects with
metabolic derangements representing a new phenotypic spectrum
of NAFLD. It is estimated that 5–8% of lean subjects have evidence of
NAFLD with most of the data obtained from Asian adult population.
However, studies evaluating the prevalence of NAFLD in lean
adolescents in the United States (US) are lacking. The aim of this
study is to estimate the prevalence and risk factors of NAFLD in lean
adolescents in the US.
Methods: Cross sectional data from lean subjects (body mass index
<85th percentile) aged between 12 and 18 years, who were enrolled in
the National Health and Examination Survey (NHANES) during the
2005–2014 cycles were included. We defined NAFLD as alanine
aminotransferase (ALT) > 25.8 U/L for boys and >22.1 U/L for girls;
hypertriglyceridemia as triglycerides ≥150 mg/dL; low HDL as HDL
<40 mg/dL and insulin resistance (IR) as homeostatic model
assessment of IR ≥ 3. We excluded patients with viral hepatitis and
missing details on ALT, fasting laboratory parameters and metabolic
syndrome components. Population weighted prevalence was calculated separately for each cycle to account for the complex sampling
methods of NHANES.
Results: A total of 1482 ( population weighted N = 18,083,219)
NHANES participants were included. The mean weighted prevalence
of NAFLD among lean adolescents during 2005–2014 cycles was 8%.
Prevalence of suspected NAFLD was highest during 2013–2014 cycle
at 11.5%. Lean subjects with NAFLD were significantly older compared
to lean non-NAFLD subjects (15.5 vs. 15 years, p-value <0.05). Lean
subjects with NAFLD also had higher aspartate aminotransferase
(AST) and gamma-glutamyltransferase (GGT) than those without
NAFLD. Low HDL (15.5% vs. 6.8%; p-value 0.016) and hypertriglyceridemia (10% vs. 3.9%; p-value 0.028) were also found to be more
common among lean NAFLD subjects compared to their non-NAFLD
counterparts. Presence of IR increased the risk of having NAFLD by
about 4-fold among lean adolescents ( p-value < 0.05). Non-hispanic
black lean adolescents were less likely to have NAFLD compared to
non-hispanic white lean adolescents (odds ratio 0.37; p-value < 0.05)
after adjusting for all factors in the model.
Conclusions: The estimated prevalence of NAFLD among lean
adolescents in the US was found to 8% in our population based
study. Lean adolescents with NAFLD displayed evidence of metabolic
derangements such as low HDL, hypertriglyceridemia and IR.
SAT-303
Prevalence and risk factors of nonalcoholic fatty liver disease in
metabolically healthy obese adolescents in the United States: an
analysis of national health and nutrition examination survey data
P.K.C. Selvakumar1, M.N. Kabbany1, R. Lopez2, N. Alkhouri1. 1Pediatric
Gastroenterology; 2Cleveland Clinic, Cleveland, United States
E-mail: conjeep@ccf.org
Background and Aims: There has been an evolving interest in the
development of nonalcoholic fatty liver disease (NAFLD) in a subset of
obese subjects without metabolic abnormalities referred to as
metabolically healthy obese (MHO). Recent adult study showed an
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increased incidence of NAFLD in obese patients regardless of
metabolic abnormalities. However, pediatric studies exploring the
development of NAFLD in MHO are lacking. The aim of this study is to
evaluate the prevalence and risk factors of NAFLD in MHO
adolescents in the United States (US).
Methods: Cross sectional data of adolescents (12–18 years) with
body mass index (BMI) ≥ 85th percentile who were enrolled in the
National Health and Examination Survey (NHANES) during the 2005–
2014 cycles were analyzed. We defined overweight as BMI ≥ 85th
percentile, obesity as BMI ≥ 95th percentile and severe obesity as
≥99th percentile. We defined NAFLD as alanine aminotransferase
(ALT) > 25.8 U/L for boys and >22.1 U/L for girls and insulin resistance
(IR) as homeostatic model assessment of IR ≥ 3. We excluded patients
with any metabolic syndrome component such as hypertension,
hypertriglyceridemia, low HDL-C and impaired fasting glucose as per
International Diabetes Foundation criteria and those missing details
on ALT and metabolic syndrome components. Population weighted
prevalence was calculated to account for the complex sampling
methods of NHANES.
Results: A total of 516 (population weighted N = 5,475,912) NHANES
participants were included. The mean weighted prevalence of NAFLD
among MHO adolescents during 2005–2014 cycles was 17.8%. MHO
with NAFLD had significantly higher waist circumference and BMI
percentiles compared to those with no NAFLD. Correspondingly MHO
with NAFLD had significantly increased prevalence of central obesity
(40% vs. 20%), obesity (63% vs. 43.4%) and severe obesity (22% vs.
6.4%) than non-NAFLD subjects. Participants in NAFLD group had
significantly higher aspartate aminotransferase (AST), gamma-glutamyltransferase (GGT), bilirubin and triglycerides. MHO with NAFLD
also had higher levels of insulin and HOMA-IR compared to nonNAFLD group however there was no difference in the prevalence of IR
between the groups.
Conclusions: This population based study shows that NAFLD affects
approximately 18% of obese adolescents with no metabolic abnormality. This indicates that obesity and excess visceral adiposity are
independently associated with increased risk of NAFLD in adolescents regardless of metabolic derangements.
SAT-304
Can modest alcohol intake be dismissed as a co-factor in diabetic
patients with non-alcoholic fatty liver disease?
P.J. Patel1,2, D.D. Smith3, K.A. Stuart2, L.U. Horsfall2,4, K.L. Hayward4,
F. Hossain5, S. Williams5, T. Johnson5, N.N. Brown6, N. Saad7,
A.D. Clouston4, K.M. Irvine4, A.W. Russell8, P.C. Valery3, E.E. Powell2,4.
1
Centre for Liver Disease Research, Translational Research Institute,
School of Medicine, The University of Queensland; 2Department of
Gastroenterology & Hepatology, Princess Alexandra Hospital; 3QIMR
Berghofer Medical Institute; 4Centre for Liver Disease Research,
Translational Research Institute, School of Medicine, The Univeristy of
Queensland; 5Inala Primary Care; 6Pathology Queensland; 7Department
of Radiology; 8Department of Endocrinology, Princess Alexandra
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E-mail: preya.patel@health.qld.gov.au
Background and Aims: In people with type 2 diabetes (T2D), lowmoderate alcohol intake is associated with a lower risk of cardiovascular disease and mortality. Limited data exist regarding the effect of
alcohol on other diabetic complications. People with T2D have a high
prevalence of non-alcoholic fatty liver disease (NAFLD), are more
likely to develop cirrhosis and have a 2–3 fold increased risk of
mortality from chronic liver disease. We examined the association
between current or previous alcohol consumption with significant
liver disease in T2D patients with NAFLD.
Methods: T2D patients with NAFLD at risk of clinically significant liver
disease were recruited from an Endocrine clinic or primary care. NAFLD
fibrosis severity was classified by transient elastography; liver stiffness
measurements (LSM) ≥8.2 kPa defined significant fibrosis. Alcohol
intake was assessed using a structured questionnaire. Current alcohol
S588

intake referred to the last 12 months and drinkers consumed ≤20 g/
day. Lifetime drinking history classified patients into non-, moderate
(≤20 g/day) or “significant” drinker (any period with intake >20 g/day).
Results: Patients (n = 122) were 60.6 ± 9.9 years; 64% were male and
63 (52%) were current drinkers. In males, current drinkers had a
higher BMI ( p = 0.047), higher HDL ( p = 0.016) and lower LSM ( p =
0.006) than non-drinkers*. Patient characteristics according to
lifetime drinking history are summarized in Table 1. Compared to
lifetime “non-drinkers”, “modest drinkers” had 2.24 (95%CI 0.8–6.27)
and “significant drinkers” had 2.03 (95% CI 0.58–7.02) times the odds
of having LSM ≥ 8.2 (adjusted for age, gender and BMI), although not
statistically significant ( p > 0.05).
Table 1: Patient characteristics
Non Drinker
(n = 41)
Gender (Male, n,%)
Ethnicity (Caucasian,
n, %)
BMI (kg/m2) Male
Female
Girth (cm)
Male
Female
Never smoker (n, %)
HbA1c (%)
LSM (kPa)

Moderate
Drinker
(n = 54)

Significant
Drinker
(n = 27)

22 (54)
26 (63)

34 (63)
47 (87)

22 (81.5)
22 (81.5)

32.2 ± 6.8
38.6 ± 11.5
114.1 ± 16.0
121.1 ± 22.5
32 (78)
7.9 ± 1.2
8.2 ± 8.1

34.0 ± 5.8
37.5 ± 8.3
119.1 ± 16.3
119.4 ± 16.2
22 (41)
8.0 ± 1.7
9.8 ± 7.3

37.3 ± 8.9
31.4 ± 5.2
128 ± 18.9
104.9 ± 11.7
9 (33)
8.6 ± 1.7
12.3 ± 13.4

Adjusted
p-values*
0.035
0.022
0.091
0.184
0.033**
0.138**
<0.001
0.257
0.183

*All p-values adjusted by age and BMI unless specified;
**p-value adjusted by age.

Conclusions: The impact of alcohol on fibrosis progression in NAFLD
can’t be dismissed and requires further investigation.
SAT-305
Relationship between fatty liver, coronary calcium score,
multiple-sites atherosclerosis and 10-years Framingham Score
R. Pais1, P. Giral2, V. Ratziu1. 1Service Hépatogastroentérologie,
Assistance Publique Hôpitaux de Paris, Hôpital Pitié-Salpétrier̀ e –
Université Pierre et Marie Curie, UMR_S 938, INSERM – CDR Saint
Antoine; Institute of Cardiometabolism and Nutrition (ICAN); 2Service
d’Endocrinologie et Nutrition, Assistance Publique Hôpitaux de Paris,
Hôpital Pitié-Salpétrier̀ e – Université Pierre et Marie Curie, Institute of
Cardiometabolism and Nutrition (ICAN), Paris, France
E-mail: ralu_pais@yahoo.com
Background and Aims: Large retrospective studies reported a high
prevalence of subclinical atherosclerosis (ATS) in patients with
NAFLD. However, the relationship between NAFLD and regional
ATS, risk of multiple-site ATS (≥2 sites) and of cardiovascular risk
prediction independent of ATS sites has not been studied.
Aim: To determine the relationship between NAFLD, coronary
calcium score (CAC), multiple-sites atherosclerosis (carotid, CP and
femoral, FP, plaques) and 10-year Framingham Score (FRS).
Methods: Patients with ≥2 CV risk factors (CVRF) no CV events, no
other chronic liver diseases and alcohol<50 g/d, underwent carotid
and femoral ultrasound with measure of CP and FP. All patients had
measurement of CAC by coronary CT Scan (severe CAC if score ≥100).
CP and FP were defined as intima-media thickness (IMT) >1.5 mm;
10-year FRS was calculated for all patients. Fatty liver was diagnosed if
the Fatty Liver Index (FLI) was ≥60.
Results: 2,616 pts were included: 49% male, mean age 56 ± 11 yrs,
mean BMI 26.4 ± 4.8 kg/m2; 36% pts had NAFLD. Pts with NAFLD had
higher prevalence of CP (50% vs. 44%, p = 0.003), FP (52% vs. 48%, p =
0.05) and higher CAC (181 ± 423 vs. 114 ± 284, p < 0.001). FLI was
associated with CAC independent of the number of CVRF, CP, FP, age
and sex (beta = 0.043, p = 0.026) and CAC gradually increased across
FLI tertiles: 94 ± 267, 138 ± 299 and 182 ± 492, p < 0.001. FLI predicted
C-IMT independent of tobacco use, T2DM, age and sex (beta = 0.036,
p = 0.05) but was not an independent predictor for FP.
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52% of pts had multiple-sites ATS which was associated with FLI
independent of age, tobacco use, hypertension and T2DM (OR =
1.004, 95%CI 1.001–1.007, p = 0.02).
64% of pts with NAFLD vs. 26% of those without had FRS ≥10%. FLI
predicted FRS independent of the individual ATS sites or the number
of CVRF (beta = 0.193, p < 0.001) in a model adjusted for age and sex.
FLI alone or combined with CP, FP and CAC had a better AUROC for
FRS ≥ 10% (0.763 95% CI 0.745–0.781, p < 0.001 and 0.771, 95% CI
0.752–0.789, p < 0.001) than a combination of CP, FP and CAC (0.675,
95% CI 0.655–0.696, p < 0.001).
Conclusions: Fatty liver is a major and independent determinant of
carotid and coronary ATS but not of femoral ATS. The multiple site
involvement and quantitative tonic relationship suggest fatty liver
could promote coronary and cerebrovascular events. The prediction
of cardiovascular mortality risk is reinforced by fatty liver status over
imaging-based measurements of atherosclerotic lesions.
Aknowledgements: EPoS Consortium - funded by the EU H2020.
SAT-306
Ethnicity and outcomes in non alcoholic fatty liver disease:
prospective evaluation of 1500 cases
R. Parker1, O. Cain1, C. Raymonde-Parker1, E. Aron1, S. Hubscher2,
P. Newsome1. 1NIHR Center for Liver Research, University of
Birmingham; 2Histopathology, University Hospitals Birmingham NHS
Foundation Trust, Birmingham, United Kingdom
E-mail: richardparker@nhs.net
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
common liver disease that can cause progressive liver disease and
cirrhosis in some individuals. NAFLD is closely associated with the
metabolic syndrome, where ethnicity plays an important role in
susceptibility to complications of obesity. We examined the impact of
ethnicity on liver-related outcomes in our cohort of NAFLD patients in
Birmingham, UK.
Methods: Data from patients with NAFLD seen at a single specialist
clinic were collected prospectively onto a departmental database.
Alternative causes of liver disease and secondary causes of fatty liver
were ruled out by history and appropriate tests. Liver biopsy was
performed if there was uncertainty regarding diagnosis or stage of
disease, and described with the Brunt/Kleiner system. Ethnicity using
UK census categories was self-determined for most participants
(1,419, 91%), with a minority determined using a validated software
program (NamPechan) that assigned likely ethnicity based on
surname. Groups were compared with student’s t-test for normally
distributed data and Mann Whitney test for skewed data. Survival
was analysed with univariable Kaplan-Meier curves and multivariable Cox-regression analysis.

Results: 1562 patients seen between 2003 and 2015 were included;
median follow-up was 52 months (range 12–153). 282 (18%) of
patients underwent liver biopsy. 142 deaths were observed[N1]
(9%) and 24 patients (1.5%) underwent liver transplantation. 991
(63%) were White, 336 (22%) Asian, 28 (2.0%) Black [N2]
patients, 175 (11%) unknown and 32 other ethnicities. In univariate
analysis survival differed significantly by ethnicity with worse
survival in White patients (Tarone-Ware p < 0.001). Taking into
account differences in baseline factors (age, BMI, AST:ALT ratio,
presence of diabetes), survival remained better in Asian patients
than White patients (HR for death 0.225, 95% CI 0.077–0.658, p =
0.006). These differences in survival were not explained by
differences in severity of disease which was similar in distribution
between ethnicities on both non-invasive tests (FIB-4, one-way
ANOVA p = 0.092) and biopsy (F3 or F4 fibrosis, Fisher’s exact test p
= 0.066).
Conclusions: The likelihood of death is greater in White patients
with NAFLD than in Asian patients. The reasons for this are not
clear but may be behavoural – some markers of alcohol use were
higher in White patients although this is not reliable. The
pathophysiological causes for this clinical observation need to be
investigated.
SAT-307
Development and validation of an automated system for
assessment of liver steatosis and fibrosis in routine histological
images in patients with Non-Alcoholic Fatty Liver Disease
R. Forlano1,2, J. Maurice1, N. Angkathunyakul3, E. Goldin3, M. Yee4,
G. Serviddio2, N. Giannakeas5, A.T. Tzallas5, M.G. Tsipouras6,
R.D. Goldin3, M. Thursz1, P. Manousou1. 1Department of Hepatology,
Imperial College, London, United Kingdom; 2Centro Universitario per
Ricerca e la cura delle Epatopatie, Università degli Studi di Foggia, Foggia,
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Endocrinology, Imperial College, London, United Kingdom; 5Department
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University of Western Macedonia, K, Greece
E-mail: robertaforl@gmail.com
Background and Aims: Although liver biopsy is the gold standard
method for diagnosing and staging NAFLD, up to date, the steatosis
grade and fibrosis stage are reported using semi-quantitative scores.
Inter-observer variability in the scoring system may impact on the
interpretation of responses in clinical trials and more objective
systems are required.
We aimed to develop an automated method for steatosis and fibrosis
quantitation using routine histological images of NAFLD patients. We
further assessed the correlation of steatosis quantitation with
steatosis grade and fibrosis quantitation with stage (Kleiner NASH
CRN scoring system).
Methods: 118 consecutive patients with biopsy-confirmed NAFLD
were retrospectively evaluated. Twenty liver biopsies with steatosis
<5% were used as controls. Biopsies were stained with H&E and Sirius
red, and then scored by two histopathologists. They were also
digitalized at 2x magnification and areas of steatosis were annotated
manually by experts, using the NDP.view2, to facilitate machine
learning. The same method was followed for fibrosis quantitation.
Each image was then analysed by the automated software in two
stages: Machine learning clustering and Morphological Image
Processing (Figure 1). Fat % and fibrosis % computed by the software
were compared with the manual annotation for all cases.
Results: There was excellent concordance between manual and
automatic measurements with inter-class correlation coefficient
(ICC) 0.981, 95%CI (0.96–0.99), F value = 103.3, p = 0.0001.
There was good correlation between fat% and steatosis grade but with
significant overlap between groups: Anova 50.9, p < 0.001 (Figure 2a)
grade 0: fat 0.6%(0–3), grade 1: 7.5%(1–22), grade 2: 12.5%(2.5–29),
grade 3: 20.8%(11.5–32).
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Results were similar between fibrosis% and fibrosis stage: Anova 42.9,
p < 0.001 (Figure 2b) stage 0: 2.5%(1–4), stage 1: 3.3%(1–9), stage 2:
4.9%(2–9), stage 3: 7.9%(3–13), stage 4: 17.3(8–30).

Results: One-hundred-and-twelve out of the 171 subjects (65.5%)
had liver steatosis, as suggested by CAP >241, the median value in the
control group, while 64 (37.4%) subjects had CAP >290, a cut-off value
previously shown to be indicative of severe steatosis. In multivariate
analysis, variables independently associated with liver steatosis were
obesity and serum triglycerides and those associated with severe
steatosis were obesity, serum glucose, serum triglycerides, and ALT
values. LSM was higher in patients with steatosis than in those
without: 4.7 (3.8–6.2) vs 4 (3.5–4.7) kPa, respectively, p = 0.003. LSM
correlated directly with CAP values (r = 0.35, p < 0.001). Twelve of the
171 subjects (7%), 8 with severe steatosis, had LSM ≥ 7.2 kPa. In 8
patients with increased LSM the presence of steatosis was confirmed
with a liver biopsy which showed associated fibrosis in 4 cases (F1, 2
F3, and F4).
Conclusions: Almost two thirds of subjects with risk factors for
NAFLD seen in primary care have increased values of CAP, indicative of
liver steatosis. Factors associated with increased CAP values
are obesity and serum triglycerides. CAP is a useful method to
screen for liver steatosis in subjects with risk factors for NAFLD in
primary care.
SAT-309
Obesity and steatosis severity affect diagnostic performances of
noninvasive fibrosis tests in nonalcoholic fatty liver disease
S.K. Joo1, W. Kim1, Y.J. Jung1. 1Internal Medicine, Internal Medicine, Seoul
National University Hospital Seoul Metropolitan Government Boramae
Medical Center, Seoul, Korea, South
E-mail: joo.sammy@gmail.com

Conclusions: Our fully automated software uses low-resolution
images widely available and shows excellent correlation with
experts’ annotation. There is wide variation in both fat and fibrosis
quantitation within each grade and stage with considerable overlap.
Computerised quantitative assessment produces more objective
measurements which increase the sensitivity to show response to
interventions.

Background and Aims: Nonalcoholic fatty liver disease (NAFLD)
includes a wide spectrum of heterogeneous metabolic subtypes. The
differential diagnostic performances of noninvasive fibrosis assessments in these subgroups are unknown.
Aims: This study compared the diagnostic performances of noninvasive fibrosis tests for predicting advanced fibrosis or cirrhosis in
NAFLD patients and examined the subgroup effects influencing their
diagnostic performance.

SAT-308
Prevalence of liver steatosis in subjects with risk factors for nonalcoholic fatty liver disease in primary care using controlled
attenuation parameter (CAP). A population-based study
N. Fabrellas1, R. Hernandez2, E. Solà3,4,5,6, A. Coiduras2, P. Ramos3,
I. Graupera3,5,6, N. Martin2, T. Graells2, C. Simon2, I. Duaso2, M. Garcia2,
A. Larrañaga2, A. Perez2, C. Sole3,5,6, P. Huelin3,5,6, R. Moreira3,5,6,
G. De Prada3,5,6, P. Ginès3,4,5,6. 1School of Medicine and Life Sciences,
University of Barcelona; 2CAP La Marina, Institut Català de la Salut;
3
Liver Unit, Hospital Clinic Barcelona; 4School of Medicine and Life
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Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most frequent cause of chronic liver disease worldwide. Primary
care is the ideal setting for early identification of patients with NAFLD.
Liver ultrasonography has been proposed as diagnostic tool for
NAFLD but it is only qualitative and subject to interobserver
variability. Recently, CAP has been shown to be a reliable method
for non-invasive quantification of liver fat. It has the advantage of
simultaneous measurement of liver stiffness (LSM) as an estimate of
liver fibrosis. The aim of the current study was to assess the
prevalence of liver steatosis in subjects with risk factors for NAFLD,
but without known liver disease, in primary care.
Methods: One-hundred and seventy-one subjects with risk factors
for NAFLD, including diabetes mellitus, obesity, dyslipidemia, and
metabolic syndrome, were randomly selected from patients attending a primary care center. A control group of 76 subjects (1:2)
matched by age and sex, but without risk factors for NAFLD, was also
evaluated. CAP and LSM were assessed using Fibroscan® (XL probe)
by an experienced nurse.
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Methods: Three hundred fifteen patients with biopsy-proven NAFLD
were prospectively included. Acoustic radiation force impulse
elastography was performed to obtain liver stiffness measurements
(LSMs). The aspartate aminotransferase-to-alanine aminotransferase
ratio (AAR), aspartate aminotransferase-to-platelet ratio index
(APRI), fibrosis 4 (FIB-4) index, NAFLD fibrosis score (NFS), and
BARD score were calculated. The diagnostic performances of
noninvasive fibrosis tests were evaluated using the area under the
receiver operating characteristic curve (AUROC).
Results: The FIB-4 and LSM showed the highest AUROCs for advanced
fibrosis (0.866; 95% confidence interval (CI), 0.811–0.922) and
cirrhosis (0.894; 95% CI, 0.827–0.961), respectively. Subgroup
AUROC analyses were performed to assess subgroup effects influencing diagnostic performance. FIB-4 and NFS showed significantly
lower diagnostic performances for advanced fibrosis in obese NAFLD
than in non-obese NAFLD. For advanced fibrosis, the APRI, BARD, FIB4, and NFS AUROCs were significantly different among the radiologic
steatosis grades (Figure 1). However, LSM showed consistent
diagnostic performance for advanced fibrosis, regardless of obesity
or steatosis severity.
Conclusions: Obesity and steatosis severity may affect the diagnostic
performances of noninvasive fibrosis tests in NAFLD patients. To
optimize noninvasive fibrosis assessments, the individualized application of different tools should be tailored for the various NAFLD
subgroups.
SAT-310
Serial combination of noninvasive tools improves the diagnostic
accuracy of severe liver fibrosis in patients with nonalcoholic fatty
liver disease
S. Petta1, V.W. Wong2, C. Cammà1, J.-B. Hiriart3, G.L. Wong2,
J. Vergniol4, A.W. Chan5, V. Di Marco1, W. Merrouche4, H.L. Chan6,
F. Marra7, B. Le-Bail8, U. Arena7, A. Craxì1, V. de Ledinghen4. 1Section of
Gastroenterology and Hepatology, Di.Bi.M.I.S., University of Palermo,
Palermo, Italy; 2Department of Medicine and Therapeutics, The Chinese
University of Hong Kong, Hong Kong, Hong Kong, China; 3Centre
d’Investigation de la Fibrose hépatique, Hôpital Haut-Lévêque, Bordeaux
University Hospital, Pessac; 4Centre d’Investigation de la Fibrose
hépatique, Hôpital Haut-Lévêque, Bordeaux University Hospital, Pessac,
France; 5Department of Anatomical and Cellular Pathology;
6
Department of Medicine and Therapeutics, The Chinese University of
Hong Kong, Hong Kong, Hong Kong, China; 7Dipartimento di Medicina
Sperimentale e Clinica, Università degli Studi di Firenze, Firenze, Italy;
8
INSERM U1053, Bordeaux University, Bordeaux, France
E-mail: petsa@inwind.it
Background and Aims: The accuracy of available noninvasive tools
for staging severe fibrosis in patients with nonalcoholic fatty liver
disease (NAFLD) is still limited. We assessed the diagnostic
performance of paired or serial combination of noninvasive tools in
NAFLD patients.
Methods: We analyzed data from 741 patients (287 training cohort,
and 474 validation cohort) with a histological diagnosis of NAFLD.
Severe fibrosis was defined as fibrosis ≥F3 according to Kleiner
classification. The GGT/PLT, APRI, AST/ALT, BARD, FIB-4, and NFS
scores were calculated according to published algorithms. Liver
stiffness measurement (LSM) was performed by FibroScan.
Results: In the entire cohort LSM, NFS and FIB-4 were the best
noninvasive tools for staging F3-F4 fibrosis (AUC 0.863, 0.774, and
0.792, respectively), with LSM having the highest sensitivity (90%),
and the highest NPV (94%), and NFS and FIB-4 the highest specificity
(97% and 93%, respectively), and the highest PPV (73% and 79%,
respectively). The paired combination of LSM with FIB-4 strongly
reduced the likelihood of wrongly classified patients (2.7%), at the
price of a high uncertainty area (54.1%), and of a low overall accuracy
(43%). Otherwise, the serial combination with the second test used in
patients in the grey area of the first test and in those with high LSM
values (>9.6 KPa) or low NFS or FIB-4 values (<−1.455 and <1.30,

respectively) overall increased the diagnostic performance generating an accuracy ranging from 69.8% to 70.1%, an uncertainty area
ranging from 18.9% to 20.4% and a rate of wrong classification ranging
from 9.2% to 11.3%.

Conclusions: The serial combination of LSM with FIB-4 has a good
diagnostic accuracy for the noninvasive diagnosis of severe fibrosis
in NAFLD.
SAT-311
Emerging Increase in the prevalence and severity of nonalcoholic
fatty liver disease: epidemiological study from general
Mediterranean population
S. Petta1, C. Buscemi1, S. Buscemi2, D. Corleo2, V. Di Marco1. 1Section of
Gastroenterology and Hepatology, Di.Bi.M.I.S.; 2Metabolism and Clinical
Nutrition Laboratory, Di.Bi.M.I.S., University of Palermo, Palermo, Italy
E-mail: petsa@inwind.it
Background and Aims: The worldwide spread of obesity and
diabetes is leading to a drastic increase in nonalcoholic fatty liver
disease (NAFLD) and its complications. We aimed to assess prevalence
of NAFLD and of its severity among a general Mediterranean
population.
Methods: We considered 886 consecutive individuals included in the
ABCD study (ISRCTN15840340). Hepatic ultrasound (US) was used to
diagnose steatosis and FibroScan (M and XL probe) to measure
liver stiffness and controlled attenuation parameter (CAP). Liver
stiffness >6.9 KPa was considered suggestive of significant liver
fibrosis (Petta S et al., Hepatology 2015), and CAP ≥ 310 dB was
considered suggestive of moderate-severe steatosis (de Ledinghen V
et al., JHEP 2014).
Results: Steatosis by US was diagnosed in 396 individuals (44.6%) and
was significantly associated with male gender, type 2 diabetes, low
HDL (<40 mg/mL in males and <50 mg/mL in females), and visceral
obesity. When splitting the analysis according to gender, steatosis
was independently linked to visceral obesity (OR 2.63, 95% CI 1.62–
4.27, p < 0.001) and low HDL (OR 2.06, 95% CI 1.10–3.85, p = 0.02) in
males, and to visceral obesity (OR 2.75, 95% CI 1.80–4.19, p < 0.001)
and type 2 diabetes (OR 2.19, 95% CI 1.00–4.87, p = 0.05) in females.
The rate of US steatosis, stiffness >6.9 kPa and CAP ≥310 progressively
increased from males without obesity and low HDL (35.1% steatosis;
among theme 18.6% CAP ≥310, and 13.5% stiffness >6.9), to those with
one risk factor (from 57.7% to 62.1% steatosis; among them 42.8% CAP
≥310, and from 21.4% to 23.2% stiffness >6.9), and further to those
with both risk factors (74.2% steatosis; among them 35% CAP ≥310,
and 30% stiffness >6.9). Similarly, in females the rate of US steatosis,
stiffness >6.9 kPa and CAP ≥310 progressively increased from patients
without obesity and diabetes (23.7% steatosis; among them 6.1% CAP
≥310, and 6.1% stiffness >6.9), to those with only one risk factor (from
33.3% to 50.8% steatosis; among them CAP ≥310 from 30.5% to 54.5%,
and stiffness >6.9 from 11.1% to 27.2%), and further to those with both
risk factors (74.2% steatosis; among them 47.1% CAP ≥ 310, and 26.4%
stiffness >6.9).
Conclusions: NAFLD is present in more than 40% of general
population and its prevalence, as well as the prevalence of liver
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damage, increases according to the presence of obesity and low HDL
in males, and obesity and diabetes in females. The impact of variants
of PNPLA3 and TM6SF2 genes on steatosis and liver damage in this
population is under investigation.
SAT-312
A randomized, double-blind, placebo-controlled study to
evaluate the efficacy of a multispecies probiotic mixture in obese
non-alcoholic fatty liver disease
S.B. Ahn1, D.W. Jun2, W.K. Saeed2, J.S. Lee2, Y.J. Chae2, H.W. Oh2,
J.Y. Jeong3, H.T. Kang2, E.C. Jang4, B.-K. Kang5. 1Department of Internal
Medicine, Eulji University College of Medicine; 2Department of Internal
Medicine, Hanyang University, College of Medicine, Seoul; 3Department
of Internal Medicine, Hanyang University, College of Medicine, Guri
Hospital, Guri; 4Department of Occupational and Enviroment Medicine,
Soonchunhyang University College of Medicine, Cheonan; 5Radiology,
Hanyang University, Seoul, Korea, South
E-mail: dr486@hanmail.net
Background and Aims: It was known that intestinal microbiota
may play an important role in the development and progression of
obesity and nonalcoholic fatty liver disease. However, evidence for
the role of probiotics in the obesity and NAFLD is lacking. We aimed to
compare probiotics versus placebo’s efficacy in reducing abdominal
visceral fat and liver fat by MRI-derived proton density fat fraction
(MRI-PDFF).
Methods: A randomized, double-blind, placebo-controlled study was
conducted using 68 adult with obesity.
They randomly assigned to two groups receiving probiotics or
placebo for 12 weeks. Probiotis is consists of 6 probiotics
(Lactobacillus acidophilus, Lactobacillus rhamnosus, Lactobacillus
paracasei, Pediococcuspentosaceus, Bifidobacterium lactis,
Bifidobacterium breve). We compare the changes of visceral fat
mass and hepatic fat mass measured by MRI-PDFF.
Results: Probiotics was not significantly better than placebo in
reducing visceral fat and total abdominal fat. However, probiotics
group had significant lower BMI than placebo group (mean difference
between probiotics and placebo arms: −0.4, p = 0.002). Consumption
of probiotics for 12 weeks resulted in a decrease in BMI compared to
before treatment (30.0 kg/m2 vs. 29.8 kg/m2, p = 0.046). And, probiotics significantly reduced hepatic fat mass as measured by MRIPDFF compared to placebo (mean difference between probiotics and
placebo arms: −2.60%, p = 0.011). Consumption of probiotics showed
a significant reduction in hepatic fat mass at the end of 12 weeks of
treatment compared to placebo group (40% vs. 17.1%, p = 0.038).
Probiotics significantly reduced liver stiffness value as assessed by
Fibroscan, serum cholesterol, triglyceride and TNF-α levels.
Conclusions: The consumption of 12 weeks of probiotics significantly reduced hepatic fat mass and body mass index in obese
patients with nonalcoholic fatty liver disease.
SAT-313
Dynamic FDG-PET study of liver inflammation in non-alcoholic
fatty liver disease
G. Wang1, M. Corwin1, K. Olson2, S. Stewart3, C. Zha4, R. Badawi1,
S. Sarkar4. 1Radiology; 2Pathology; 3Biostatistics; 4Gastroenterology and
Hepatology, University of California Davis, Sacramento, United States
E-mail: ssarkar@ucdavis.edu
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
major cause of chronic liver disease characterized by a progressive
spectrum of steatosis, inflammation and fibrosis. Non-alcoholic
steatohepatitis (NASH) is a more severe form of NAFLD characterized
by inflammation. Current non-invasive modalities remain significantly limited for detection or quantitation of inflammation or NASH.
Liver biopsy remains the only imperfect “gold standard” limited by
invasiveness, cost and sampling errors. The lack of non-invasive tests
has made clinical trials for NAFLD challenging to design and
implement creating a critical need in the field. We propose to
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utilize dynamic positron emission tomography with tracer kinetic
modeling of 18F-Fluorodeoxyglucose (FDG-PET) for noninvasive
assessment of liver inflammation in patients with NAFLD undergoing
a liver biopsy.
Methods: FDG-PET images over one hour were acquired using listmode data acquisition. The time activity curves of regions of interest
in the liver were extracted taking into account liver’s dual blood
supply. The different kinetic parameters, representing rate constants
of FDG transport in a three-compartment model (blood to cell
(K1) > phosphorylation (k2) > dephosphorylation (k3) > cell to blood
(k4)), were estimated by kinetic modeling. The overall FDG influx rate
Ki = K1*k3/(k2 + k3) and FDG activity at 1-minute post injection (SUV1)
were measured. Liver biopsy was scored according to the NASHclinical research network criteria for steatosis, inflammation (lobular
inflammation + ballooning degeneration) and fibrosis with total
calculated as NAFLD activity score (NAS).
Results: Results from our initial data on 5 patients are reported here.
Table 1 denotes the characteristics of the patients. The cohort had an
equitable spread across the BMI and NAS scores, although numbers of
patients were limited. A significant correlation was found between
liver inflammation (r2 = 0.964; p = 0.003) and K1, which also showed
correlation with overall NAS (r2 = 0.83; p = 0.031). SUV1 was correlated with NAS (r2 = 0.917; p = 0.01). Ki did not correlate with liver
inflammation.
Table 1: Patient characteristics: demographics, laboratory and liver
biopsy
NAS
Steatosis Fibrosis
Patient Age Gender BMI ALT (0-8) Inflammation*
(0-3)
(0-4)
1
2
3
4
5

38
46
67
55
64

M
F
F
M
F

29.6
36.9
25.3
31.1
24.4

36
13
61
91
44

3
5
3
6
7

1
3
2
3
4

2
2
1
3
3

0
1
0
0
2

§
¶

K1

1.53
0.74
1.10
0.88
0.56

θ

SUV1
8.10
7.81
8.51
6.82
6.39

*Inflammation: ballooning degeneration+lobular inflammation;
§
Fibrosis: Metavir score F0-F4;
¶
K1: FDG transport from plasma to cell;
θ
SUV1: (Standardized uptake value1) FDG activity at 1-minute post-injection.

Conclusions: Quantitative FDG-PET using dynamic scanning and
tracer kinetic modeling has the potential to characterize liver
inflammation in NAFLD for direct determination of steatohepatitis.
The study fills an essential gap in noninvasive evaluation of NAFLD
and NASH patients and provides seed data of FDG kinetic parameters
to understand physiologic changes in NAFLD patients especially with
therapeutic interventions.
SAT-314
Effect of acid-reducing agents omeprazole and famotidine on the
pharmacokinetics of cenicriviroc in healthy subjects
S. Seyedkazemi1, S. Harris2, M. Willett3, W. Chang1, J.C. Clark1,
P. Smith4, E. Lefebvre1. 1Allergan plc, South San Francisco, CA; 2Seaview
Research, Inc., Miami, FL; 3Ready Clinical, LLC, Princeton, NJ; 4D3
Medicine, Parsippany, NJ, United States
E-mail: sseyedkazemi@tobiratx.com
Background and Aims: Cenicriviroc (CVC) is an oral, once-daily (od),
dual C-C chemokine receptor types 2 and 5 (CCR2/5) antagonist
currently being evaluated in a Phase 2b study in 289 adults with nonalcoholic steatohepatitis and liver fibrosis (CENTAUR; NCT02217475).
CVC solubility is pH dependent, with solubility increasing in more
acidic conditions. Acid-reducing agents, e.g. proton pump inhibitors
or H2-receptor antagonists, have the potential to reduce CVC plasma
concentrations. We evaluated the effect of omeprazole (OME) and
famotidine (FAM) on the pharmacokinetics (PK) of CVC.
Methods: Phase 1, single- and multiple-dose, open-label study
conducted in two parts. Part 1: Group 1, 12 subjects received OME 20
or 40 mg od for 6 days and CVC 150 mg 2 h after OME dose on Day 6;
Group 2, 12 subjects received FAM 40 mg 2 h before, or 2 or 12 h after
CVC 150 mg. Part 2: Group 3, 24 subjects received CVC 150 mg od for
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10 days to achieve steady-state concentrations; subjects were then
randomised to CVC 150 mg od (Group 4; N = 12) or CVC 300 mg od
(Group 5; N = 12) together with OME 20 mg od (3 h post-CVC dose)
for 10 days. Plasma samples were collected over 24h post-CVC dose.
CVC PK parameters were determined using non-compartmental
methods. Least square geometric means, geometric mean ratios and
confidence intervals (CIs) were calculated.
Results: Part 1 (Figure): OME 20 and 40 mg, 2 h pre-CVC, decreased
CVC exposures (AUC0–24: 66% and 77% reduction, respectively); FAM
administration 2 h pre-CVC decreased CVC exposures (AUC0–24: 67%
reduction), but it did not have a meaningful effect at 2 h or 12 h postCVC (AUC0–24: 21% and 1% increase, respectively). Part 2 (Figure): the
effect of OME 20 mg on CVC PK was reduced when administered 3 h
post-CVC 150 mg at steady state (AUC0–tau: 40% reduction). Cmin
values in all Group 4 subjects were above the target trough CVC
concentration of 40 ng/mL. When OME 20 mg was administered 3 h
post-CVC 300 mg at steady state, CVC AUC0–tau increased by 71%
relative to CVC 150 mg alone. Co-administration was well tolerated.
The majority of adverse events (AEs) were mild, with no serious AEs
or AEs leading to discontinuation.
Plasma CVC geometric mean ratios (90% CI)
(acid-reducing agent + CVC)/CVC 150 mg

Group

Timing of
acid-reducing
agent
administration

Cmax

Cmin

AUC0–24
b
AUC0–tau

Group 1
Acid-reducing agent:
OME 20 or 40 mg od
for 6 days
CVC: 150 mg on Day 6

OME 20 mg 2h
before CVC
OME 40 mg 2h
before CVC

0.32
(0.21, 0.49)
0.21
(0.16, 0.28)

0.38
(0.25, 0.57)
0.28
(0.22, 0.36)

0.34
a
(0.23, 0.51)
0.23
a
(0.18, 0.30)

2h before CVC

0.32
(0.26, 0.41)
1.14
(1.03, 1.27)
0.92
(0.76, 1.12)

0.39
(0.32, 0.48)
1.31
(1.19, 1.45)
1.17
(0.92, 1.48)

0.33
a
(0.27, 0.41)
1.21
a
(1.11, 1.32)
1.01
a
(0.81, 1.25)

3h after CVC

0.58
(0.47, 0.70)

0.62
(0.49, 0.78)

0.60
b
(0.48, 0.73)

3h after CVC

1.58
(1.31, 1.92)

1.85
(1.59, 2.15)

1.71
b
(1.44, 2.03)

Group 2
Acid-reducing agent:
FAM 40 mg single dose
CVC: 150 mg single dose

2h after CVC
12h after CVC

Group 4
Acid-reducing agent:
OME 20 mg od for
10 days
CVC: 150 mg od for
10 days
Group 5
Acid-reducing agent:
OME 20 mg od for
10 days
CVC: 300 mg od for
10 days

a

CVC, cenicriviroc; FAM, famotidine; od, once-daily; AUC, area under the plasma
concentration-time curve

Conclusions: These findings suggest that acid-reducing agents
should be administered at least 2–3 h after CVC dose to ensure that
adequate CVC concentrations are maintained. When co-administered, OME should preferably be dosed at 20 mg 3 h following CVC
150 mg. FAM 40 mg should be given 2–12 h following CVC 150 mg.
SAT-315
Further delineation of fibrosis progression in NAFLD: evidence
from a large cohort of patients with sequential biopsies
S. Mcpherson1, R. Pais2, L. Valenti3, J.M. Schattenberg4, J.-F. Dufour5,
E. Tsochatzis6, S. Francque7, T. Hardy1, M. Boyle1, D. Tiniakos1,
V. Ratziu2, Q. Anstee1 and EPOS and European NAFLD registry.
1
Institute of Cellular Medicine, Newcastle University, Newcastle upon
Tyne, United Kingdom; 2Institute of Cardiometabolism and Nutrition,
Pitié-Salpêtrier̀ e Hospital, Paris, France; 3University of Milan, Milan,
Italy; 4Department of Medicine, University Hospital, Mainz, Germany;
5
University of Bern, Bern, Switzerland; 6UCL Institute for Liver and
Digestive Health, Royal Free Hospital and UCL, London, United Kingdom;
7
University of Antwerp, Antwerp, Belgium
E-mail: stuart.mcpherson@nuth.nhs.uk

Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common liver disease worldwide. There is a need to clearly
define fibrosis progression in NAFLD in order to inform clinical trial
development. The aim of this study was to assess rates of fibrosis
progression in a large cohort of NAFLD patients with paired liver
biopsies.
Methods: NAFLD patients without baseline cirrhosis with 2 sequential liver biopsies were identified from 7 European specialist centres.
Clinical and laboratory data were collected from the time of liver
biopsy. Histological scoring was performed according to the Kleiner
criteria.
Results: 321 patients with NAFLD (mean age 48 ± 12 years; 63% male;
mean BMI 32.6 ± 6.4 Kg/m2; 32% diabetic; 69% NASH) who had
sequential biopsies conducted >1 year apart were identified. Overall,
111 patients (35%) had fibrosis progression between biopsies over
median follow up period of 4.1 yrs (range 1–22.6 yrs). The average
progression rate was 0.038 ± 0.42 stages/year (range 0–1.73 stages/
year) in the whole cohort and 0.37 ± 0.31 stages/year in the
progressors. 26 patients (8% of whole cohort, 23% of progressors)
were “rapid progressors” ( progression >0.5 stages/year). The
Table shows the distribution of fibrosis progression at index and
follow up biopsy and rate of progression according to baseline fibrosis
stage. There was no significant difference in the proportion of
patients with NASH or NAFL at baseline who had fibrosis progression
(36% vs. 30% p = 0.33 respectively), and the overall fibrosis rate was
similar in patients with NASH or NAFL at the index biopsy (0.02 ±
0.048 vs. 0.06 ± 0.23 stages/year p = 0.20 respectively). There was a
positive association between the presence of moderate/severe
steatosis and fibrosis progression (p < 0.001), but no relationship
with the NAFLD activity score and fibrosis progression.
Follow up fibrosis stage
Baseline
Fibrosis

Stage Stage Stage Stage Stage
Progression
0
1
2
3
4
Total (mean rate/yr)

Regression
(mean rate/yr)

Stage 0
Stage 1
Stage 2
Stage 3
Total

74
24
7
2
107

0% (0)
23% (−0.41 ± 0.34)
29% (−0.61 ± 0.64)
28% (−0.60 ± 0.77)
17% (−0.52 ± 0.56)

25
41
12
3
81

5
16
24
7
52

5
18
18
16
57

0
4
5
15
24

109
103
66
43
321

32% (0.42 ± 0.39)
37% (0.37 ± 0.30)
35% (0.35 ± 0.28)
35% (0.35 ± 0.28)
35% (0.37 ± 0.31)

Conclusions: Fibrosis progression rates are variable in NAFLD. The
severity of steatosis is an important histological factor in predicting
fibrosis progression. Fibrosis progression occurs in a similar proportion of individuals irrespective of baseline fibrosis stage.
SAT-316
Paired biopsy analysis of human liver transcriptome before and 1
year after bariatric surgery identifies a restricted set of
inflammation- and extracellular matrix-related genes as pivotal
in NASH and fibrosis pathogenesis
S.M. Francque1,2, P. Lefebvre3, F. Lalloyer3, M. Pawlak3, E. Baugé3,
C. Gheeraert3, H. Dehondt3, J. Vanhoute3, N. Hennuyer3, C. Mazuy3,
B. Derudas3, A. Driessen4, G. Hubens5, L. Vonghia1,2, W. Kwanten1,2,
P. Michielsen1,2, T. Vanwolleghem1,2, J. Eeckhoute3, A. Verrijken2,6,
L. Van Gaal2,6, B. Staels3. 1Department of Gastroenterology and
Hepatology, University Hospital Antwerp, Edegem; 2Laboratory of
Experimental Medicine and Pediatrics, University of Antwerp, Antwerp,
Belgium; 3Univ. Lille, Inserm, CHU-Lille, Institut Pasteur de Lille, U1011EGID, Lille, France; 4Department of Pathology, University Hospital
Antwerp; 5Department of Abdominal Surgery, Antwerp University
Hospital, Edegem; 6Department of Endocrinology, Diabetology and
Metabolism, University Hospital Antwerp, Antwerp, Belgium
E-mail: sven.francque@uza.be
Background and Aims: Pathogenic mechanisms leading to progression from simple steatosis towards active non-alcoholic steatohepatitis (NASH) and fibrosis are poorly defined. We investigated the liver
transcriptome in a human cohort of histologically staged NASH
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patients both at baseline and follow-up to identify key components of
progression of disease and hence potential targets for therapy.
Methods: Obese patients were prospectively screened for presence of
NASH and if suspected, liver biopsy was proposed. Patients entered a
weight management program, including bariatric surgery (BarSur) in
some, and were re-evaluated after 1 year including biopsy. Liver
biopsy was scored using the NASH CRN scoring system. Gene profiling
(Affymetrix GeneChip arrays + functional annotation and enrichment) was performed. Paired analysis of the liver transcriptome
before and 1 year after BarSur identified genes dysregulated in NASH
and fibrosis and whose expression was normalized upon regression
of lesions. A meta-analysis with publicly available datasets with
comparable histology was carried out to even more stringently
identify genes dysregulated in NASH and fibrosis. Data were further
crossed with transcriptomic data from NASH and fibrosis mouse
models.
Results: Analysis was performed in 87 patients with paired biopsies.
Progressive baseline histological damage from steatosis to NASH to
NASH + fibrosis were characterized by gene expression patterns
successively reflecting altered functions in metabolism, inflammation and epithelial-mesenchymal transition. The molecular signature
for active NASH + fibrosis contained 193 upregulated genes (immune
responses and ECM homeostasis) and 58 downregulated (metabolic
pathways). Of these, 103 and 36 were normalized after BarSur,
leading to a 139-gene signature of NASH + fibrosis normalized upon
resolution. Comparison with existing databases led to a 24 BarSursensitive human NASH + fibrosis signature strongly enriched with
ECM matrix formation and inflammatory responses. Comparison
with NASH and fibrosis gene signatures of MCD and CCl4 mouse
models respectively resulted in a 16-gene set of NASH + fibrosis with
normalisation upon regression. This analysis pointed towards
dermatopontin (DPT) as an important player.
Conclusions: Liver damage during NASH progression is characterized
by deregulated expression of a restricted set of inflammation- and
ECM-related genes. Targeting DPT may be a valuable strategy to
reverse the hepatic fibrotic process.
SAT-317
Association of A313G polymorphism of GSTP1 gene with certain
biochemical markers of liver injury, pro- and anti-inflammatory
cytokines in patients with nonalcoholic fatty liver disease
V. Prysyazhnyuk1. 1Bukovinian State Medical University, Chernivtsi,
Ukraine
E-mail: prysyaznyuk_v@ukr.net
Background and Aims: Glutathione-S-transferase P1 (GSTP1) gene
encodes pi-class of GST enzyme, – one of enzymes of the
detoxification system, which are involved in the pathogenesis of
different chronic diffuse liver diseases. The aim of the study was to
investigate a possible association of A313G polymorphism of GSTP1
gene with biochemical markers of liver injury, pro- and antiinflammatory cytokines in nonalcoholic fatty liver disease (NAFLD)
patients.
Methods: A313G polymorphism of GSTP1 gene in 104 NAFLD
patients and 45 healthy individuals (control group) was studied. All
patients and healthy volunteers gave written informed agreement to
participate in study. Biochemical blood parameters, tumor necrosis
factor-alpha (TNF-alpha) and interleukin 10 (IL-10) plasma concentrations were studied. To determine the polymorphic variants of
GSTP1 gene (A313G) rs 1695 modified protocols with oligonucleotide
primers were used.
Results: Among NAFLD patients AA-genotype was detected in 47
persons (45.2%), AG-genotype – in 42 (40.4%), GG-genotype – in 15
(14.4%). A-allele of the GSTP1 gene was determined in 136 cases
(65.4%) among 208 selected alleles, G-allele – in 72 cases (34.6%),
respectively.
In the group of healthy people 28 (62.2%) homozygous Ala-allele
carriers, 16 (35.6%) heterozygotes and 1 (2.2%) homozygous G-allele
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carrier were found. A-allele of GSTP1 gene was found in 72 cases
(80.0%) among 90 identified alleles, G-allele – in 18 cases (20.0%)
respectively. Therefore G-allele of GSTP1 gene occurs in 2.12 times
more frequently (OR = 2.12, CI = 1.17–3.82, p < 0,05) in NAFLD patients
compared to healthy people.
Alaninaminotransferase plasma activity in patients with AG-genotype was by 65.5% ( p = 0.01), and in patients with GG-genotype – by
42.3% ( p = 0.04) higher compared with corresponding parameter in
homozygote A-allele carriers. NAFLD patients with GG-genotype
showed higher Il-10 plasma levels compared with those in patients
with AA- and AG-genotypes by 14.6% ( p = 0.04) and 61.8% ( p = 0.02)
respectively. No significant difference in TNF-alpha plasma levels
between different allele carriers of GSTP1 gene was detected.
Conclusions: G-allele of GSTP1 gene is associated with more frequent
NAFLD occurrence. Presence of G-allele was associated with higher
activity of cytolytic syndrome in NAFLD patients. Homozygote Gallele carriers also showed increased interleukin 10 plasma level.
SAT-318
Impact of weight reduction on serum markers and liver histology
including progression to cirrhosis in patients with nonalcoholic
steatohepatitis (NASH) and bridging fibrosis
V. Ratziu1, A. Sanyal2, D. Torres3, H. Hinrichsen4, L. Serfaty5,
K. Bambha6, S. Jayakumar7, Z. Goodman8, M. Abdelmalek9,
R. Aguilar10, C. Jia10, B. Mccolgan10, R. Myers10, M. Subramanian10,
J. McHutchison10, N. Afdhal11, S. Harrison12. 1Hopital Pitie-Salpetriere,
Paris, France; 2Virginia Commonwealth University, Richmond; 3Walter
Reed National Military Medical Center, Bethesda, United States; 4Liver
Study Centre, Kiel, Germany; 5Hopital Saint-Antoine, Paris, France;
6
University of Washington, Seattle, United States; 7University of Calgary,
Calgary, Canada; 8Inova Fairfax Hospital, Falls Church; 9Duke Clinical
Research Institute, Durham; 10Gilead Sciences, Foster City; 11Beth Israel
Deaconess Medical Center and Harvard Medical School, Boston;
12
Pinnacle Clinical Research, San Antonio, United States
E-mail: bryan.mccolgan@gilead.com
Background and Aims: Weight reduction is an effective treatment
for NASH; however, prospective data in patients with advanced
fibrosis are limited. We analyzed the clinical and histologic effects of
weight loss in NASH patients with bridging fibrosis enrolled in a
multi-center clinical trial.
Methods: The study included adults with NASH and bridging fibrosis
(NASH CRN fibrosis stage 3) enrolled in a Phase 2b, placebocontrolled trial of simtuzumab (SIM), a monoclonal antibody directed
against lysyl oxidase-like-2 (LOXL2). Since SIM was ineffective and
did not influence body weight, the treatment groups were combined.
Subjects were categorized according to weight loss ≥5% or <5% over
48 weeks. At baseline (BL) and W48, liver biopsies, liver biochemistry,
glycemic indices, and serum markers of fibrosis (ELF, LOXL2) were
collected, and associations with weight loss were determined. Liver
biopsies were graded according to the NAS, fibrosis was staged
according to the NASH CRN and Ishak systems, and hepatic collagen
content and α-smooth muscle actin (α-SMA) expression were
quantified by morphometry.
Results: 195 of 219 (89%) randomized subjects were included in the
analysis. At BL, the median body weight was 96.2 kg (IQR 81.6–108.3),
HbA1c was 6.7%, HOMA-IR was 6.30, and 61.5% had a NAS ≥5. After 48
weeks, 17 subjects (8.7%) had ≥5% weight loss (median change
−8.0 kg [IQR −10.8, −5.9]). Compared to subjects with <5% loss
(median change −0.1 kg [IQR −2.0, 2.1]), those with ≥5% weight loss
had similar baseline characteristics including liver histology. At W48,
subjects with ≥5% weight loss had greater improvements in ALT (−17
vs. −3 U/L; p = 0.044), HbA1c (−0.2% vs. 0.2%; p = 0.092), ELF (−0.28
vs. 0.10; p = 0.001), and LOXL2 (3 vs. 14; p = 0.061). The only histologic
variable that was significantly impacted by weight loss was NAS
response (≥2-point reduction), observed in 37.5% (6/16) with ≥5%
weight loss vs. 15.4% (26/169) with <5% weight loss ( p = 0.037;
Figure). There was no effect of weight loss on fibrosis endpoints
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including hepatic collagen content, α-SMA expression, or progression
to cirrhosis (29.4% [5/17] with ≥5% weight loss vs. 21.9% [39/178] with
<5% weight loss; p = 0.54).

Conclusions: Weight loss ≥5% over 48 weeks is uncommon in
patients with NASH and bridging fibrosis in the clinical trial setting.
Although modest weight loss is associated with improvements in
some biochemical parameters and the NAS, it does not reduce
progression to cirrhosis.
SAT-319
Non-alcoholic fatty liver disease – demographic features, risk
factors and treatment practices across the Asia Pacific region – the
GO ASIA initiative
W.K. Chan1, S. Treeprasertsuk2, K. Imajo3, A. Nakajima3, Y. Seki4,
K. Kasama4, S. Kakizaki5, J.G. Fan6, M.J. Song7, S.K. Yoon7, Y.Y. Dan8,
L. Lesmana9, K.Y. Ho8, K.L. Goh1, V.W.S. Wong10. 1Department of
Medicine, University of Malaya, Kuala Lumpur, Malaysia; 2Department
of Medicine, Chulalongkorn University, Bangkok, Thailand; 3Department
of Gastroenterology and Hepatology, Yokohama City University Graduate
School of Medicine, Yokohama; 4Weight Loss and Metabolic Surgery
Centre, Yotsuya Medical Cube, Tokyo; 5Department of Medicine and
Molecular Science, Gunma University Graduate School of Medicine,
Gunma, Japan; 6Department of Gastroenterology, Shanghai Jiaotong
University School of Medicine, Shanghai, China; 7Department of Internal
Medicine, The Catholic University Korea, Seoul, Korea, South;
8
Department of Medicine, National University of Singapore, Singapore,
Singapore; 9Digestive Disease and Oncology GI Centre, Medistra
Hospital, Jakarta, Indonesia; 10Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, Hong Kong, Hong
Kong, China
E-mail: wahkheong2003@hotmail.com
Background and Aims: The Gut and Obesity Asia (GO ASIA)
Workgroup was formed to look into obesity and gastrointestinal
diseases in the Asia Pacific region through multi-national collaborative studies. The aims of this study were to look at the prevalence of
non-alcoholic steatohepatitis (NASH) and advanced fibrosis among
biopsy-proven non-alcoholic fatty liver disease (NAFLD) patients, to
study factors associated with NASH and advanced fibrosis, to look at
the indications for liver biopsy, and to compare the medical treatment
of NAFLD patients across centres, using the GO ASIAWorkgroup as the
platform.
Methods: We included centres in the GO ASIA Workgroup with at
least 30 cases of biopsy-proven NAFLD. Histopathological findings
were reported according to the Non-Alcoholic Steatohepatitis Clinical
Research Network Scoring System.
Results: Data for 1,008 patients with biopsy-proven NAFLD from nine
centres across eight countries were analyzed. The main indication for

liver biopsy was persistently elevated serum aminotransferase levels,
accounting for 50–100% of the cases in most centres. Mean age of the
study population was 47.0 ± 12.9 years and consisted of 56.4% male.
NASH and advanced fibrosis was observed in 62.9% and 17.2%,
respectively. Independent factors associated with NASH were obesity,
diabetes mellitus, hypertension and dyslipidemia, higher serum ALT
level, and lower serum albumin and platelet levels. Independent
factors associated with advanced fibrosis were age, diabetes mellitus,
hypertension and dyslipidemia, higher serum AST level, and lower
platelet levels. A significant proportion of patients (45.3%) were
participants of NASH trials. Only 1.7% of patients were referred to a
structured lifestyle program while 4.2% were on vitamin E and 2.4%
were on pioglitazone. Metformin, used in 44.4%, was the drug of
choice for diabetes mellitus, while statin, used in 53.4%, was the drug
of choice for dyslipidemia across the centres.
Conclusions: NASH and advanced fibrosis is common in this large
cohort of NAFLD patients in which the main indication for liver biopsy
was persistently elevated liver enzymes. NAFLD patients with risk
factors may be considered for liver biopsy for the diagnosis of NASH
and advanced fibrosis. Enrolment in clinical trial was high at a time of
lack of universally effective treatment for NASH.
SAT-320
Blood-test based assessment of liver fibrosis, but not transient
elastography, is less accurate in NAFLD patients of South Asian
compared to White ethnicity
S. De Silva1, W. Li1, P. Kemos1, J.H. Brindley1, R. Feakins1,2,
J. Chinaleong3, S. Samsuddin1, G.R. Foster1, W.K. Syn4,5, W. Alazawi1.
1
Blizard Institute, Queen Mary, University of London; 2Royal London
Hospital, Bart’s Health NHS Trust; 3Royal London Hospital, Barts Health
NHS Trust, London, United Kingdom; 4Section of Gastroenterology, Ralph
H Johnson Veterans Affairs Medical Center; 5Division of Gastroenterology
and Hepatology, Medical University of South Carolina, Charleston,
United States
E-mail: w.alazawi@qmul.ac.uk
Background and Aims: Liver biopsy is an accurate method for
determining stage and grade of non-alcoholic fatty liver disease
(NAFLD). Given risks and limitations of biopsy, non-invasive liver
tests (NILT) are used to risk-stratify patients. Guidelines recommend
tests based on routinely collected data such as NAFLD fibrosis score
(NFS), APRI, Fib-4, AST/ALT ratio and BARD. Prevalence and severity of
NAFLD and metabolic syndrome vary by ethnicity, yet NILTs have
been developed in largely White populations. We hypothesized that
scores that include metabolic syndrome parameters (NAFLD fibrosis
score, Fib-4 and BARD) are less accurate in South Asian patients, while
tests relying on biochemical data alone (APRI and AST/ALT ratio) are
equally accurate in different ethnicities.
Methods: In a retrospective case review of patients with histologically-confirmed NAFLD, NILTs were calculated using clinical data
within 1 week of the biopsy and compared to NASH CRN fibrosis
stage. For each NILT, we calculated markers of accuracy including
sensitivity, specificity and area under receiver operator curve
(AUROC) for predicting advanced (F3-4 vs. F0-2) or mild (F0-1 vs.
F2-4) fibrosis.
Results: 136 patients with biopsy-proven NAFLD and complete
clinical datasets were identiifed. The largest ethnic groups were
South Asian (n = 59) and White (n = 54). Although there were no
significant differences in NASH stage or grade between the two
groups, South Asians were younger (43 vs. 51 years, p < 0.0001), and
fewer were obese by ethnicity-adjusted BMI ranges (58% vs. 71%, p <
0.0001).
Compared to White patients, NILTs in South Asians are less sensitive
at detecting advanced fibrosis ( p = 0.025, common odds ratio of
correct diagnosis of advanced fibrosis 0.25 (95% CI 0.11–0.54)).
Conversely, NILTs are less specific at detecting mild fibrosis ( p =
0.025) in South Asians. In a logistic regression model, accuracy of
NILTs is affected by ethnicity, platelet count and albumin.
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In an indpendent cohort, 25 South Asian and 24 White patients had
additionally undergone transient elastography measurement (by
Fibroscan®). Liver stiffness was much more accurate at predicting
advanced and mild fibrosis in South Asian patients than blood-based
NILTS (AUROC 0.95 and 0.97 respectively).
Conclusions: Blood-test based NILTs are less accurate in South Asian
patients, irrespective of whether the test includes metabolic parameters. This is not the case with transient elastography. Ethnicity
should be considered when devising risk-stratification algorithms for
NAFLD.
SAT-321
Periodontitis is strongly associated with NAFLD in the NHANES III
cohort and in an independent prospective study, is more common
in those with biopsy-proven advanced compared to mild liver
disease
W. Alazawi1, D.F. Tai1, P. Kemos1, E. Bernabe2, T. Janicki3, D. Gillam3,
S. Samsuddin1, W.K. Syn4,5, W. Turner3. 1Blizard Institute, Queen Mary,
University of London; 2Population and Patient Health, King’s College
London Dental Institute; 3Institute of Dentistry, Queen Mary, University
of London, London, United Kingdom; 4Section of Gastroenterology, Ralph
H Johnson Veterans Affairs Medical Center; 5Division of Gastroenterology
and Hepatology, Medical University of South Carolina, Charleston,
United States
E-mail: w.alazawi@qmul.ac.uk
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the hepatic manifestation of metabolic syndrome. It affects 20% of the
Western population, 70% of people with diabetes and 90% of obese
individuals. Epidemiological studies demonstrate a bidirectional
association between periodontal disease and components of metabolic syndrome; diabetes, obesity and cardiovascular disease. NAFLD,
periodontitis and diabetes share risk factors such as age, diet,
socioeconomic group. Surprisingly, no studies to date have assessed
the relationship between NAFLD and periodontitis. Therefore we
tested this hypothesis in two patient cohorts.
Methods: Patients with probable NAFLD were identified in the
NHANES III cohort as those with hepatic steatosis and no other cause
of liver injury. Sociodemographic, clinical, radiological and oral
examination data were extracted. In the seond study, consecutive
consenting patients at our centre with biopsy-proved NAFLD (or with
NAFLD and liver tests too mild to justify biopsy) underwent oral
examination by a dentist who recorded the widely-used Basic
Periodontal Examination score. Logistic regression models were
fitted and odds ratio reported.
Results: In the NHANES cohort, complete data, including hepatic
ultrasound, were available for 8383 adults. 22% had probable NAFLD,
of whom 32% were diabetic. Periodontal disease was significantly
more common in patients with NAFLD than those without ( p <
0.0001). In a regression model, gingival bleeding on probing was
significantly associated with steatosis (OR 1.54 per 1% change in
extent of sites, p < 0.001) even after adjusting for sociodemographic
factors and diabetes (OR 1.34, p < 0.01) although significance was lost
when also adjusting for multiple elements of metabolic syndrome.
In the prospective study, periodontitis was significantly more
common in patients with biopsy-proven NASH of any fibrosis stage
(n = 11/38, 29%) than in patients with simple steatosis (SS, n = 1/31,
3%; p = 0.009). Diabetes was more common among patients with
NASH than SS (58% vs. 35%) but this was not statistically significant
( p = 0.06) and binary logistic regression modeling showed that
diabetes and NASH independently predict periodontitis.
Conclusions: We show for the first time that NAFLD is independently
associated with periodontitis based on complementary evidence
from a population survey and from a prospective observation study.
Furthermore, the association is stronger in patients who have
evidence of NASH on liver biopsy compared to those with steatosis
alone.
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SAT-322
Safety and pharmacokinetics of DUR-928 in patients with
nonalcoholic steatohepatitis– A phase 1b study
W. Kemp1, J. Shah2, D. Ellis2, J. Brown2, F. Theeuwes2, W. Lin2.
1
Gastroenterology, Alfred Hospital, Melbourne, Australia; 2Durect
Corporation, Cupertino, United States
E-mail: w.kemp@alfred.org.au
Background and Aims: DUR-928 is an endogenous epigenetic
regulator with a role in lipid metabolism, inflammation, cell survival,
and tissue regeneration. Pre-clinical data demonstrated DUR-928is
well tolerated and can reverse the histopathological changes
associated with Non-alcoholic Steatohepatitis (NASH).This Phase 1b
study is to assess its safety and pharmacokinetics (PK) in NASH
patients.
Methods: A phase 1b single dose ranging (50 and 200 mg), safety/PK
study of orally administered DUR-928 in NASH patients (NAS ≥ 4 on
biopsy or radiological evidence of steatosis in conjunction with
elevated ALT and exclusion of other liver disease) and matched
healthy control subjects (MCS) (matched by age, BMI, and gender).
Each Cohort included 10 NASH patients and 6 MCS. Biochemical,
haematological, and PK parameters were monitored pre-dosing and
post-dosing. Exploratory biomarkers were also evaluated.
Results: In Cohort 1 (50 mg, n = 10, cirrhosis n = 4), DUR-928 was well
tolerated and no safety signals were observed. Both NASH patients
and MCS had comparable PK profiles. Exploratory biomarker analysis
indicated a single dose of 50 mg DUR-928 resulted in a reduction
from baseline at 12 hours in cell death markers (full-length
CK18:28 ± 7% reduction [or −329 ± 109 U/L] in non-cirrhosis and
40 ± 10% reduction [or −910 ± 496 U/L] in cirrhosis with little or no
change in MCS, cleaved CK18:30 ± 9% reduction [or −193 ± 127 U/L] in
non-cirrhosis and 48 ± 12% reduction [or −609 ± 270 U/L] in cirrhosis
with little or no change in MCS). Moreover, the reduction from
baseline of pro-inflammatory cytokine, IL-18, at 8–12 hours was
5 ± 2% (or −28 ± 10 pg/mL) in non-cirrhosis and 12 ± 2% (−61 ± 10 pg/
mL) in cirrhosis with minimal changes in MCS. A single dose of 50 mg
DUR-928 resulted in a reduction from baseline of total bilirubin at
12 hours (29 ± 6% [average −3.3 mmol/L] in non-cirrhosis, 25 ± 3%
[average −3.8 mmol/L] in cirrhosis, and 24 ± 6% [average −2.2 mmol/
L] in MCS), while small reductions of AST and ALT were seen in
cirrhosis and MCS but not in non-cirrhosis. Cohort 2 (200 mg) is
currently ongoing.
Conclusions: This study (Cohort 1) confirms the safety profile and
tolerability of DUR-928 across a spectrum of cirrhotic and noncirrhotic NASH patients. Moreover, biomarker analysis provides
biological plausibility for a potential effect of DUR-928 in NASH.
These findings, together with the preclinical data, support the
ongoing development of DUR-928 for NASH treatment.
SAT-323
Decompensated cirrhosis is the commonest presentation for
NAFLD patients undergoing liver transplant assessment
A. Hussain1, A. Srivastava1, W.M. Rosenberg1. 1Institute for Liver and
Digestive Health, UCL, London, United Kingdom
E-mail: w.rosenberg@ucl.ac.uk
Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
accounts for 15–20% of liver transplants (OLT) in the United Kingdom.
Index presentation with cirrhotic decompensation events such as
ascites, encephalopathy or variceal bleed impacts morbidity and
mortality and represents missed opportunities for preventive
treatment, often leaving OLT or palliation as the only options. We
aimed to determine the proportion of patients undergoing OLT
assessment for NAFLD in whom the first presentation was an episode
of cirrhotic decompensation.
Methods: Electorinc records were interrogated for all NAFLD patients
undergoing assessment for OLT at the Royal Free London NHS Liver
Transplant unit between January 2003 and December 2015.
Demographic, clinical, laboratory and outcome data were extracted.
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Those patients with an index presentation of jaundice, ascites,
variceal bleeding, encephalopathy or HCC at presentation were
classified as decompensated whilst the remainder of patients were
classified as compensated. Where data regarding index presentation
was not available, the referring physician was contacted to request
relevant information.
Results: Data were available for 56 patients. 31 (56%) pateints
assessed for OLT presented for the first time with decomensated
NALFD while 25 (44%) had compensated cirrhosis. A decompensation
event represented the first presentation in 16/17 (94%) entering OLT
assessment via the emergency department compared to 15/38 (39%)
patients referred from primary care ( p < 0.01). Cirrhosis had not
been suspected at referral in 13/56 (23%) patients who were assessed
for OLT.
OLT was performed in 23 (41%) patients. Decompensation was the
presenting event in 17 (74%) compared to 14/33 (42%) patients who
were not transplanted (p = 0.02). 3 deaths occurred in OLT recipients
at 3 and 4 months and 9 years. All had presented for the first time
with decompensated cirrhosis.
Conclusions: The majority of patients undergoing assessment for
OLT had decompensated NAFLD cirrhosis at their first diagnosis of
CLD. Nearly a quarter of cases of cirrhosis had been missed at the time
of referral. Death following OLT was confined to those who had first
presented with decompensation. These data underline the association between index presentation of decompensated CLD with
emergency hospitalization and mortality and reinforce the necessity
for better diagnosis of cirrhosis in NAFLD through targeted case
finding.
SAT-324
Comparison of risk factors for nonalcoholic steatohepatitis and
advanced fibrosis between patients with obese and non-obese
nonalcoholic fatty liver disease
W. Kim1, S.K. Joo1, D. Kim2. 1Boramae Medical Center, Seoul, Korea,
South; 2Stanford University, Stanford, United States
E-mail: wonshiri@yahoo.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) has
been frequently found in the non-obese as well as in the obese.
Furthermore, Asians have a relatively higher prevalence of NAFLD
despite lower body mass index (BMI). We investigated whether
pathological features were comparable between obese and nonobese subgroups in a histologically confirmed NAFLD registry cohort.
Methods: We analyzed the cross-sectional cohort derived from the
ongoing prospective Boramae NAFLD registry. We graded steatosis,
lobular inflammation, and hepatocellular ballooning according to the
NAFLD activity score (NAS). Nonalcoholic steatohepatitis (NASH) was
diagnosed based on an overall pattern of histological hepatic injury
consisting of macrovesicular steatosis, inflammation, or hepatocellular ballooning according to Brunt et al.’s criteria. Additionally,
fibrosis was assessed according to a 5-point scale proposed by Brunt
and modified by Kleiner et al. Advanced fibrosis was defined as F3–F4.
Results: Among the 365 biopsy-proven NAFLD patients, 87 had
non-obese NAFLD and 278 had obese NAFLD in terms of BMI. Patients
with obese NAFLD had significantly higher levels of serum alanine
aminotransferase (ALT), insulin resistance (HOMA-IR), and adipose
tissue insulin resistance than those with non-obese NAFLD.
Histological features except steatosis grade were comparable
between patients with obese and non-obese NAFLD. Under multivariate logistic regression analyses, serum aspartate aminotransferase (AST), triglycerides, and platelet counts in the non-obese NAFLD
subgroup and gender, BMI, serum AST and ALT levels, and HOMA-IR
in the obese NAFLD subgroup were independent risk factors for
NASH, respectively. Diabetes, serum albumin levels, and HOMA-IR in
the non-obese NAFLD subgroup and gender, diabetes, serum AST
levels, platelet counts, and HOMA-IR in the obese NAFLD subgroup
were significant risk factors for advanced fibrosis, respectively.
Moreover, various noninvasive fibrosis tests such as FIB-4, APRI, and

adipose tissue IR showed comparable diagnostic performances,
irrespective of obesity status.
Conclusions: In terms of the histological characteristics, non-obese
NAFLD subtype is not significantly different from obese NAFLD
subtype. However, different drivers might account for high-risk
progression of non-obese and obese NAFLD.
SAT-325
Assessment of the hepatic steatosis using controlled attenuation
parameter (CAP) measured with transient elastography in healthy
population
Y.M. Hong1, K.T. Yoon1, M. Cho1, J. Heo2, H.Y. Woo2, C.W. Chu1, J.H. Rhu1,
K.H. Yang1. 1Pusan National University Yangsan Hospital, Yangsan;
2
Pusan National University Hospital, Busan, Korea, South
E-mail: 00gurum@hanmail.net
Background and Aims: Despite the increasing prevalence of
nonalcoholic fatty liver disease (NAFLD), the optimal screening
method to detect hepatic steatosis in the healthy population
remains to be established. Controlled attenuation parameter (CAP)
measured with transient elastography (TE) has recently studied as a
reliable method for detecting of hepatic steatosis. Therefore, we
evaluate the clinical value of CAP in healthy population for detecting
of hepatic steatosis.
Methods: A total of 96 healthy potential liver donor were enrolled. All
subjects underwent both CAP assessment and ultrasonographyguided liver biopsy. CAP values were compared across histologic
steatosis grades.
Results: Of the 96 subjects, 68 (70.8%) patients had steatosis (≥5%) on
liver biopsy: 57 (59.4%) had S1 (≥5%), 11 (11.5%) had S2 (≥33%). The
mean CAP value was 233.8 ± 58.8 dB/m (range 127–384 dB/m). There
was a significant positive relationship between the CAP value and
histology steatosis scores (r = 0.573,P < 0.001): S0, 186.5 dB/m; S1,
243 dB/m; S2, 288 dB/m. In a multivariate linear regression analysis,
only body mass index (β = 0.242, t = 2.5, P = 0.013) was found to be
independently associated with CAP values. Optimal cutoff of CAP for
detecting hepatic steatosis S ≥ 1 and S ≥ 2 were 206 dB/m (Sensitivity
81%, Specificity 71%, AUROC = 0.80) and 276 dB/m (Sensitivity 73%,
Specificity 83%, AUROC = 0.85), respectively.
Conclusions: This study demonstrated a difference in CAP between
grades of steatosis. CAP seems to be useful as a screening method for
detecting hepatic steatosis in healthy population.
SAT-326
Health-related quality of life in patients with non-alcoholic fatty
liver disease
Y. Huber1, C. Labenz1, M. Ganter1, B. Straub2, P.R. Galle1, M.A. Wörns1,
J. Schattenberg1. 1I. Department of Medicine; 2Institute of Pathology,
University Medical Center of the Johannes Gutenberg University,
Mainz, Germany
E-mail: yvonne.huber@unimedizin-mainz.de
Background and Aims: Chronic liver disease potentially exerts a
negative impact on a patient’s health-related quality of life (HRQL).
The impact of non-alcoholic fatty liver disease (NAFLD), the
worldwide strongest increasing liver disease, on HRQL is not
sufficiently explored. The aim of this prospectively designed study
cohort is to determine HRQL in patients with NAFL and NASH and
correlate it to disease severity.
Methods: Patients with NAFLD were included over a period of one
year in an outpatient clinic in Germany. NAFLD was defined either by
imaging or by histology in the absence of excessive alcohol
consumption and other liver diseases. The German version of the
Chronic Liver Disease Questionnaire (CLDQ-D), a liver disease specific
instrument to assess HRQL, as well as patients’ metabolic characteristics and laboratory parameters were obtained.
Results: A total of 150 patients (56.7% male) were included in this
study. The mean age was 48.7 (±14.2) years. Cirrhosis was present in
12% of cases, histological confirmed diagnosis was available in 73.3%.
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Mean CLDQ-overall score was 5.45 (±1.1) in the patient population.
The lowest scores were reported in the subcategory “fatigue” with a
value of 4.59 (±1.6). Women showed a reduced CLDQ-D overall score
in comparison to men (mean (SD) 5.15 (±1.1) vs. 5.64 (±1.0), p < 0.01).
There was a negative correlation between CLDQ-D overall score and
BMI ( p = 0.03), while age, the presence of type 2 diabetes mellitus,
arterial hypertension or hyperlipidemia showed no influence on
HRLQ. The number of medications, a surrogate of existing comorbidities, correlated negatively with HRQL (p = 0.002). Negative correlations were also observed for HbA1c ( p < 0.05), cholesterol ( p < 0.05)
and CRP ( p < 0.01). Interestingly patients with a NAFLD Activity Score
(NAS) ≤4 exhibited a trend towards higher CLDQ-D overall score
compared to NAS ≥5 (5.41 (±1.1) vs. 5.16 (±0.9), ns.). Likewise, patients
with a lower Steatosis-Activity-Fibrosis-score (SAF) showed a HRQL
(SAF0 vs. SAF3: 5.71 (±1.1) vs. 5.09 (±1.0), ns).
Conclusions: Quality of life in patients with NAFL and NASH is
influenced by the severity of metabolic comorbidities. The impact of
the histological activity and severity of the disease on HRQL needs to
be defined in larger cohorts.
SAT-327
Non-alcoholic steatofibrosis is independently associated with
both overall mortality and liver-related mortality in patients with
non-alcoholic fatty liver disease (NAFLD)
Z.M. Younossi1,2, M. Stepanova2,3, N. Rafiq1,2, P. Golabi1,2, L. de Avila1,2,
F. Monge1,2, Z. Goodman1,2. 1Center for Liver Diseases, Department of
Medicine, Inova Fairfax Hospital; 2Betty and Guy Beatty Center for
Integrated Research, Inova Health System, Falls Church; 3Center for
Outcomes Research in Liver Diseases, Washington DC, United States
E-mail: zobair.younossi@inova.org
Background and Aims: Histologically, it is believed that predominantly the NAFLD subtype of non-alcoholic steatohepatitis (NASH) can
potentially progress to cirrhosis and liver-related mortality. On the
other hand, the diagnosis of NASH must be made by strict pathologic
criteria and also the resolution of NASH as an endpoint can be
associated with significant inter and intra-observer variability. Since
stage ≥2 fibrosis in NAFLD has also been associated with liver-related
mortality, we hypothesize that regardless of the histologic diagnosis
of NASH, the presence of steatofibrosis, or steatosis accompanied by
fibrosis ( portal or pericellular), could also be a robust predictor of
mortality among patients with NAFLD. Aim: To compare performance of steatofibrosis and NASH as predictors of mortality in patients
with NAFLD.
Methods: NAFLD patients with available liver biopsies were included.
Follow-up mortality data were obtained from the National Death
Index. Cox proportional hazard models were built with NASH and
steatofibrosis being predictors of overall and liver-related mortality.
Results: 209 patients with biopsy-proven NAFLD and follow-up data
were included (median 150 months). During follow-up, 64 (30.6%)
patients died, 18 (8.6%) from liver-related causes; of those who died
liver-related causes (within 84 (30–120) months) 94.4% had NASH
and 88.9% had steatofibrosis. Adjusted for age, both NASH and
steatofibrosis were significantly and similarly associated with liverrelated mortality: aHR (95% CI) = 9.9 (1.3–74.9), p = 0.027 for NASH
and aHR of 6.7 (1.5–29.8), p = 0.013 for steatofibrosis. Both models
also had nearly identical fit statistics (likelihood ratio = 15.2, p =
0.0005, for steatofibrosis, and 15.5, p = 0.0004, for NASH). However,
only steatofibrosis was independently associated with overall
mortality: aHR = 1.76 (1.02–3.05), p = 0.043.
Conclusions: We propose that non-alcoholic steatofibrosis rather
than NASH could perform better as a predictor of mortality in patients
with NAFLD. This diagnostic approach provides a simpler endpoint
for clinical trials of therapeutic agents for these patients without
reliance on “resolution of NASH” which can be plagued with inter and
intra-observer variability and difficult to measure consistently.
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Can atherosclerotic cardiovascular risk score (ASCVD) predict
mortality in patients with non-alcoholic fatty liver disease
(NAFLD)?
P. Golabi1,2, N. Fukui1, M. Otgonsuren2, L. de Avila2, M. Sayiner1,
Z.M. Younossi1,2. 1Department of Medicine, Center For Liver Diseases,
Inova Fairfax Hospital; 2Betty and Guy Beatty Center for Integrated
Research, Inova Health System, Falls Church, United States
E-mail: zobair.younossi@inova.org
Background and Aims: Cardiovascular diseases (CVD) is the leading
cause of mortality in Non-alcoholic fatty liver disease (NAFLD).
Atherosclerotic cardiovascular risk score (ASCVD) is widely used to
estimate 10-year mortality risk and can be used to recommend
management strategies. Our aim was to investigate the association of
ASCVD score with the overall and cardiac-specific mortality among
patients with NAFLD.
Methods: The National Health and Nutrition Examination Survey III
(NHANES III) (1988–1994) data was utilized for this study. We
selected NHANES participants aged 40 and older for whom ASCVD
scores can be calculated. NAFLD was identified by the presence of
hepatic steatosis on ultrasound in the absence of other causes of liver
disease. ASCVD risk score was calculated by using age, race, sex,
smoking status, presence of diabetes, antihypertensive medication,
and the levels of systolic blood pressure, serum total cholesterol and
high density lipoprotein. ASCVD scores were divided into <7.5 and
≥7.5 per the recommended guidelines for high and low risk scores.
The associations between baseline characteristics and ASCVD scores
were determined using logistic regression models. Furthermore, the
associations between ASCVD and overall cause-specific mortalities
and their hazard ratios with 95% confidence intervals (CI) were
estimated using Cox proportional hazard models. All statistical tests
were conducted in SAS version 9.3 and considered significant when
two-sided p was <0.05.
Results: After applying the study’s inclusion and exclusion criteria,
1,456 NHANES participants with NAFLD were included (age: 52, 47%
male, 81% white, 44% had ASCVD of ≥7.5). Participants with ASCVD
≥7.5 were older, more likely to be male (60% vs 37%, p < 0.05), and
more likely to have diabetes (26% vs 7%, p < 0.05) as compared to
NAFLD subjects with ASCVD <7.5. In the logistic regression analysis,
presence of NAFLD was associated with ASCVD ≥7.5 (OR: 1.32 [95% CI,
1.04–1.68], p = 0.02). Among individuals with NAFLD, there was a
positive association between glycosylated hemoglobin and ASCVD
≥7.5 (OR: 2.54 [95% CI, 1.87–3.47]). In the Cox proportional hazard
regression analysis, ASCVD ≥7.5 was associated with increased overall
mortality (OR: 4.57 [95% CI, 2.91–7.18]) and cardiovascular (OR: 9.55
[95% CI, 4.10–22.22]) mortality in patients with NAFLD.
Conclusions: Among patients with NAFLD, ASCVD score ≥7.5 is an
independent predictor of both overall and cardiac-specific mortality.

Fatty liver disease: Experimental and
pathophysiology
SAT-329
Down-regulation of hepatic MBOAT7 by hyperinsulinemia favors
steatosis development
M. Meroni1, P. Dongiovanni2, R. Rametta2, G.A. Bassani3, S. Badiali4,
S. Fargion1,2, S. Romeo5, S. Gatti3, L.V.C. Valenti1,2. 1Department of
Pathophysiology and Transplantation, Università degli Studi di Milano;
2
Internal Medicine; 3Center for Surgical Research; 4Chirurgia Generale
d’Urgenza, Fondazione IRCCS Ca” Granda Ospedale Maggiore Policlinico,
Milan, Italy; 5Department of Molecular and Clinical Medicine, University
of Gothenburg, Gothenburg, Sweden
E-mail: maricameroni11@gmail.com
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Background and Aims: We have recently shown that the rs641738
C > T variant in Membrane bound O-acyltransferase domain-containing 7 gene (MBOAT7), involved in phosphatidylinositol acyl-chain
remodeling, increases the risk of developing nonalcoholic fatty liver
disease (NAFLD), inflammation and fibrosis due to lower protein
expression. Aim of this study was to evaluate the regulation of hepatic
MBOAT7, and the impact on hepatic fat accumulation.
Methods: We examined hepatic MBOAT7 in 119 obese patients, and
in experimental models. We silenced hepatic MBOAT7 by i.v.
administration of antisense oligonucleotides modified by morpholinos (MPO) for 4 consecutive days in C57Bl/6 male mice (n = 5 per
group).
Results: In obese patients, hepatic mRNA levels of MBOAT7
progressively decreased from normal liver to simple steatosis and
NASH ( p < 0.05). At multivariate analysis, type 2 diabetes ( p < 0.05),
necroinflammation ( p < 0.01) and MBOAT7 genotype ( p < 0.01)
were independently associated with MBOAT7 downregulation. The
mRNA and protein levels of MBOAT7 were reduced in experimental
models of NAFLD, such as the methionine-choline deficient diet,
but more so in genetically obese ob/ob mice, and in insulin resistant
mice with Insulin receptor haplo-insufficiency, characterized by
development of hyper-insulinemia ( p < 0.05). Furthermore, in wildtype male mice MBOAT7 was downregulated by refeeding concomitantly with the rise of insulin levels and activation of hepatic
insulin signaling through PI3K and AKT. In keeping, insulin
(330 nM) downregulated MBOAT7 in primary mouse hepatocytes
in a PI3Kinase-depedent manner. Finally, MPO induced a 45%
silencing of hepatic MBOAT7 comparable to that associated with
the genetic risk variant, resulting in a 80% increase in hepatic
triglyceride content ( p < 0.05 vs scramble) and with the development of microvesicular steatosis, without altering circulating
glucose, insulin and lipid levels.
Conclusions: These data suggest that hyperinsulinemia causes
downregulation of hepatic MBOAT7, which both genetic and experimental data indicate is causally implicated in steatosis development.
Further studies are necessary to investigate the mechanisms linking
reduced phosphatidyl-inositol desaturation by MBOAT7 with the
development of steatosis and hepatic inflammation.
SAT-330
Noninvasive serum biomarkers reflect the effect of Aramchol on
mice fibrotic livers
M. Iruarrizaga-Lejarreta1, L. delaCruz-Villar2, M. Varela-Rey3,
R. Mayo1, I. Martínez-Arranz1, D. Fernández-Ramos3, L. Hayardeny4,
C. Alonso1, J. Anguita5, M.L. Martínez-Chantar3, J.M. Mato3. 1OWL; 2CIC
bioGUNE; 3CIC bioGUNE, CIBEREHD, Derio, Spain; 4Galmed
Pharmaceuticals Ltd., Tel Aviv, Israel; 5CIC bioGUNE, Ikerbasque,
Derio, Spain
E-mail: miruarrizaga@owlmetabolomics.com
Background and Aims: There are currently no therapeutic treatments available for nonalcoholic steatohepatitis (NASH). Aramchol
has been shown to prevent and reduce diet-induced NASH by partial
inhibition of stearoyl-CoA desaturase (SCD) activity, by activation of
cholesterol efflux through stimulation of ABCA1 transporter and by
improving oxidative stress through normalization of GSH/GSSG ratio
and reduction of lipotoxic oxidized fatty acids (oxFA).
The aim of this study was to find a serum signature that reflected the
therapeutic effect of Aramchol on the liver in WT mice fed
methionine and choline deficient (MCD) diet that develop NASH
and fibrosis.
Methods: Mice were fed MCD diet containing 0.1% methionine to
minimize and stabilize weight loss. After 2 weeks, mice were treated
orally with Aramchol (5 mg/kg/day) or vehicle and sacrificed after 2
additional weeks, when blood and liver samples were obtained.
Metabolomic profiling of samples was performed using liquid
chromatography coupled to mass spectrometry.

Results: We observed a close correlation between the liver and serum
metabolome, indicating that serum metabolome reflects liver
metabolism (R2 = 0.45, p < 0.0001). This is relevant, since serum and
not liver will be the base for the noninvasive identification of human
NASH responders to Aramchol. Once confirmed, we identified the
metabolites significantly altered by Aramchol in serum when
comparing Aramchol treated and untreated mice. These were
mainly monounsaturated (MUFA) and polyunsaturated fatty acids
(PUFA) and lysoglycerophospholipids, including lysophosphatidylethanolamines (LPE), -cholines (LPC) and -inositols (LPI); which
decreased after treatment. Then, we verified if these altered
metabolic profile in serum really reflected liver alterations, finding
30 significant metabolites in common (1 amino acid, 3 MUFA, 10
PUFA, 4 LPE, 9 LPC and 3 LPI). Those results are especially relevant due
the metabolic implication: A decrease of MUFA could be related with
Aramchol effect on SCD1, as well as PUFA with the increment of FA
metabolism. A decrease of LPE and LPC could also reveal a role of
Aramchol in reducing hepatic lipotoxicity in NASH.
Conclusions: We confirmed that liver metabolome is reflected in the
serum. We have identified a group of metabolites that are specifically
altered by Aramchol which are in line with Aramchol mode of action,
and that may be used as noninvasive biomarkers reflecting its
therapeutic effect on the liver.
SAT-331
Comparative effects of liraglutide, elafibranor and obeticholic
acid on NAFLD activity score and fibrosis stage in a diet-induced
obese mouse model of biopsy-confirmed NASH
M. Feigh1, K.S. Tølbøl1, M.B. Kristiansen1, S.S. Veidal1, L.D. Fensholdt1,
N. Vrang1. 1Gubra, Horsholm, Denmark
E-mail: mfe@gubra.dk
Background and Aims: To compare metabolic and hepatopathological effects of the GLP-1 analogue, liraglutide, the PPAR α/δ agonist,
elafibranor, and the FXR agonist, obeticholic acid (OCA), in a dietinduced obese and biopsy-confirmed mouse model of nonalcoholic
steatohepatitis (NASH).
Methods: Male C57BL/6J mice were fed the AMLN diet (high in transfat, fructose and cholesterol) or standard chow. At 26 weeks mice
were liver pre-biopsied under isoflurane anesthesia and randomized
into treatment groups (n = 10–12/group) to receive either vehicle (PO,
QD), liraglutide (0.2 mg/kg, SC, BID), elafibranor (30 mg/kg, PO, QD)
or OCA (30 mg/kg, PO, QD) for 8 weeks of treatment. Only histology
confirmed steatotic and fibrotic animals (Steatosis Score ≥2; Fibrosis
Stage ≥1) were included. Primary endpoints included a blinded
histological assessment ( pre vs. post-biopsy) of NAFLD Activity Score
(NAS) (steatosis, inflammation, ballooning degeneration) and Fibrosis
Stage, supported by quantitative image analysis for steatosis and
collagen 1a1. Metabolic and biochemical parameters including
plasma and liver triglyceride (TG), total cholesterol (TC), alanine
(ALT) and aspartate aminotransferases (AST) were measured. Finally,
targeted liver RNA sequencing were performed for assessment of
pathways involved in NASH progression.
Results: Liraglutide and elafibranor induced a weight loss of approx.
10%, with no effect of OCA on body weight. OCA and liraglutide
reduced liver weight, whereas elafibranor increased liver size.
Liraglutide reduced plasma levels of ALT/AST, whereas OCA decreased
plasma TC levels. Notably, all treatments improved hepatosteatosis
(liver TC and TG content) to a similar extent. Liraglutide, elafibranor
and OCA all reduced pre- versus post-biopsy NAFLD Activity Score,
predominantly by reducing the steatosis component, whereas only
elafibranor reduced liver Fibrosis Stage. These effects corroborated
with image analysis for steatosis and fibrosis. Gene expression
pathway analysis showed a marked effect on key genes in lipid
metabolism, monocyte recruiting and inflammation, cell death and
stellate cell activation.
Conclusions: Pharmacological intervention with OCA, liraglutide and
elafibranor induced a diverse metabolic profile. All treatments
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alleviated key hallmarks of NASH and improved NAFLD Activity Score.
In addition, elafibranor exerted anti-fibrotic effects and improved
liver Fibrosis Stage. Global gene expression analyses identified several
mechanisms of regulatory action for treatment efficacy.
SAT-332
Adipose tissue macrophages induce hepatic neutrophil
recruitment and macrophage accumulation in mice
M. Bijnen1, T. Josefs2, I. Cuijpers1, J. van de Gaar1, M. Vroomen1,
E. Wijnands3, S. Rensen4, J.W. Greve5, M. Hofker6, E. Biessen3,
C. Stehouwer1, C. Schalkwijk1, K. Wouters1. 1Internal Medicine,
Maastricht University, Maastricht, The Netherlands; 2Medicine, NYU
School of Medicine, New York, United States; 3Pathology; 4General
Surgery, Maastricht University, Maastricht; 5Surgery, Atrium Medical
Center Parkstad, Heerlen; 6Pediatrics Molecular Genetics, UMCG,
Groningen, The Netherlands
E-mail: mitchellbijnen@hotmail.com
Background and Aims: Obesity is a risk factor for non-alcoholic
steatohepatitis (NASH). This risk has been attributed to visceral
adipose tissue (vAT) expansion associated with increased proinflammatory mediators. Accumulation of CD11C+ pro-inflammatory
adipose tissue macrophages (ATMs) is an important driver of vAT
inflammation. We investigated the role of ATMs in hepatic inflammation during NASH development.
Methods: vAT isolated from lean, obese, or ATM-depleted (by
clodronate liposome administration) obese mice was transplanted
to lean ldlr-/- acceptor mice. Systemic and hepatic inflammation was
assessed either after 2 weeks on standard chow or after 8 weeks on
high cholesterol diet (HCD) to induce NASH.
Results: Transplanting donor vAT from obese mice increased HCDinduced hepatic macrophage content compared to lean-transplanted
mice without affecting other parameters of NASH. ATM depletion
prior to vAT transplantation reduced this increased hepatic macrophage accumulation. In chow-fed acceptor mice, vAT transplantation
induced a more pronounced increase in circulating and hepatic
neutrophil numbers in obese-transplanted than lean-transplanted
mice, while ATM depletion prior to vAT transplantation reversed this
effect. Microarray analysis of FACS-sorted CD11C+ and CD11C−
macrophages isolated from donor AT showed that obesity resulted
in enhanced expression of neutrophil chemotaxis genes specifically
in CD11C+ ATMs. In humans, CD11C expression in vAT of obese
individuals correlated with vAT expression of neutrophil chemotactic
genes and with hepatic expression of neutrophil and macrophage
marker genes.
Conclusions: ATMs from obese vAT induce hepatic macrophage
accumulation during NASH development, possibly by enhancing
neutrophil recruitment.
This research was funded by the Dutch heart foundation (NHS), Grant
nr.: 2013T143.
SAT-333
Short-chain fatty acids and SCFA-producing bacteria in NAFLD
patients are associated with an increased Th17/rTreg ratio and
hepatic disease progression
M. Rau1, A. Rehman2, H. Levels3, J. Weiß1, N. Beyersdorf4,
P. Rosenstiel2, A. Geier1. 1Department of Internal Medicine II, University
hospital Würzburg, Würzburg; 2Institute of Clinical Molecular Biology,
Christian-Albrechts-University of Kiel, Kiel, Germany; 3Department of
Pediatrics/Laboratory Medicine, UMCG, Gronigen, The Netherlands;
4
Institute for Virology and Immunobiology, University of Würzburg,
Würzburg, Germany
E-mail: rau_m@ukw.de
Background and Aims: The intestinal microbiome and bacterial
metabolites such as short-chain fatty acids (SCFA) influences chronic
liver disease. The composition of microbiota impacts on weight gain
and body fat distribution, but conflicting results for microbial
diversity are reported in non-alcoholic fatty liver disease (NAFLD).
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Changes of SCFA levels are thought to be important in NAFLD
pathogenesis, but no data on their impact on immunology and liver
histology exist in NAFLD patients. Aims: To analyse changes of
intestinal microbiome together with fecal SCFA concentrations and
immune cell changes in blood of histology-proven NAFLD patients.
Methods: Prospective study including 14 NAFL, 18 NASH patients and
29 healthy controls (HC). Stool samples were collected to analyse
intestinal microbiome. Bacterial communities in feces were
profiled by 16S rRNA genome sequencing. SCFA levels were analysed
by HPLC.
Results: 32 NAFLD patients with significantly higher BMI compared
to HC partly underwent bariatric surgery. Higher acetate and
propionate concentrations in feces of NAFL and NASH patients were
found compared to HC. A slight increase in butyrate was detected in
NASH. No significant difference in the main phyla of Firmicutes or
Bacteroidetes was seen in NAFLD patients compared to HC. NASH
patients were characterized by a significant increase in Proteobacteria
mainly in E.coli and Enterobacteriacae. In line with fecal SCFA levels,
higher abundance of acetate- and propionate-producing bacteria (e.g.
Proteobacteria, Veillonella and Fusobacteria) was observed in NASH
compared to NAFL and HC. No significant changes were found for
butyrate-producing bacteria. Higher fecal propionate and acetate
levels were associated with lower resting Tregs (rTregs, CD4+CD45RA
+CD25++) as well as higher Th17/rTreg ratio in PBMC of our study
cohort. 22 NAFLD patients had F0-F1 fibrosis and 10 patients had
higher fibrosis (≥F2). F0-F1 patients had higher fecal concentrations
of acetate and propionate compared to ≥F2 patients and HC. In line
with this finding lower abundance of Roseburia as SCFA-producing
bacteria was detected in ≥F2 patients.
Conclusions: In NASH patients, higher abundance of fecal SCFA
was observed together with changes in SCFA-producing bacteria.
These changes were associated with an increased peripheral Th17/
rTreg ratio and were reversed during disease progression with
fibrosis. Our data further elucidate a mechanistic role of the intestinal
microbiome and immunomodulatory bacterial metabolites in human
NAFLD.
SAT-334
Ingestion of wheat amylase trypsin inhibitors promotes a
proinflammatory liver and adipose tissue phenotype in diet
induced non-alcoholic fatty liver disease in mice
M. Ashfaq-Khan1, M. Aslam1,2, M.A. Qureshi1,3, S.Y. Weng1, X. Wang1,
V. Zevallos1, Y.O. Kim1, D. Schuppan1. 1Institute of Translational
Immunology, Research Centre for Immunotherapy and the EPOS
Consortium, Mainz, Germany; 2Microbiology, Shaheed Benazir Bhutto
Women University, Peshawar; 3Dow University of Medical Sciences,
Karachi, Pakistan
E-mail: m.ashfaq_biotech@yahoo.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
liver disease with an escalating demand for liver transplantation over
the next decade. Apart from life style changes and pharmacological
strategies, intestinal microbiota and specific (micro-) nutrients may
play an important role in NAFLD pathogenesis. A likely nutritional
candidate is the family of what amylase trypsin inhibitors (ATIs) that
represent 3–4% of wheat protein. ATIs are highly resistant to digestive
proteolysis and activate intestinal innate immunity via toll like
receptor 4 (TLR4) on monocytes, macrophages and dendritic cells
(Junker Y et al., J Exp Med 2012, Zevallos VF et al., Gastroenterology
2016). We therefore assessed the effect of nutritional ATIs equivalent
in quantity to human average wheat ingestion on the severity of diet
induced NAFLD in mice.
Methods: Male C57BI/6J mice received a carbohydrate and protein
(zein from corn, 22.1.% of weight) defined low or high fat diet (HFD,
53KJ% vs 13 KJ% of calories as saturated fats), with or without 30% of
the zein being isocalorically replaced by wheat gluten (containing
0.1 g ATIs per 10 g gluten) or 0.7% of the zein replaced by purified ATIs

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
for 8 weeks. At sacrifice blood, liver and peripheral adipose tissues
were collected for analysis.
Results: Mice on HFD/G + ATI or the HFD/ATI diets gained
significant body weight as well as a significantly higher serum
triglycerides, epididymal, mesenteric and inguinal fat vs HFD alone.
HFD/ATI group were significantly insulin resistant and has
significantly higher NAS score. Transcript levels for CD68 (total
macrophages), IL-1β, IL-6 and TNF-alpha were increased significantly both in the liver and in adipose tissues whereas M2
macrophages anti-inflammatory transcripts for ARG1 and Ym-1
were decreased in the liver tissues of HFD/ATI fed mice.
Histologically elevated CD68+ total liver macrophages and (MPO)+
macrophages and decreased numbers of YM-1+ M2 liver macrophages in the HFD/G + ATI and HFD/ATIs were witnessed. FACS
analysis revealed an increased population of CD11b+F4/80+ cells in
the livers of HFD/ATIs group. Finally, HFD/ATI fed mice show higher
fibrosis related genes and a significantly more CD68+ Crown like
structure, a marker of adipose tissue inflammation.
Conclusions: Our study clearly implicates dietary ATIs from wheat as
proinflammatory nutritional drivers of NAFLD/NASH. This effect
occurs at a daily intake that is comparable to average human
consumption of wheat products and cannot be attributed to a
relevant caloric value.
SAT-335
The correlation of the number of hepatic galectin-3+ cells with
NAFLD-related liver damage in children
N. Panera1, F. Oliveira2, C. De Stefanis1, A. Crudele1, V. Nobili1, A. Alisi1.
1
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy; 2Federal
University of Rio de Janeiro, Institute of Biomedical Sciences, Rio de
Janeiro, Brazil
E-mail: nadia.panera@opbg.net
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
complex disease characterized by early steatosis leading to nonalcoholic steatohepatitis (NASH) and fibrosis. Morphological analysis
is critical to identify fibrotic areas and steatosis, inflammation,
ballooning and NASH. NAFLD development and progression are both
attributed to genetic susceptibility and lifestyle that disturb mechanisms that control activation and differentiation of cell types involved
with these processes. The role of macrophage polarization and
inflammatory signals appears to be central for pathogenesis and
progression of NAFLD, even if the heterogeneity of macrophages and
the molecular mechanisms that govern their phenotype switch
remain incompletely understood. Galectin-3 (Gal-3) is a multifunctional β-galactoside binding protein firstly described on the macrophage surface and widely associated with fibrosis in distinct tissues,
including the liver, but the role of this protein in NAFLD remains
controversial. Here, we investigated whether Gal-3 hepatic expression correlates with liver damage in children with NASH.
Methods: In this work, liver biopsies of 40 children with NAFLD were
stained with antibodies against CD68, CD206 and Gal-3. The images
were acquired by confocal microscopy and each staining was
quantified and compared to histopathological diagnosis.
Results: We found that the number CD68+/CD206+ cells (mainly
representing markers of M2 macrophages) was significantly reduced
in patients with NASH, and inversely correlated with steatosis
and ballooning. The same trend was observed in the number of
both Gal-3+ and Gal-3+/CD68+ cells. Moreover, we observed that all
macrophages Gal-3+/CD68+ also co-expressed CD206, thus the
number of Gal-3+/CD68+/CD206+ macrophages was significantly
decreased in the liver of patients with NASH. No correlation of these
co-expressed markers with inflammation and fibrosis was observed.
Furthermore, Gal-3+/α-SMA+ cells were significantly increased in
patients with NASH and the percentage of these double-positive cells
was directly correlated with fibrosis index.
Conclusions: Our data suggested that Gal-3+ cells might play a dual
role in the pathogenesis of NAFLD in children. Thus, clinical

application of Gal-3 inhibitors for therapy on NASH subjects deserves
further investigation.
SAT-336
Clinical course and outcome of pregnancy in women with non
alcoholic fatty liver disease
N. Mousa1, A.A.-R. Abdel-Razik1, M. Shams1, M. Diasty1, S. Abed1,
M.A. Elsalam1, T. Sheta1, N. El-Wakeel1, W. Eldars1. 1Mansoura
University, Mansoura, Egypt
E-mail: mousa_medic@yahoo.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most prevalent form of chronic liver disease worldwide. This
study aims to evaluate maternal and fetal outcomes of pregnancy in
women with NAFLD.
Methods: This study included 400 pregnant women free of diabetes
prior to pregnancy. They were divided into2 groups; Group 1;
included 200 pregnant women with NAFLD and Groups 2; Included
200 pregnant women without NAFLD (control group). A thorough
medical history, physical examination, laboratory investigations and
liver ultrasound scans for diagnosis of NAFLD were carried out in all
studied population.
Results: During the course of pregnancy, women with NAFLD showed
a Gestational diabetes mellitus (GDM) (33%) pre-eclampsia (25%),
eclampsia (3%), Hyperemesis gravidarum (8%), preterm birth (11%),
fetal growth retardation (13%), hypertension (2%), hyperuricemia
(5.5%) and increased serum total cholesterol and triglycerides versus
that at the base line ( p < 0.001). Women without NAFLD showed,
GDM (10%) pre-eclampsia (12%), eclampsia (2%), Hyperemesis
gravidarum (3.5%), preterm birth (8%), fetal growth retardation
(10%) and non significant changes in serum total cholesterol and
triglycerides versus that at the base line ( p > 0.5). There were a
significant difference in pregnant women with NAFLD versus
pregnant women without NAFLD as regard GDM, Pre-eclampsia,
total cholesterol ( p < 0.001), hypertension ( p = 0.013). Triglycerides
(0.016), hyperuricemia ( p = 0.024). No significant differences were
found between both groups as regard, eclampsia, preterm birth, fetal
growth retardation and hyperemesis gravidarum.
Conclusions: Pregnant Women with NAFLD have increased risks for
Gestational diabetes mellitus, pre-eclampsia, hypertension and
hyperuricemia, and should be carefully monitored during
antenatal care.
SAT-337
Neurobehavioral disturbances and hyperammonemia are evident
in rodent model of NAFLD prior to cirrhosis stages
N. Arias1, F. De Chiara1, A. Habtesion1, N. Davies1, K. Thomsen1,
R. Jalan1. 1University College of London, London, United Kingdom
E-mail: nariasdc@gmail.com
Background and Aims: In patients with NAFLD, problems with
memory, concentration and psychomotor function are frequently
described but poorly characterized. At present the neuropsychological deficits observed and their relationship with severity of
underlying liver disease are unknown. The aim study was to
characterize the neuropsychological disorders in in a rodent model
of NAFLD and relate this to the evolution of liver disease.
Methods: 22 Sprague-Dawley male rats were divided in three
groups: chow (NC, n = 6), isocaloric (ICD, n = 8) and high-fat highcholesterol (HFHC, n = 8) at three different timepoints (4,10 and 16
weeks) investigated. Biochemical parameters and histological staining such as H&E and Sirius red were employed for detection of hepatic
architecture and collagen accumulation, respectively. Ornithine
transcarbamylase (OTC) enzyme activity was quantified to assess
the functional capacity of ureagenesis. We evaluated the motor
coordination trough the Rotarod-accelerod test, depression understood as behavioral despair by the forced swimming test, anxiety has
been measured in the open-field and cognitive function was assessed
through short-term social memory and spatial working memory.

Journal of Hepatology 2017 vol. 66 | S543–S750

S601

POSTER PRESENTATIONS
Results: Massive lipid accumulation and increased ALT and AST levels
were showed in HFHC rats compared with ICD and NC in all
timepoints. High level of ammonia was found in ICD and HFCH
compared with NC at 10 weeks, which was associated with
progressive reduction in the activity of the urea cycle enzyme, OTC.
HFHC-fed rats showed massive collagen accumulation and increase in
inflammatory infiltrates at 16 weeks, whereas no signs of inflammation and fibrosis were found in ICD fed rats. Progressive neuropsychological dysfunction was observed in the HFHC animals (Table).
Differences in depression and anxiety were found between ICD and
HFHC groups at 16 weeks compared to NC. Moreover, differences in
spatial working memory were found in HFHC group at 10 weeks and
ICD at 4 weeks. Differences along the time have been found in
depression, anxiety and cognitive functions. No differences were
found between groups in motor activity and short-term social
memory.
Normal Chow
Liver
ALT (U/L)
AST (U/L)
+
NH4 (µmol/L)
Urea (mmol/L)
OTC (nmol/min/
µgprotein)

4 weeks

ICD

10 weeks

4 weeks

HFHC
10 weeks

4 weeks

48 ± 3
50 ± 4
30 ± 4
47 ± 5
100 ± 11***
77 ± 7
97 ± 4
75 ± 5
96 ± 5
130 ± 11***
53 ± 4
75 ± 3
48 ± 3
140 ± 7**
47 ± 3
6.21 ± 0.7 4.03 ± 0.4 6.04 ± 0.3
5.23 ± 0.4*
5.5 ± 0.4*
0.67 ± 0.09 0.65 ± 0.05 0.38 ± 0.05** 0.32 ± 0.04** 0.27 ± 0.09***

10 weeks
155 ± 12***
250 ± 21***
138 ± 8**
4.01 ± 0.5
0.25 ± 0.05***

Conclusions: The results of this study show a temporal evolution of
defect of the urea cycle with consequent hyperammonemia and
progressive neuropsychological dysfunction in a clinically-relevant
rodent model of NAFLD even prior to cirrhosis stages. The data
provide an explanation for the poor quality of life of NAFLD patients
and a potential therapeutic target.
SAT-338
Interleukin-33/interleukin-33r signaling promotes liver
inflammation and fibrogenesis in obesogenic model of
nonalcoholic steatohepatitis in mice
N. Jovicic1, I. Jeftic2, M.M. Kovacevic1, I. Tanaskovic1, N. Arsenijevic3,
M.L. Lukic3, N. Pejnovic2. 1Institute of Histology; 2Institute of
Pathophysiology; 3Center for Molecular Medicine, Faculty of Medical
Sciences, University of Kragujevac, Kragujevac, Republic of Serbia
E-mail: nemanjajovicic.kg@gmail.com
Background and Aims: Cytokines have been shown to modulate
liver fibrosis, but the role of IL-33/IL-33R(ST2) signaling pathway in
obesity-associated liver pathology is only partially understood. In
order to dissect the role of IL33/ST2 axis we used obesogenic model of
nonalcoholic steatohepatitis (NASH) in C57BL/6 and BALB/c mice, the
prototypical Th1 and Th2 strains.
Methods: Male, 8-week old ST2 deficient (ST2-/-), wild-type (WT)
BALB/c mice and C57Bl/6 mice were placed on high-fat diet (HFD;
60% kcal fat) or standard diet (10% kcal fat) for 24 weeks. After 10
weeks on HFD, one group of C57Bl/6 mice were injected intraperitoneally with murine recombinant IL-33 (0.5 μg) five times every

other day. Histological, immunophenotypic and gene expression
analyses were performed.
Results: HFD enhanced liver inflammation and fibrosis in
C57Bl/6 mice, associated with more numerous pro-inflammatory
CD11b+Ly6Chi monocytes, triple positive F4/80+CD11b+CD11c+ and IL1β-expressing F4/80+ macrophages (Mφ) and increased expression of
procollagen α1, IL-33, IL-13 and TGF-β mRNA compared to mice on
standard diet. IL-33 administration in vivo enhanced liver inflammation and fibrosis and increased the number of hepatic CD11b+ myeloid
cells expressing ST2 and IL-13. In BALBc, deletion of ST2 markedly
reduced HFD-induced liver steatosis and inflammation, accompanied
with lower expression of CD36, LXRα, PPAR-γ and decreased number
of CD68+ Mφ and CD11c+ dendritic cells (DCs). Further, HFD-fed ST2-/mice had lower collagen deposition in livers associated with less
numerous profibrotic CD11b+Ly6Clow monocytes and CD4+IL-17+ T
cells and lower hepatic procollagen α1, IL-33 and IL-13 mRNA
expression, and lower serum levels of IL-33 and IL-13, while the
serum levels and hepatic TGF-β mRNA expression were similar
between ST2-/- and WT mice. In an additional experiment in which
we used HFD/fructosis diet, fibrosis exacerbated in WT mice, but diet
had no effect on ST2-/- mice. In contrast, HFD-fed ST2-/- mice
exhibited higher weight gain, amount of visceral adipose tissue (VAT),
and enhanced VAT inflammation with higher percentages of VAT
associated CD11c+ DCs, IFNγ and IL-17 expressing T cells, and CXCR3+
T cells compared to diet-matched WT mice.
Conclusions: IL-33/ST2/IL-13 pathway has an important role in NASH
associated fibrosis. Deletion of IL-33R has differential effects on
obesity-associated VAT inflammation and liver pathology. IL-33/ST2
signaling is involved in obesity-associated liver pathology in Th1 and
Th2 dominant strains.
SAT-339
The effect of elafibranor and obeticholic acid on NAFLD Activity
score and fibrosis stage in a novel metabolic rat model of dietinduced and biopsy-confirmed NASH
N. Vrang1, K.S. Tølbøl1, M. Illemann1, S.S. Veidal1, L.D. Fensholdt1,
M. Feigh1. 1Gubra, Horsholm, Denmark
E-mail: mfe@gubra.dk
Background and Aims: To determine the effect of the PPAR α/δ
agonist, elafibranor, and the FXR receptor agonist obeticholic acid
(OCA), on hepatic histopathology in a diet-induced rat model of
biopsy-confirmed nonalcoholic steatohepatitis (NASH).
Methods: Male Wistar rats were fed a choline-deficient amino-acid
defined diet high in fat, sucrose and cholesterol (CDAA-HFSC) or
control diet. After 6 weeks, a liver biopsy was obtained under
isoflurane anesthesia. Only histology confirmed steatotic and fibrotic
rats (steatosis score 3; Fibrosis Stage ≥1) were randomized (n = 11–
12/group) to receive either vehicle (PO, BID), OCA (15 mg/kg, PO, BID)
or elafibranor (15 mg/kg, PO, BID) for five weeks. Primary endpoints
included a blinded histological assessment (pre- vs post-biopsy) of
NAFLD Activity Score (NAS) (steatosis, inflammation, ballooning
degeneration), Fibrosis Stage and image analysis for collagen 1a1
(Col1a1) immunoreactivity. Furthermore, metabolic and biochemical

Table: (abstract: SAT-337).
Brain
Cognition

Normal Chow
4 weeks

10 weeks

ICD
16 weeks

4 weeks

10 weeks

HFHC
16 weeks

4 weeks

10 weeks

16 weeks

Motor activity
104 ± 22.6 154.2 ± 15.2 163.7 ± 18.2 159.7 ± 13.7 123.2 ± 10.8
122.7 ± 12.9 134.2 ± 18.6
154 ± 18.8
141.8 ± 13
Depression
7.3 ± 3
6.3 ± 3
3.0 ± 3
10.8 ± 3
17.3 ± 3*
10.7 ± 3
9.2 ± 3
14.2 ± 3
18.0 ± 3*
Anxiety
176.1 ± 23
164.9 ± 23
159.8 ± 23
211.4 ± 23
192.9 ± 23
249.4 ± 23*
215.6 ± 23
146.0 ± 23#
269.8 ± 23*
Short-term social memory 48.3 ± 11
62.8 ± 11
45.3 ± 11
72.7 ± 11#
54.2 ± 11
30 ± 11
36 ± 11
57 ± 11#
11.5 ± 11
Working memory
39.2 ± 6.7
44.8 ± 9.7
93.1 ± 36.4
103 ± 31.5*
232 ± 49.8*
91.6 ± 25.7* 28.6 ± 8.5
74.8 ± 24.9*
90.2 ± 31.9*
ANOVA with Tukey’s posthoc test. *P < 0.05, **P < 0.01, ***P 0.0001 compared with Normal chow at same timepoint. #P < 0.05 when compared evolution (4 weeks, 10
weeks and 16 weeks).
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parameters including liver triglyceride (TG), total cholesterol (TC) and
collagen content (hydroxyproline (HYP)) were measured.
Results: CDAA-HFSC diet-induced rats developed histology confirmed hepatosteatosis, inflammation, ballooning degeneration (NAS
score 6–7) and fibrosis (Stage F3-F4). In addition, liver TG/TC/HYP
content were increased when compared to control rats. Importantly,
CDAA-HFSC rats preserved the metabolic phenotype during the study
period (10% body weight gain). OCA treatment induced a 5% weight
loss, albeit with no effect on hepatomegaly, whereas elafibranor
treatment increased liver weight. No effect of OCA or elafibranor was
observed for liver TG/TC content. Elafibranor, but not OCA, significantly reduced liver HYP content when compared to vehicle-treated
CDAA-HFSC rats, supported by a comparable change in Col1a1
deposition. In conjunction, 6/12 elafibranor treated rats demonstrated no worsening in Fibrosis Stage, as compared to 10/12 vehicle
treated animals. Finally, only elafibranor treatment significantly
reduced NAS by improving all components (steatosis, inflammation
and ballooning degeneration).
Conclusions: The novel CDAA-HFSC diet-induced rat model progressively developed key histological hallmarks of biopsy-confirmed
NASH in conjunction with a preserved metabolic phenotype.
Elafibranor treatment alleviated NAFLD Activity Score as reflected
by improvements in steatosis, inflammation and ballooning degeneration. In addition, elafibranor treatment exerted anti-fibrotic effects
in CDAA-HFSC diet-induced rats.
SAT-340
Precision-cut liver slices as an ex-vivo model for human NAFLD
show hepatic progenitor cell activation and fibrogenesis
O. Govaere1, L.H. Reed1, H. Brown1, S.J. Cockell2, J.J. French3,
S.A. White3, D.M. Manas4, A.K. Daly1, S.M. Robinson5, C. Griffiths1,
L.A. Borthwick1, M.J. Drinnan1, D. Tiniakos1, Q.M. Anstee1,
F. Oakley1 and On behalf of the EPoS consortium. 1Institute of Cellular
Medicine; 2Bioinformatics Support Unit, Newcastle University;
3
Department of Hepatobiliary Surgery; 4Liver Unit; 5Department of
Gastroenterology and Hepatology, Newcastle upon Tyne Hospitals NHS
Foundation Trust, Newcastle upon Tyne, United Kingdom
E-mail: olivier.govaere@ncl.ac.uk
Background and Aims: Long-lasting damage to the liver results in
fibrosis and inflammation, which is a complex interaction between
different cell types. Although rodent models are widely used to
investigate chronic liver disease, there are still questions about how
representative such models are of human disease. The current study
aimed to establish an ex-vivo human model to understand interactions between different cell types during liver damage.
Methods: 250 µm thick precision-cut liver slices were cultured in a
novel bioreactor and culture plate system that rocks the slices to
mimic hepatic blood flow. Healthy rat liver tissue (n = 4) was used to
optimise and test the novel system. Medium was collected daily to
analyse protein secretion using ELISA and tissue was harvested on
days 2, 4 and 6 for qPCR and histopathological analysis. Normal
human liver tissue samples (n = 5), collected following surgical
resection of colorectal cancer metastasis, were obtained after
informed consent from patients at the Freeman Hospital,
Newcastle-upon-Tyne, UK. After 24 h in culture human liver slides
were loaded with a mixture of oleic, palmitic and linoleic acid for 48 h
to induce lipid loading and processed for RNA sequencing and
histochemistry.
Results: Compared to a static system, the flow generated by the
rocking bioreactor significantly increased cell viability and albumin
production in the rat precision-cut liver slices and preserved tissue
morphology as the bile ducts, the central venules and the sinusoids
remained intact for up to 7 days in culture. After 72 h the human liver
samples showed a loss of hepatocyte-related genes (e.g. GSTA1,
ALDH2, GCDH, IGFBP3, IDO2), and a strong increase in extracellular
matrix (e.g. COL1A1, MMP12, LOX, ITGB5, PDGFRB) and hepatic
progenitor cell (e.g. EPCAM, CD24, KRT19, HEYL, LAMC2)-related

markers. Histopathogical assessment confirmed early fibrosis and
collagen deposition in the human samples after 72 h in vitro
while none was detected at time zero. In addition an expansion of
the hepatic progenitor cell compartment and parenchymal congestion was observed. Fat loading aggravated the process of bridging
fibrosis, and focally induced steatosis and ballooning of remaining
hepatocytes.
Conclusions: Human precision-cut liver slices can be used to model
features of non-alcoholic fatty liver disease in vitro.
SAT-341
miR-21 ablation and obeticholic acid ameliorate NASH in mice
P.M. Rodrigues1, M.B. Afonso1, A.L. Simão1, C.C. Carvalho2,
A. Trindade2,3, A. Duarte2,3, P.M. Borralho1, M.V. Machado4,
H. Cortez-Pinto4, C.M.P. Rodrigues1, R.E. Castro1. 1Research Institute for
Medicines (iMed.ULisboa), Faculty of Pharmacy, Universidade de Lisboa;
2
Reproduction and Development, Interdisciplinary Centre of Research in
Animal Health (CIISA), Faculty of Veterinary Medicine, Universidade de
Lisboa, Lisbon; 3Instituto Gulbenkian de Ciência (IGC), Oeiras;
4
Gastrenterology, Hospital Santa Maria, Lisbon, Portugal
E-mail: pmvrsrodrigues@ff.ulisboa.pt
Background and Aims: microRNAs were recently suggested to
participate in non-alcoholic fatty liver disease (NAFLD) pathogenesis.
Moreover, nuclear receptors, namely peroxisome proliferator-activated receptors (PPARs) and the farnesoid X receptor (FXR) are
currently under scrutiny as modulators of lipid/glucose metabolism
in non-alcoholic steatohepatitis (NASH). We aimed to elucidate the
role of the miR-21/PPARα pathway in liver and muscle tissues of
murine NASH models and ascertain the therapeutic potential of miR21 abrogation alone or in combination with FXR agonist obeticholic
acid (OCA).
Methods: Wild-type (WT) and miR-21 KO mice were fed with chow
(n = 10) or methionine and choline-deficient (MCD; n = 10) diets for 2
and 8 weeks. Alternatively, mice were fed either chow (n = 12) or fast
food diet (FF; n = 12) for 25 weeks. Six animals from each group had
their diet supplemented with OCA 10 mg/kg/day (Intercept
Pharmaceuticals, Inc.). Human biopsies were obtained from morbid
obese NAFLD patients (n = 28). Liver/muscle samples were processed
for histological analysis and assessment of miR-21, pro-inflammatory/pro-fibrogenic cytokines, PPARα and metabolic relevant genes
and for insulin resistance mediators, by qRT-PCR and immunoblotting. A Taqman® Array was performed to evaluated the expression of
lipid regulated genes.
Results: WT mice fed with the MCD diet developed steatohepatitis
and fibrosis, displaying increased levels of lipoapoptosis and serum
ALT. In contrast, miR-21 KO mice displayed a significant decrease in
steatosis severity, cell death and liver damage, inflammation and did
not develop fibrosis. Also, WT FF-fed mice developed hepatomegaly,
macrovesicular steatosis, inflammatory infiltrates and increased
oxidative stress. miR-21 levels were increased in WT FF-fed mice, in
both liver and muscle, concomitantly with decreased expression of
PPARα. Importantly, miR-21 ablation in combination with OCA stoutly
reduced steatosis severity and inflammation, preventing oxidative
stress and restoring metabolic pathways, reinstated insulin sensitivity in the liver and muscle. Finally, miR-21/PPARa axis was found
increased in liver and muscle samples of NAFLD patients, as well as in
serum samples.
Conclusions: In conclusion, miR-21 abrogation, together with
FXR activation by OCA, significantly improves metabolic parameters in NASH, highlighting the therapeutic potential of multitargeting therapies for NAFLD and the metabolic syndrome.
(Supported by PTDC/BIM-MEC/0895/2014[Office1], SFRH/BD/
88212/2012, FCT, PT).
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SAT-342
Hepatic overexpression of chemerin attenuates expression of
inflammatory and profibrotic genes in murine non-alcoholic
steatohepatitis
R. Pohl1, E.M. Haberl1, L. Rein-Fischboeck1, C. Buechler1. 1Internal
Medicine I, University hospital Regensburg, Regensburg, Germany
E-mail: rebekka.pohl@ukr.de
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
one of the main rising chronical diseases in the western affluent
society. The pathophysiology of NAFLD is closely linked to obesity and
mainly results from excessive triglyceride storage in the liver.
Inflammation and fibrosis of the fatty liver is the hallmark of nonalcoholic steatohepatitis (NASH), a progressive form of NAFLD, with
very limited pharmacological therapy options to date.
The chemokine chemerin is mainly expressed in hepatocytes and
adipocytes. In human NAFLD, chemerin mRNA levels are negatively
associated with the hepatic fibrosis and inflammation scores. Aim of
this study was to investigate the potential hepatoprotective properties of hepatic chemerin-overexpression in a rodent NASH model.
Methods: Eight week old C57BL/6J mice were intraperitoneally
injected with adeno-associated virus 8 (AAV8) with a chimeric
promoter to achieve liver-specific expression of the full-length
chemerin protein. As a control, C57BL/6J mice were injected with
AAV8 virus containing the empty transfer vector. Steatohepatitis was
induced by feeding a methionine- and choline-deficient diet for two
weeks. Hepatic mRNA and protein expression of inflammatory and
fibrotic markers was analyzed by quantitative RT-PCR and western
blotting, respectively. Systemic chemerin, adiponectin, glucose and
insulin levels as well as hepatic triglyceride content were determined
by ELISA and colorimetric assays.
Results: Hepatic and systemic chemerin levels increased more than
twofold in comparison to control animals suggesting that protein
produced in the liver contributes to circulating levels. Hepatic
triglyceride concentrations were not changed by this intervention.
The hepatic mRNA expression levels of inflammatory markers such as
tumour necrosis factor alpha or F4/80 were significantly reduced in
chemerin-overexpressing mice compared to the control group.
Furthermore, hepatic mRNA expression of fibrotic marker genes
like transforming growth factor beta and alpha smooth muscle actin
was significantly decreased in the chemerin-overexpressing mice. No
differences between the two experimental groups were observed for
systemic levels of insulin, glucose or the hepatoprotective adipokine
adiponectin.
Conclusions: Our study demonstrates anti-inflammatory and hepatoprotective effects of chemerin.
SAT-343
The CCR2 inhibitor propagermanium attenuates diet-induced
insulin resistance, adipose tissue inflammation and nonalcoholic steatohepatitis
P. Mulder1, A. Van Koppen1, A.M. van den Hoek1, R. Kleemann1.
1
Metabolic Health Research, TNO, Leiden, The Netherlands
E-mail: arianne.vankoppen@tno.nl
Background and Aims: Obese patients with chronic inflammation in
white adipose tissue (WAT) have an increased risk of developing nonalcoholic steatohepatitis (NASH). The C-C chemokine receptor-2
(CCR2) has a crucial role in the recruitment of immune cells to WAT
and liver, thereby promoting the inflammatory component of the
disease. Herein, we examined whether intervention with propagermanium, an inhibitor of CCR2, would attenuate tissue inflammation
and NASH development. To mimic the situation in patients, mice with
established obesity, IR and WAT inflammation were subjected to
treatment.
Methods: Male C57BL/6J mice received a high-fat diet (HFD) for 0, 6,
12 and 24 weeks to characterize the development of early disease
symptoms of NASH, i.e. insulin resistance and WAT inflammation
(by hyperinsulinemic-euglycemic clamp and histology, respectively)
S604

and to define the optimal time point for intervention. In a separate
study, mice were pretreated with HFD followed by propagermanium
treatment (0.05% w/w) after 6 weeks (early intervention) or 12 weeks
(late intervention). NASH was analyzed after 24 weeks of diet feeding.
Results: Insulin resistance in WAT developed after 6 weeks of HFD,
which was paralleled by modest WAT inflammation. Insulin resistance and inflammation in WAT intensified after 12 weeks of HFD, and
preceded NASH development. The subsequent CCR2 intervention
experiment showed that early, but not late, propagermanium
treatment attenuated insulin resistance. Only the early treatment
significantly decreased MCP-1 and CD11c gene expression in WAT,
indicating reduced WAT inflammation. Histopathological analysis of
liver demonstrated that propagermanium treatment decreased
macrovesicular steatosis and tended to reduce lobular inflammation,
with more pronounced effects in the early intervention group.
Propagermanium improved the ratio between pro-inflammatory
(M1) and anti-inflammatory (M2) macrophages, quantified by CD11c
and Arginase-1 gene expression in both intervention groups.
Conclusions: Overall, early propagermanium administration was
more effective to improve insulin resistance, WAT inflammation and
NASH compared to late intervention. These data suggest that
therapeutic interventions for NASH directed at the MCP-1/CCR2
pathway should be initiated early.
SAT-344
Systems biology approach to identify processes and early markers
for fibrosis in metabolically-induced non-alcoholic steatosis
hepatitis in mice
A. Van Koppen1, L. Verschuren1, H. Nagabukuro2, A. Costessi3,
M. Caspers4, M. Morrison1, K. Salic1, R. Stoop1, S.M. Turner5, K. Li5,
C. Beysen5, G. Hanauer2, A.M. van den Hoek1, R. Kleemann1,
R. Hanemaaijer1 and MKMD consortium. 1Metabolic Health Research,
TNO, Leiden, The Netherlands; 2Takeda Pharmaceutical Company, Osaka,
Japan; 3BaseClear BV, Leiden; 4Microbioloby and Systems Biology, TNO,
Zeist, The Netherlands; 5Kinemed Inc., Emeryville, United States
E-mail: arianne.vankoppen@tno.nl
Background and Aims: The LDLr-/-. Leiden mouse is a translational,
diet-inducible model for non-alcoholic steatohepatitis (NASH) with
pronounced fibrosis. We aim to identify processes and pathways
involved in the onset and progression of NASH and fibrosis with
specific emphasis on early detection of fibrosis. After identification
of these processes, we evaluated if these processes can be modulated
by pharmacological interventions currently employed in clinical
trials.
Methods: Male LDLr-/-. Leiden mice were fed a high-fat diet (HFD) for
30 weeks. Every 6 weeks mice were sacrificed and NASH and fibrosis
were assessed. Time-resolved molecular processes related to lipid
metabolism, inflammation and fibrosis were determined by next
Generation RNA sequencing technology and dynamic protein
profiling by D2O labelling technology relative to age-matched
chow-fed controls. In a validation experiment, LDLr-/-. Leiden mice
were treated with either obeticholic acid (OCA) or pioglitazone. Effect
of these interventions on early HFD-induced molecular ( profibrotic)
processes (wk12) and progression to NASH/fibrosis endpoints (OCA;
wk 24–34) were studied.
Results: HFD induced steatosis at 12 weeks, NASH at 18 weeks and
fibrosis at 30 weeks. Transcriptomic pathways and dynamic D2O
protein profiles revealed a sequential activation of lipid metabolism/
steatosis, inflammation, oxidative stress, and fibrosis at distinct time
points. We identified a set of genes and proteins that correlated with
fibrosis at 30 weeks which was already detectable at week 12
resulting in an early molecular signature of fibrosis preceding
histological manifestation. Interventions with OCA and pioglitazone
(from 6–12 weeks) significantly affected this early fibrosis signature
at 12 weeks and counteracted the histopathological effects. In line
with these effects OCA attenuated the progressive development of
fibrosis between 24 and 34 weeks.
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Conclusions: We identified the time points at which specific disease
processes of NASH/fibrosis are evoked in response to HFD. Using a
systems biology approach we identified a liver-specific molecular
signature to detect the onset of profibrotic processes at an early time
point (wk 12). Pharmacological interventions counteracted the effect
of HFD, modulated the early molecular signature and decreased
development of fibrosis. Application of early molecular signatures
may shorten preclinical experiments and associated gene products
may constitute new early biomarkers.
SAT-345
Drug repurposing screen identifies novel small molecule
compounds with potent antifibrotic properties
C. Belanger1, C. Foucart1, E. Negro1, M. Dubernet1, D.W. Hum1,
B. Staels2,3, R. Walczak1. 1Research, Genfit SA, Loos; 2Institut Pasteur de
Lille; 3UMR1011, INSERM, Lille, France
E-mail: robert.walczak@genfit.com
Background and Aims: Persistent and progressive fibrosis is a
characteristic of many chronic liver diseases in which excessive
accumulation of collagen-rich extracellular matrix is a key feature.
Following liver injury, quiescent Hepatic Stellate Cells (HSC) undergo
a process of activation that is characterized by a differentiation into
(α-SMA)-positive contractile myofibroblasts which secrete high
amounts of collagen and play a central role in the fibrogenic
process. There is currently no approved therapy for the treatment
of hepatic fibrosis. As an alternative to the classical target-based
approach for drug discovery, we adopted a drug repositioning
strategy, which relies on the identification of new therapeutic use
for existing drugs. An unbiased phenotypic assay with a read-out
specifically designed to target activated HSC was implemented to
screen FDA-approved drug libraries and identify new compounds
with potent anti-fibrotic properties.
Methods: Human primary HSC activated with the profibrotic
cytokine TGFβ were screened against a customized library of FDAapproved drugs (2467 APIs). The expression level of the fibrotic
marker α-SMA was measured by ELISA. The anti-fibrotic properties of
the prioritized hit compounds were further characterized in
preclinical models of liver fibrosis.
Results: Nitazoxanide (NTZ) and its active metabolite Tizoxanide (TZ)
conferred a potent antifibrotic activity in TGFβ-activated HSC.
Moreover, NTZ and TZ interfered with the expression of α-SMA in
fibroblasts derived from other organs. The capacity of NTZ to reduce
liver fibrosis in animal models was confirmed in both the chemically
(CCl4)-induced liver fibrosis model and the diet-induced NASH
model (Choline-Deficient L-Amino-Acid-defined diet supplemented
with cholesterol, CDAA/Chol).
Conclusions: NTZ was identified as a potent antifibrotic agent that
can potentially be used for the treatment of different fibrotic
pathologies, including liver fibrosis.
SAT-346
Prolonged-release pirfenidone is a dual activator for PPARalpha
and PPARgamma and improves NASH features induced by high fat/
carbohydrate diet
J. Armendariz-Borunda1,2, R. Rodriguez-Echevarria1,
J. Macias-Barragan3, E. Mendivil-Rangel1, J. Vera-Cruz1,
J. Garcia-Banuelos1. 1Institute for Molecular Biology in Medicine and
Gene Therapy, CUCS, University of Guadalajara, Guadalajara;
2
Tecnologico de Monterrey, Monterrey; 3Department of Health Sciences,
CUValles, University of Guadalajara, Ameca, Mexico
E-mail: armdbo@gmail.com
Background and Aims: Non-alcoholic steatohepatitis (NASH) is
characterized by hepatic lipid accumulation, inflammation and
fibrosis. β-oxidation enhancement has been related to increase
levels of PPARalpha through CPT1A upregulation. PPARgamma is a
transcriptional switch which down-regulates NFkB. Besides, LXRα
has long been recognized by its capacity to increase lipogenesis but

also to exert anti-inflammatory properties. TGF-β1, TNFa and
Interleukin-17 (IL-17) are proinflammatory cytokines with systemic
effects in NASH. 5-methyl-1-phenyl-2-(1H)-pyridone (PirFeniDone,
PFD) is an antifibrotic agent with antiinflammatory and antioxidant
effects. There is evidence that IL-17 is causally related with the
progression of NASH, but no studies have evaluated beneficial of
prolonged-release PFD (PR-PFD) properties on NASH features.
Aim. To investigate the mechanism underlying anti-inflammatory
mechanisms of PR-PFD and explore its effect on metabolic key
transcriptional factors in a mouse model of NASH induced by highfat/carbohydrate diet (HF).
Methods: Mice were fed with control or HF diets for 16 weeks, and
either PR-PFD 100 mg/kg/d or vehicle was administered orogastrically. Onset of NASH was established by liver histology and serum
biomarkers. Additionally, gene expression was assessed in liver
tissue.
Results: Compared to HF group, PR-PFD-treated mice induced a slight
less weight gain, lower blood glucose, cholesterol, triglycerides and
VLDL-cholesterol and showed a significant reduction of hepatic
steatosis as determined by histopathological analyses. PR-PFD
induced a significant increase in PPARgamma, PPARalpha and
LXRalpha as well as in their target genes NFkB, CPT1A and Srebp1,
respectively, when compared to both Control and HF group. ALT and
AST levels caused by HF were significantly reduced by PFD regimen.
PR-PFD induced down-regulation in tissue NFkB, serum IL-17A, IL-1,
IL-6 and gene expression of TNFa and TGF-β1.
Conclusions: PR-PFD induced a noticeable increase in PPARgamma,
PPARalpha and LXRalpha metabolic transcriptional factors, provided
anti-steatogenic effect and protection for inflammation by down
regulation of TGF-β1, NFkB, TNFa, IL-1, IL-6 and IL-17A, which have a
key role in NASH features and obesity-associated hepatocellular
damage.
SAT-347
Steatogenic compounds induce triglyceride accumulation by
multiple mechanisms in hepatocyte-like cells generated from
human skin-derived precursors
R.M. Rodrigues1, J. Boeckmans1, A. Natale1, K. Buyl1, J. De Kock1,
T. Vanhaecke1, V. Rogiers1. 1Department of In Vitro Toxicology &
Dermato-Cosmetology (IVTD), Faculty of Medicine and Pharmacy, Vrije
Universiteit Brussel, Brussels, Belgium
E-mail: robim.marcelino.rodrigues@vub.ac.be
Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
ranges from reversible steatosis to severe, life threatening nonalcoholic steatohepatitis (NASH). Today’s investigations of NAFLD and
NASH rely mainly on animal models, which are not representative for
the human situation. In addition, currently available human in vitro
models do not adequately mimic the in vivo situation. Therefore,
there is a high demand for a predictive, human-based in vitro model
that accurately represents the molecular mechanisms involved in the
progression of NAFLD.
Human skin precursors (hSKPs) are multipotent stem cells that can be
easily isolated from small human skin segments. These cells are able
to convert into cells with hepatic characteristics (hSKP-HPC) upon
exposure to hepatic growth factors that play a role during liver
development. We previously showed that hSKP-HPC exposed to
steatogenic drugs, such as tetracycline (TET) and sodium valproate
(Na-VPA), accumulate lipids intracellularly. Yet, the molecular
mechanisms involved in this steatotic response still need to be
elucidated.
Methods: Multiple mechanisms play a role in the accumulation of
intracellular lipids, namely (i) fatty acid uptake, (ii) de novo fatty acid
synthesis, (iii) β-oxidation and (iv) lipoprotein secretion (in the form
of very low-density lipoprotein (VLDL)). To evaluate these different
modes of action we investigated the modulation of the expression of
key genes coding for proteins involved in these mechanisms.
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Results: hSKP-HPC exposed to TET and Na-VPA showed an increased
de novo lipogenesis (upregulation of SCD1), a decrease of fatty acid βoxidation (downregulation of ACADSB and CPT-1) and a decrease in
the secretion of VLDL (downregulation of APOB). These gene
expression changes add to the accumulation of intracellular triglycerides in hSKP-HPC following three different mechanisms.
Conclusions: These results provide a more in-depth understanding
of the onset of NAFLD in hSKP-derived hepatic cells and show the
mechanistic relevance of this in vitro model for potential use in
screening of novel anti-NAFLD molecules.
SAT-348
The severity of portal inflammation is associated with hepatic
fibrosis stage and components of metabolic syndrome in NAFLD
S.K. Joo1, W. Kim1, S. Oh2. 1Internal Medicine; 2Biostatics, Seoul National
University Hospital Seoul Metropolitan Government boramae Medical
Center, Seoul, Korea, South
E-mail: joo.sammy@gmail.com
Background and Aims: Portal inflammation is considered significant
marker in pediatric nonalcoholic fatty liver disease (NAFLD) with
severe liver disease and fibrosis. However, the prognostic significance
of portal inflammation remains unclear in adult patients with NAFLD.
Therefore, we assessed the relationship between portal inflammation, hepatic fibrosis and metabolic syndrome in adult NAFLD.
Methods: Three hundred ninety nine patients with biopsy-proven
NAFLD were prospectively included. Histology assessed using Kleiner
classification for fibrosis and the Nonalcoholic Steatohepatitis Clinical
Research Network system for portal inflammation. All enrolled
patients were assessed for the presence of the metabolic syndrome.
Patients were categorized according to severity of portal
inflammation.
Results: Approximately one-third of the patients had either diabetes
mellitus (DM) or hypertension, and more than half had metabolic
syndrome. Fibrosis was presented in 291 (72.9%) patients and
significant fibrosis was seen in 67 (16.8%) patients. Almost half of
the patients had mild portal inflammation. In terms of the NAFLD
activity score (NAS), approximately one-third had definite NASH (NAS
≥5). Those with mild portal inflammation subgroup had more severe
metabolic phenotype, with higher body mass index, waist circumference, and lower high-density lipoprotein than in no portal
inflammation subgroup. Similarly, those with moderate to severe
portal inflammation subgroup had more severe metabolic phenotype
than in mild or no portal inflammation subgroup. Stage of fibrosis is
significantly increased with increasing portal inflammation severity
(P < 0.001). Fibrosis was associated with portal inflammation (95%
confidence interval 3.64–6.03, odds ratio = 4.69). Diabetes was
associated with portal inflammation (95% confidence interval 1.94–
4.49, odds ratio = 2.95).
Conclusions: Portal inflammation is associated with histological and
clinical features in NAFLD patients. It suggests portal inflammation is
a significant predictor of disease progression in patients with NAFLD.
SAT-349
Interference with b-lymphocyte cytokines ameliorates the
progression of nonalcoholic steatohepatitis (NASH)
S. Sutti1, S. Bruzzì1, G. Giudici1, C. Bozzola1, E. Albano1. 1Dept. Health
Sciences, University of Eastern Piedmont (UPO), Novara, Italy
E-mail: salvatore.sutti@med.uniupo.it
Background and Aims: Recent evidence implicated adaptive
immunity in the progression of NASH toward fibrosis and hepatocellular carcinoma (HCC). In particular, in both humans and
experimental NASH oxidative stress-derived antigens stimulate
liver B- and CD4+/CD8+ T-cells recruitment and activation, which, in
turn, support hepatic inflammation and the development of fibrosis.
In this study, we investigated the possibility to treat experimental
NASH by targeting adaptive immune responses.
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Methods: NASH was induced in C57BL/6 mice by feeding a
methionine-choline deficient (MCD) diet for 4–8 weeks.
Results: Preliminary data in MCD fed mice showed that at the
onset of steatohepatitis B-cell maturation to plasma cells preceded
the liver recruitment and activation of CD4+ and CD8+ T-lymphocytes.
In parallel we observed an increase in the hepatic expression of B-cell
Activating Factor (BAFF; TNFSF13b) and of A Proliferation Inducing
Ligand (APRIL; TNFSF13). From these observations, we used mice
overexpressing a soluble form of the BAFF/APRIL receptor
Transmembrane Activator and Cyclophilin Ligand Interactor (TACI;
TNFRSF13B) to neutralize both these mediators. We observed that
TACI overexpression prevented hepatic B220−/MHCIIhigh/CD138+
plasma cell expansion and the increase in circulating IgG targeting
oxidative stress-derived antigens. NASH-associated CD4+ and CD8+ Tcell increase as well as the hepatic expression of INF-γ, CD40 and
CD40 ligand were also lower in TACI-Tg as compared to wild-type
mice, indicating that interfering with B-cells affected also T-cell
responses. Furthermore, after 4 weeks on the MCD diet TACI-Tg mice
had milder hepatic injury and inflammation and a lower expression
of fibrogenic markers ( procollagen 1α, α-SMA, TGF-1ß). The prevention of collagen deposition was even more evident in the animals
receiving the MCD diet for 8 weeks.
Conclusions: Altogether, these data indicate that interfering with the
cytokines controlling B-lymphocyte activation effectively prevent
NASH progression suggesting already available drugs interacting with
BAFF/APRIL as a possible treatment of NASH.
SAT-350
Metabolic fingerprint of an immunodeficient NASH mouse model
and impact after stem cell therapy
S. Winkler1, S. Kalkhof2, S. Brückner1, M. Hempel1, S. Baumann3,
M. von Bergen3, B. Christ1. 1Applied Molecular Hepatology Lab,
University of Leipzig, Leipzig; 2University of Coburg of Applied Science
and Art, Coburg; 3Department of Molecular Systems Biology, Helmholtz
Centre for Environmental Research – UFZ, Leipzig, Germany
E-mail: sandra.pelz@medizin.uni-leipzig.de
Background and Aims: Non-alcoholic steatohepatitis is a severe
disease with a complex pathomechanism. Different animal models of
NASH featuring completely different pathomechanisms are currently
available. The aim of this work was to understand the molecular
pathomechanism underlying NASH induced in an immunodeficient
mouse by the methionine-choline deficient diet and to draw
conclusions on the potential molecular modes of action of mesenchymal stem cell (MSC) therapy to ameliorate NASH.
Methods: Immunodeficient male mice (12–14 weeks of age) were
challenged with a methionine-choline deficient (MCD) diet for 5
weeks followed by partial hepatectomy and intrasplenic MSC
transplantation (1×106 human bone marrow MSC, hepatocytic
differentiated for 16 days). MCD diet was continued for another
week. Proteomic and metabolomic analyses were performed by
GeLC-MS/MS.
Results: Mice challenged with the MCD-diet showed a downregulation of glycolysis, parts of the TCA cycle, peroxisomal and
mitochondrial fatty acid oxidation and the respiratory chain,
resulting in a steatohepatitis with an impaired energy metabolism
and weight loss. Also the metabolomics analysis showed a catabolic
metabolism. Microsomal fatty acid oxidation seemed to be enhanced
resulting in oxidative stress, proven by 4-HNE staining. Also the
apolipoproteins were altered. Further the major urinary proteins
(MUPs) increased significantly. After stem cell treatment MUPs
decreased again, the peroxisomal oxidation was significantly
improved and the apolipoprotein changes were reversed. Hmgcs2, a
regulatory enzyme of ketogensis, was downregulated by the MSC
treatment.
Conclusions: MCD diet induces a catabolic metabolic situation. MSC
improve the peroxisomal fatty acid oxidation leading to less
triglyceride storage in the livers of transplanted animals. Cell
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therapy with hepatocytic differentiated stem cells might support
metabolic rearrangement and thus leads to an improvement of the
disease.
SAT-351
Hepatotropic effects of granulocyte colony stimulating factor in
non-alcoholic fatty liver disease: beyond marrow cell
mobilization
S.B. Ahn1,2, D.W. Jun2, H.W. Oh2, W.K. Saeed2, Y.J. Chae2, J.S. Lee2,
Y.J. Chae2, J.Y. Jeong3, H.W. Oh2, H.T. Kang2, J.H. Sohn3, E.C. Jang4,
B.-K. Kang5. 1Department of Internal Medicine, Eulji University College
of Medicine; 2Department of Internal Medicine, Hanyang University,
College of Medicine, Seoul; 3Department of Internal Medicine, Hanyang
University, College of Medicine, Guri Hospital, Guri; 4Department of
Occupational and Enviroment Medicine, Soonchunhyang University
College of Medicine, Cheonan; 5Radiology, Hanyang University, Seoul,
Korea, South
E-mail: dr486@hanmail.net
Background and Aims: Protective effects of granulocyte colony
stimulating factor (G-CSF) in liver failure model via marrow cell
mobilization have been reported in some animal studies and few
clinical trials. However, exact mode of action and optimal protocol of
G-CSF has been still doubt. Here we investigated mode of action and
optimization of G-CSF as a treatment for non-alcoholic fatty liver
disease (NAFLD).
Methods: Not only various doses of conventional G-CSF (30 μg/kg
once weekly, once daily for 5 days, twice weekly), but also long acting
G-CSF (30 μg/kg once a month) were evaluated in two kinds of NAFLD
animal models to optimize the G-CSF protocol. Effects of G-CSF on cell
viability, lipid accumulation, and reactive oxidative stress were
evaluated in In Vitro NAFLD model.
Results: G-CSF receptor expression highest increased in NAFLD
model among various liver diseases compare to control (NAFLD: 14.7
times, alcohol hepatitis: 7.1 times, cirrhosis: 2.4 times, and ischemia
reperfusion: 6.8 times). G-CSF treatment reduced intrahepatic fat
accumulation, and inflammation in two kinds of NAFLD animal
models. Five day consecutive G-CSF treatment and once a month long
acting G-CSF increased marrow derived stem cell marker in
peripheral blood. But twice a week conventional G-CSF treatment
did not increased CD34+ cell in peripheral blood and liver neither.
Hepatotropic dose G-CSF (twice a week) significantly reduced
hepatocyte apoptosis via PI3K and Akt pathway activation without
marrow cell mobilization in NAFLD animal model.
Conclusions: Twice a week, hepatotropic dose, conventional G-CSF
improved inflammation and hepatocyte apoptosis via PI3K and Akt
pathway.
SAT-352
Role of group 2 innate lymphoid cells in the prevention of high-fat
diet-induced nonalcoholic steatohepatitis by caffeine
S. Hayashi1, X. Cai2, C. Fang3, S. Hao4, X. Wang3, S. Nishiguchi2,
H. Tsutsui5, J. Sheng3,6. 1Department of Microbiology; 2Departments of
Internal Medicine, Hyogo College of Medicine, Nishinomiya, Japan; 3Key
Laboratory of Pu-Erh Tea Science, The Ministry of Education, Yunnan
Agricultural University; 4Yunnan University, Kunming, China; 5Hyogo
College of Medicine, Nishinomiya, Japan; 6State Key Laboratory for
Conservation and Utilization of Bio-Resources in Yunnan, Kunming,
China
E-mail: zoup1130@hyo-med.ac.jp
Background and Aims: Caffeine intake is associated with a lower risk
for steatohepatitis in humans. However, the mechanisms underlying
its protective effects are not fully understood. We previously reported
the importance of hepatic IL-6/STAT3 signaling for the prevention of
NASH by caffeine. Emerging evidence has demonstrated that group 2
innate lymphoid cells (ILC2s) play a key role in the regulation of
metabolic homeostasis. In this study, we investigated the role of ILC2

in the prevention of high-fat diet-induced nonalcoholic steatohepatitis by caffeine.
Methods: C57BL/6J (B6) male mice, IL-33R-deficient and IL-13deficient male mice were fed a high-fat diet (HFD) for 12 weeks, and
caffeine was simultaneously administrated to their drinking water.
The body, liver, subcutaneous adipose tissue (SAT), and visceral
adipose tissue (VAT) weights were measured. Insulin resistance was
analyzed using intraperitoneal insulin tolerance and intraperitoneal
glucose tests. The expression of genes related to adipogenesis,
inflammation, and ILC2 activation in adipose tissue was investigated
by quantitative reverse transcription-polymerase chain reaction.
Results: Caffeine administration inhibited body weight gain, insulin
resistance, and hepatic steatosis in the HFD-fed mice. Caffeine
significantly decreased SAT weight gains, but not VAT weight gains
in the HFD-fed mice. Moreover, caffeine increased the mRNA
expression levels of IL-33 and IL-4 in the VAT of the normal chow
diet (ND)-fed mice. Furthermore, caffeine increased the mRNA
expression levels of IL-13, proenkephalin (Penk) and tyrosine
hydroxylase genes in the VAT of the HFD-fed mice. We found that
caffeine decreased the mRNA expression levels of TNF-a and MCP-1 in
the VAT, but not in the SAT, of the HFD-fed mice. Finally, both the HFDfed IL-33R-deficient mice and HFD-fed IL-13-deficient mice lost
caffeine-induced insulin sensitivity. These results suggest that the
activation of ILC2 induced by caffeine may play a major role in
ameliorating insulin resistance and nonalcoholic fatty liver disease.
Conclusions: Activation of ILC2 in VAT might underlie the caffeine
alleviation of hepatosteatosis and systemic insulin resistance.
SAT-353
Genetic polymorphism of PTPRD (rs35929428) and risk of nonalcoholic fatty liver disease in Japanese
S. Nakajima1, H. Tanaka2, K. Sawada1, T. Hasebe1, H. Hayashi3, M. Abe3,
C. Hasebe3, M. Fujiya1, T. Okumura1. 1Division of Gastroenterology and
Hematology/Oncology, Department of Medicine; 2Department of Legal
Medicine, Asahikawa Medical University; 3Department of
Gastroenterology, Asahikawa Red Cross Hospital, Asahikawa, Japan
E-mail: naka-g@asahikawa-med.ac.jp
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common chronic liver disease. The multiple parallel hits
hypothesis has been proposed to explain the pathogenesis of nonalcoholic steatohepatitis (NASH). In addition, some single nucleotide
polymorphisms (SNPs) were reported to be associated with the
development of NASH. In particular, PNPLA3 rs738409 is important in
its development. However, the roles of other SNPs remain unclear.
The present genome-wide association study investigated variants of
more than 1000 genes to identify variants associated with susceptibility to NASH/NAFLD in a Japanese population.
Methods: This study was approved by Asahikawa Medical University
Research Ethics Committee. Thirty-six NASH/NAFLD patients and 27
healthy volunteers (HVs) were enrolled in this study, from whose
monocytes the DNA samples were isolated. A high-throughput
sequencer was used to detect gene variations in each sample.
Candidate gene was validated using TaqMan SNP genotyping assay in
53 NASH/NAFLD patients and 41 HVs. To investigate the function of a
candidate gene, western blot analysis, enzyme linked immunosorbent assay (ELISA) and immunohistochemistry were performed.
Results: EXO1 rs1047840, PTPRD rs35929428, IFNAR2 rs2229207,
CPOX rs1131857, IL23R rs1884444, IL10RA rs2228055 and FAM3B
rs111988437 were identified as candidate genetic variants, and only
PTPRD rs35929428 was extracted as an SNP, which was expected to
cause protein dysfunction. PTPRD rs35929428 GAwas associated with
Fib-4 index and hepatic fat droplets. We evaluated the function of
PTPRD R995C, which was encoded by PTPRD rs35929428 GA.
Western blot analysis and ELISA demonstrated that stimulation by
IL-6 accelerated the phosphorylation of signal transducer and
activator of transcription 3 (STAT3) in Huh 7 cells transfected with
wild-type PTPRD, whereas this acceleration in the phosphorylation of
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STAT3 was attenuated in Huh 7 cells transfected with PTPRD R995C.
Next, we evaluated the phosphorylation of STAT3 in the liver tissues
of NASH patients via immunohistochemistry, which revealed that the
phosphorylation of STAT3 was strongly positive in the nuclei of
hepatocytes in patients with PTPRD rs35929428 GG compared with
those in patients with PTPRD rs35929428 GA.
Conclusions: PTPRD rs35929428 is a novel SNP for Japanese NASH/
NAFLD patients and is associated with hepatic fibrosis and steatosis
by attenuating the phosphorylation of STAT3.
SAT-354
Therapeutic effect of cerium oxide nanoparticles (CeO2NPs) in
rats with diet-induced non-alcoholic steatohepatitis
S. Carvajal1,2,3, D. Oró1,2,3, G. Fernández-Varo1,2,3,4, T. Yudina5,
M. Perramón1,2,3, L. Oller1,2,3, G. Casals1,2,3, B.G. de la Presa1,2,3,
V. Puntes5,6,7, W. Jiménez1,2,3,4. 1Biochemistry and Molecular Genetic
Service, Hospital Clínic de Barcelona; 2Centro de Investigación Biomédica
en Red de Enfermedades Hepáticas y Digestivas (CIBERehd); 3Institut
̀ iques August Pí i Sunyer (IDIBAPS); 4Department
d’Investigacions Biomed
of Biomedicine, University of Barcelona, Barcelona; 5Institut Català de
̀ cia i Nanotecnologia (ICN2), Bellaterra; 6Vall d’Hebron
Nanocien
Institute of Research (VHIR); 7Institut Català de Recerca i Estudis
Avançats (ICREA), Barcelona, Spain
E-mail: scarvajal@clinic.ub.es
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
characterized by accumulation of triglycerides in the liver and it
can evolve to non-alcoholic steatohepatitis (NASH), cirrhosis and
eventually hepatocellular carcinoma. Oxidative stress and inflammation are key events in NAFLD progression to NASH. Cerium Oxide
Nanoparticles (CeO2NPs) have been proved to behave as free radical
scavenger and anti-inflammatory agents. We demonstrated that
CeO2NPs reduce steatosis, portal hypertension and inflammation in
rats with liver fibrosis (D. Oró et al., J Hepatol.). The aim of this
study was to assess whether CeO2NPs display hepatoprotective
effects against steatosis, oxidative stress and inflammation in
experimental NASH.
Methods: Wistar rats were subjected to a methionine and choline
deficient diet (MCDD) for 6 weeks, receiving 0,1 mg/kg of CeO2NP
(n = 8) or vehicle (n = 7) twice a week during the 3rd and 4th week of
MCDD intake. Animals were sacrificed and liver and serum samples
were collected to assess biochemical parameters of liver function and
hepatic fat content, respectively. Macrophage infiltration in liver
tissue was also determined by CD68 immunohistochemistry.
Moreover, liver expression of 84 genes involved in oxidative stress
response and fatty liver metabolism was assessed by PCR array.
Results: Histological analysis showed a massive increase in the lipid
accumulation and inflammatory infiltration in the liver of MCDD rats.
In addition, a significant increase in transaminases and a decrease in
cholesterol and triglycerides levels were detected in serum. These
results, characteristics of the MCDD experimental model, suggest
NASH development in these animals. Treatment with CeO2NPs in
MCDD rats significantly reduced steatosis compared to vehicle,
considering both lipid content (48.91 ± 3.61 vs 42.67 ± 5.75, % p <
0.001) and fat size (0.022 ± 0.002 vs 0.020 ± 0.003 a.u., p < 0.001). The
expression of genes involved in oxidative stress response and fatty
liver metabolism were altered in the liver of MCDD rats, however
CeO2NPs treatment significantly reduced the effect produced by
MCDD in Catalase, Hba1, PPARγ, and IL1β expression compared to
vehicle.
Conclusions: CeO2NPs administration in rats with NASH by MCDD
attenuates hepatic steatosis, reduces the intensity of the inflammatory response and partially reverts the expression of gens involved in
lipid metabolism and oxidative stress response. These results suggest
that CeO2NPs have therapeutic value in rats with MCDD-induced
steatosis.
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SAT-355
Annexin A1 supplementation prevents the progression to fibrosis
of nonalcoholic steatoepatitis (NASH)
S. Bruzzì1, S. Sutti1, A. Toscani1, C. Bozzola1, C. Reutelingsperger2,
D. Kusters3, S. Mcarthur4, M. Perretti4, E. Albano1. 1Dept. Health
Sciences, University of Eastern Piedmont (UPO), Novara, Italy; 2Dept. of
Biochemistry, Cardiovascular Research Institute, Maastricht University,
Maastricht, The Netherlands; 3Dept. of Pathology, University of
Michigan, Ann Harbor, United States; 4William Harvey Research
Institute, Queen Mary University of London, London, United Kingdom
E-mail: salvatore.sutti@med.uniupo.it
Background and Aims: Annexin A1 (AnxA1), also known as
lipocortin 1, is an important effector in the resolution of inflammation. Recent studies have shown that AnxA1 production by liver
macrophages characterizes inflammatory responses associated with
both experimental and human NASH, while AnxA1 deficiency
worsens steatohepatitis and hepatic fibrosis in rodents. From these
observations, we have investigated whether mice treatment with
AnxA1 could interfere with the progression of experimental NASH
in mice.
Methods: NASH was induced in C57BL/6 mice by feeding a
methionine-choline deficient (MCD) diet for 4 weeks and the
animals were treated with either human recombinant AnxA1 (1 µg,
daily IP) or saline for further 4 weeks while continuing on the
same diet.
Results: Four weeks of treatment with AnxA1 did not appreciably
modify steatosis in mice receiving the MCD diet. However, the
pharmacological delivery of AnxA1 lowered transaminase release
and improved parenchymal injury and lobular inflammation as
assessed by histology. Flow cytometry analysis of liver mononuclear
cells showed that AnxA1 treatment reduced infiltrating macrophages
without affecting lymphocyte prevalence. Furthermore, F4–80+/
CD11bhigh/Ly6Chigh inflammatory macrophages were decreased by
50% in the livers of AnxA1-treated mice. Consistently, the hepatic
expression of macrophages pro-inflammatory M1 markers TNF-α,
CCL2, IL-12 and galectin-3 were significantly lower in MCD-fed mice
receiving AnxA1 as compared to those receiving saline only. Along
with the improvement of lobular inflammation, AnxA1 supplementation appreciably attenuated by NASH evolution to fibrosis, as
evaluated by collagen Sirius Red staining, the prevalence of α-smooth
muscle actin- (α-SMA) positive activated stellated cells and the
hepatic expression of α1-procollagen and TGF-ß1.
Conclusions: Collectively, these results indicate that, by reducing
liver macrophage activation, AnxA1 supplementation effectively
ameliorates hepatic inflammation and fibrosis in NASH identifying
a potential new approach in controlling NASH progression.
SAT-356
Apoptosis signal-regulating kinase 1 (ASK1) inhibition reduces
liver fibrosis and apoptosis in a NLRP3 mutant model of NASH
S. Schuster1,2, M.D. McGeough1, C.D. Johnson1, A. Zagorska3,
G. Budas3, H.M. Hoffman1, A.E. Feldstein1. 1Department of Pediatrics,
University of California San Diego, La Jolla, United States; 2University
Hospital for Children and Adolescents, Leipzig University, Leipzig,
Germany; 3Gilead Sciences, Foster City, United States
E-mail: suschuster@ucsd.edu
Background and Aims: Activation of the NLRP3 inflammasome has
been identified as a contributor to hepatocyte damage, immune cell
activation and liver fibrosis in NASH. Gain-of-function inducible
Nlrp3 knock-in mice (NLRP3 KI) develop spontaneous hepatic
inflammation and fibrosis. Apoptosis signal-regulating kinase 1
(ASK1) is a key mediator of inflammation, apoptosis and fibrogenesis
in the liver. A small molecule inhibitor of ASK1 (selonsertib) is
currently in clinical development for treatment of NASH. In this
study we investigated the effect of ASK1 inhibition in the NLRP3 KI
model of NASH.
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Methods: Tamoxifen-inducible global NLRP3 KI (Nlrp3A350V/+CreT)
and wild type (WT) mice (8–12 weeks of age) were administered
control chow diet or diet containing the ASK1 inhibitor GS-444217
(0.2% in chow) starting 2 days before tamoxifen injection and
continued for 6 weeks. Liver inflammation was evaluated histologically and by gene expression analyses using RT-PCR. Liver fibrosis was
assessed by hydroxyproline levels and gene expression analyses
using RT-PCR for markers of fibrosis and hepatic stellate cell
activation. The pharmacodynamic activity of ASK1 inhibition was
evaluated by measuring liver levels of phosphorylated p38 by
western blot. Additional endpoints included evaluation of liver
levels of cleaved caspase 3 by western blot and serum ALT levels.
Results: Untreated NLRP3 KI mice developed liver inflammation and
fibrosis as demonstrated by neutrophil cell infiltration, increased
hepatic expression of pro-inflammatory genes TNF-alpha and Ly6c,
increased hepatic hydroxyproline levels, and increased hepatic
expression of pro-fibrotic genes pro-col1-alpha, alpha-SMA and
TIMP1. Treatment with an ASK1 inhibitor reduced liver fibrosis as
demonstrated by a 33.5% reduction in hydroxyproline levels ( p <
0.01) and reduced RNA levels of pro-col1-alpha (8.2 vs. 2.9-fold, p <
0.01), alpha-SMA (4.5 vs. 2.1-fold, p < 0.01) and TIMP1 (48.8 vs. 27.8fold, p < 0.01). ASK1 inhibition also significantly reduced p38
phosphorylation and caspase 3 cleavage in the liver and reduced
serum ALT levels (144.0 vs. 78.8 U/L, p < 0.05).
Conclusions: In mice with constitutive activation of the NLRP3
inflammasome, ASK1 inhibition reduced liver fibrosis and apoptosis
and reduced serum ALT levels. These data provide insight into the
hepatoprotective mechanisms of ASK1 inhibition and support the
development of selonsertib for the treatment of NASH.
SAT-357
Inhibition of IL6 trans-signaling leads to gut microbiotadependant mature-onset obesity and metabolic syndrome
T. Lanton1, O. Levkovitch1, S. Perless2, Y. Tam3, J. Rachmilewitz1,
R. Abramovitch4, S. Rose-John5, E. Galun1, J.H. Axelrod1. 1The Goldyne
Savad Institute of Gene Therapy, Hadassah Hebrew University Hospital;
2
Raziel Therapeutics Ltd.; 3School of Pharmacy, Faculty of Medicine,
Hebrew University; 4Magnetic Resonance Imaging/Magnetic Resonance
Spectroscopy Laboratory, Hadassah Hebrew University Hospital,
Jerusalem, Israel; 5Institut für Biochemie, Christian-AlbrechtsUniversität zu Kiel, Kiel, Germany
E-mail: tali.lanton@mail.huji.ac.il
Background and Aims: Altered metabolic states such as exercise and
HFD-induced obesity are associated with persistent increased IL6
production; however the causal role of IL6 and IL6 trans-signaling in
particular in the spontaneous development of age-related obesity
and fatty liver disease remains controversial. IL6 trans-signaling relies
upon the release of the soluble IL6R (sIL6R), which binds IL6 to form
an agonistic IL6/sIL6R complex. Here we examine the hypothesis that
IL6 trans-signaling plays a crucial role in the control of weight gain
and glucose homeostasis.
Methods: Wild type mice and transgenic (C57BL/6) littermates
expressing high levels of the IL6/sIL6R antagonist, sgp130Fc, were
compared at ages ranging from 2 to 14 months for food intake, weight
gain, metabolic disease, and hepatosteatosis.
Results: After the age of 5 months, there was a dramatic rise in body
weight in sgp130Fc animals compared to littermate controls which
was preceded by hyperphagia and which correlated with reduced
energy expenditure. Sgp130Fc mice also displayed increased fat
storage in the liver while reducing free fatty acid levels in the blood
but but without notable alteration in the expression of hepatic
triglyceride synthesis genes. Inhibition of trans-signaling also lead to
impaired glucose tolerance due to peripheral insulin resistance in
aged (12 months) mice, but without altered hepatic gluconeogenesis
or defects in pancreatic insulin nor glucagon secretion. Notably,
obesity and hepatosteatosis in the sgp130Fc mice was accompanied
by significant changes in the intestinal microbiota, even though an

increased inflammatory signature in the liver was not evident (TNF,
IL-6, IL-10, and TLR4). Nonetheless, prolonged antibiotic treatment in
the sgp130Fc mice halted weight-gain and induced euglycemia.
Conclusions: These findings indicate that IL-6 trans-signaling
protects mice from mature-onset obesity, hyperglycemia, and
hepatosteatosis in a mechanism involving alterations of the gut
microbiota.
SAT-358
Adipose type I interferon signalling protects against metabolic
dysfunction
T. Adolph1, V. Wieser1, C. Grander1, F. Grabherr1, B. Enrich1, P. Moser2,
A. Moschen1, S. Kaser1, H. Tilg1. 1Department of Internal Medicine I;
2
Medical university Innsbruck, Innsbruck, Austria
E-mail: timon.adolph@gmx.de
Background and Aims: Chronic inflammation emerges as a potent
driver of metabolic dysregulation in obesity and associated nonalcoholic fatty liver disease (NAFLD). Type I interferon signaling
initiated by innate and adaptive immunity modulates inflammatory
responses. However, the impact of type I interferon signaling on
metabolic dysregulation and NAFLD is unknown.
Methods: We generated tissue-specific knockout mice that allowed
deletion of interferon (alpha and beta) receptor 1 (Ifnar1) in
hepatocytes (Ifnar1 Δhep), adipocytes (Ifnar1 Δat), intestinal-epithelial
cells (Ifnar1 ΔIEC) or myelocytes (Ifnar1 Δmyel ). We exposed these mice
to a high-fat diet or a methionine-choline deficient (MCD) diet and
assessed metabolic dysregulation and hepatic disease. Additionally,
we investigated the impact of weight loss induced by laparoscopic
adjustable gastric banding (LAGB) in obese patients on the expression
of type I interferon regulated genes.
Results: Type I interferon responses are elicited by long chain fatty
acids in murine hepatocytes and macrophages. Similarly, a high-fat
diet induced type I interferon-regulated gene expression in the liver
of wild-type mice. Hepatocyte-specific deletion of Ifnar1 worsened
steatosis and inflammation induced by a MCD diet. In contrast,
adipose-tissue-specific deletion of Ifnar1 worsened metabolic dysregulation induced by a high-fat diet. Abrogated Type I interferon
signalling in myeloid or intestinal-epithelial cells did not modulate
susceptibility to metabolic or hepatic disease. LAGB-induced metabolic control in obese patients was associated with increased
expression of interferon-regulated genes in subcutaneous adipose
tissue and liver.
Conclusions: Our study implicates type I interferon signalling in
metabolic dysregulation and NAFLD. Further studies are warranted
that investigate the mode of action of type I interferon signalling in
metabolic diseases.
SAT-359
CD103+ DCs are a key population in the progression of nonalcoholic steatohepatitis: could DCs represent a novel therapeutic
application in NASH?
E.-C. Heier1, A. Meier1, T. Tschernig2, F. Lammert1, V. Lukacs-Kornek1.
1
Internal Medicine II; 2Insitute of Anatomy and Cell Biology, University of
Saarland, Homburg, Germany
E-mail: lukacsver@aol.com
Background and Aims: Non-alcoholic fatty liver (NAFL) is the hepatic
consequence of metabolic syndrome and can progress to nonalcoholic steatohepatitis (NASH). Dendritic cells (DCs) represent a
heterogeneous cell population among which CD103+ DCs play a
significant role in immunity and tolerance. We aimed to analyze their
role in disease progression and their potential therapeutic application in NASH.
Methods: Wild type (WT) and animals lacking CD103+ DCs (KO) were
subjected to methionine choline deficient (MCD) and high sucrose
(HSD) diet. Steatosis progression towards steatohepatitis was
analyzed using multicolor FACS analyses, cytokine and qPCR array.
In order to investigate the therapeutic effect of DCs, bone marrow
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derived CD103+ DCs were adoptively transferred to animals where
steatohepatitis was initiated with 2 weeks MCD treatment and the
disease progression and metabolic parameters were analyzed.
Results: Metabolic challenge of KO animals resulted in the
progression of steatosis towards steatohepatitis manifesting in
increased influx of inflammatory cells into the liver ((HSD: WT
59.4 ± 27.2; KO 140.6 ± 36.5, p < 0.0001) (MCD: WT 117.8 ± 19.9.2; KO
142.6 ± 25.9, p < 0.0001) and elevated inflammatory cytokine production of myeloid cells upon innate stimuli (CD11c+ cells: TNF
production; WT HSD: 5.5 ± 0.6; KO HSD: 10.54 ± 0.6, p < 0.0001;
CXCL1 production; WT HSD: 2.6 ± 0.6; KO HSD: 5.2 ± 0.9, p < 0.005)
and F4/80+ cells TNF production; WT HSD: 3.5 ± 0.6; KO HSD:
11.6 ± 3.4, p < 0.0001); CXCL1 production; WT HSD: 2.5 ± 0.7; KO
HSD: 9.0 ± 1.9, p < 0.0001).). However, the lack of CD103+DCs did not
affect cellular apoptosis and fibrosis progression but altered genes
involved in lipid metabolism such as Cpt1a. Importantly, the
adoptive transfer of CD103+ DCs could attenuate cellular damage
(ALT: MCD 277 ± 97; MCD + DC 100.3 ± 40.2 p < 0.05) and inflammation (frequency of inflammatory monocytes: MCD 8.44 ± 3.0;
MCD + DC 3.3 ± 0.3) in induced murine steatohepatitis.
Conclusions: Here, we have identified CD103+ DCs as protective DC
subtype that influences the pro-anti-inflammatory balance and
protects the liver from metabolic damage. As guardians of liver
integrity, they may provide cell-based treatment as novel therapeutic
intervention in NASH.
Studies were supported by the Alexander von Humboldt Foundation –
Sofja Kovalevskaja Award 2012 to VLK.
SAT-360
Altered methylation of FADS2 in NASH is partly explained by
FADS2 genotypes
P. Walle1, V. Männistö2, V. de Mello1, A. Perfilyev3, C. Ling3,
J. Pihlajamäki1. 1Department of Clinical Nutrition, Institute of Public
Health and Clinical Nutrition; 2Departments of Medicine, Kuopio
University Hospital, University of Eastern Finland, Kuopio, Finland;
3
Epigenetics and Diabetes Unit, Department of Clinical Sciences, Lund
University Diabetes Center, Malmö, Sweden
E-mail: paulaw@student.uef.fi
Background and Aims: Non-alcoholic steatohepatitis is associated
with increased mRNA expression of FADS2 gene and activity of delta6 desaturase (D6D), encoded by FADS2. DNA methylation of FADS1 in
the same locus has previously been linked with FADS1 gene variant
rs174537 and delta-5-desaturase (D5D) activity in human liver. In this
study we aimed to discover factors associating with DNA methylation
of FADS2 and FADS1 genes.
Methods: DNA methylation was analysed in liver from 95 obese
participants of the Kuopio Obesity Surgery Study (34 men and 61
women, age 49.5 ± 7.7 years, BMI 43.0 ± 5.7 kg/m2) using the Infinium
HumanMethylation450 BeadChip (Illumina). This was correlated
with liver histology, hepatic mRNA expression and with FADS1/2
genotypes. D5D and D6D activities were estimated by fatty acid ratios
in liver and in serum.
Results: Methylation levels of cg06781209 and cg07999042 were
inversely correlated with hepatic FADS2 mRNA expression (both p <
0.05) and estimated D6D activity based on both liver and serum fatty
acids (all p < 0.05). Both levels also correlated negatively with the
grade of steatosis in liver ( p < 0.05). Interestingly, FADS2 variant
rs174616 was associated with the methylation of cg07999042 (r =
−0.246, p = 0.013) but not of cg06781209 (r = −0.12, p = 0.914).
Conclusions: Since altered DNA methylation of FADS2 gene in NASH
is linked with FADS2 variant rs174616 in some, but not all, CpG sites,
changes in DNA methylation may partially explain the contribution of
FADS genotypes to the pathogenesis of non-alcoholic fatty liver
disease.
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SAT-361
Receptor-interacting protein kinase 3 acts differently according to
non-alcoholic fatty liver disease model
W.K. Saeed1, D.W. Jun1, S.B. Ahn2, J.S. Lee1, Y.J. Chae1, H.W. Oh1,
J.Y. Jeong3, H.T. Kang1, J.H. Sohn3, E.C. Jang4. 1Department of Internal
Medicine, Hanyang University, College of Medicine; 2Department of
Internal Medicine, Eulji University College of Medicine, Seoul;
3
Department of Internal Medicine, Hanyang University, College of
Medicine, Guri Hospital, Guri; 4Department of Occupational and
Enviroment Medicine, Soonchunhyang University College of Medicine,
Cheonan, Korea, South
E-mail: dr486@hanmail.net
Background and Aims: The role of necroptosis in non-alcoholic
fatty liver disease is still debatable. Effects of receptor-interacting
protein kinase 3 (RIP3), which is key molecule of necroptosis,
inhibition were different in two previous studies. RIP3 inhibition
had protective effects in methionine & choline deficient (MCD) diet
induced NAFLD; nevertheless, detrimental effects in high fat (HF)
diet induced NAFLD. We, therefore, compared the underlying
mechanisms and effects of RIP3 inhibition in both NAFLD models
concurrently.
Methods: C57BL/6 (WT) and RIP3(−/−) mice (8–9 weeks old) were
randomly divided into following groups (n = 6–8): normal chow (NC),
HF (60% kcal) and MCD diet for 12 weeks. H&E stained section were
evaluated for NAS Score. Serum AST, ALT and TG were assessed. The
gene expression for de novo triglyceride synthesis and inflammatory
markers were assessed using qRT-PCR.
Results: In HF induced NAFLD model, RIP3(−/−)-HF group showed
significantly increased body weight, liver weight and liver/body
weight ratio as compared to WT-HF group. The overall NAS score was
insignificant between RIP3(−/−) and WT groups fed on HF diet;
however, RIP3(−/−)-HF had significantly increased fatty change and
decreased lobular inflammation as compare to WT-HF group. Liver
triglyceride was also significantly increased in RIP3(−/−)-HF group.
Moreover, ApoB, MTTP, CD36, and DGAT expressions decreased in
RIP3(−/−)-HF group as compared to WT-HF group. In HF diet induced
NAFLD model TNF-α, IL-1β, and IL-6 expressions were decreased in
RIP3(−/−)-HF.
In MCD diet induced NAFLD model, overall NAS score was also
insignificant between RIP3(−/−) and WT groups; MCP-1, TNF-α, IL-1β,
and IL-6 expressions were increased in RIP3(−/−)-MCD group as
compared to WT-MCD group. In RIP3(−/−)-MCD group, ApoB, MTTP,
and CD36 expressions increased while DGAT decreased as compared
to WT-MCD group. However, Sirius red staining showed marginally
decreased fibrosis in RIP3(−/−)-MCD as compared to WT-MCD group.
Conclusions: RIP3 inhibition promoted steatosis, but decreased
intrahepatic inflammation in HF diet induced NAFLD. However,
RIP3 inhibition increased hepatic inflammation, but decreased
hepatic fibrosis in MCD diet induced NAFLD model.
SAT-362
Glucagon-like peptide-1 receptor agonists ameliorate
inflammation and fibrosis in an optimized rodent NASH model via
inhibition of inflammatory macrophage activation
X. Wang1, S.-Y. Weng1, T. Chen1, O. Molokanova1, J. Schattenberg2,3,
T. Klein4, D. Schuppan1,3. 1Institute of Translational Immunology and
Research Center for Immunotherapy, University Medical Center; 2Dept of
Medicine I, University Medical Center, Mainz; 3The EPOS (European
Project on Steatohepatitis) Consortium, Mainz; 4Boehringer Ingelheim
Pharma, Biberach an der Riss, Germany
E-mail: wang@uni-mainz.de
Background and Aims: Glucagon-like peptide-1 (GLP-1) improves
insulin sensitivity via enhanced glucose-dependent insulin secretion,
inhibition of glucagon release, and delayed gastric emptying
following its release into the circulation from the gut. We aimed to
explore the utility of a long-acting GLP-1 receptor agonist (Bydureon,
BY) on liver inflammation and fibrosis in the choline deficient,
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l-amino acid defined (CDAA) diet model of NASH, focusing on
immune cells and especially macrophages, considered a cell
population with high relevance in the pathogenesis of NASH.
Methods: Male C57BL/6 mice were fed the CDAA die for 12 weeks,
with BY treatment from week 7–12. Inflammation, fibrosis, and
macrophage polarization and function were assessed.
Results: BY significantly decreased body and liver weight, ALT, AST,
fasting glucose, liver collagen accumulation, fibrosis (Col1α1, α-SMA,
TIMP-1, TGFβ1 and several MMPs) and inflammation related
transcripts levels (TNFα, CD68, IL-1β, IL-6, CCL3). Flow cytometry
analysis of liver mononuclear cells showed a reduction of both
Kupffer cells and monocyte derived macrophages in BY treated CDAA
diet fed animals. Natural killer T cells, helper T cells, and cytotoxic T
cells were also significantly reduced with BY treatment. BY most
markedly reduced hepatic resident pro-inflammatory (M1 polarized)
CD11c+F4/80+ and Ly6G−CD11bhi+F4/80lo+ Ly6Chi+ freshly recruited
M1 like macrophages.
Conclusions: Our data suggest that direct GLP-1 receptor agonists
have a prominent effect on hepatic macrophage polarization that
results in amelioration of experimental NASH. This needs to be
separated from their activities related to decreased appetite,
improved glucose utilization and insulin sensitivity. Therefore,
further clinical evaluation of the utility of GLP-1R agonists for the
treatment of patients with NASH and liver fibrosis is warranted.
SAT-363
Activation of FXR by steroidal or non-steroidal agonists causes an
increase in LDL-cholesterol in mice with humanized chimeric
liver
X. Liu1, J. Liu2, B. Dong2, J. Roth1, M. Young1. 1Intercept Pharmaceuticals,
Inc., San Diego; 2VA Palo Alto Health Care System, Palo Alto, United States
E-mail: blueliu33@gmail.com
Background and Aims: The farnesoid X receptor (FXR) agonist and
bile acid analog, obeticholic acid (OCA) increases LDL-C and reduces
HDL-C in patients with non-alcoholic steatohepatitis. Rodent models
do not recapitulate the clinical action of FXR on plasma LDL-C. To gain
insights into the role of FXR in human lipoprotein metabolism, we
activated FXR by OCA or the nonsteroidal FXR agonist, INT-2228, and
studied their effects on lipids in mice with a humanized liver (>90%
human hepatocytes; PXB mice, PhoenixBio).
Methods: PXB mice were administered for 14 days, vehicle (0.5%
CMC, PO, QD), 10 mg/kg of OCA, or 0.3 and 1 mg/kg of INT-2228. SCID
mice (PXB background) were used as non-chimeric controls. Serum
lipoprotein fractions were analyzed by HPLC. Hepatic lipid content
and expression of key genes in cholesterol metabolism were
examined.
Results: At baseline, PXB mice displayed a human-like LDL/HDL ratio
of 2.4 (vs. 0.1 in SCID controls). On Day 15, OCA significantly increased
serum LDL-C (+59%) and hepatocellular cholesterol (+14%).
Corresponding to the change in cellular cholesterol, OCA significantly
reduced hepatic expression of SREBP2 and LDLr protein. These effects
of OCA were all reversed in combination with ATV (10 mg/kg).
Moreover, OCA-mediated hepatic gene expression changes in the
cholesterol pathway were specific to human not remnant murine
genes in PXB mice. Furthermore, no change in LDL-C, hepatic SREBP2
or LDLr expression was observed in non-chimeric controls by OCA. In
contrast to previous reports using nonsteroid FXR agonists, INT-2228
caused greater increase in LDL-cholesterol (+134%) than OCA.
Conclusions: In conclusion, PXB mice with humanized livers
faithfully simulate FXR-mediated cholesterol metabolism in
humans, which is fundamentally different from standard rodent
models. This mechanism of lipid changes is consistent with FXRmediated diversion of cholesterol away from bile acid synthesis
leading to elevated hepatocellular cholesterol. These results indicate
that FXR plays a fundamental role in human lipoprotein metabolism
and that the changes in cholesterol metabolism and LDL-C occur
independent of agonist class.

SAT-364
High carbohydrate diet induces acute liver injury, enhanced de
novo lipogenesis, inflammation and fibrosis but reversible by M2
macrophage polarization
Y.O. Kim1, K.-S. Park1, C. Hessel2, S.-Y. Weng1, Y. Popov3, G. Gasteiger2,
D. Schuppan1,3. 1Institute of Translational Immunology, Research Center
for Immune Therapy (FZI) and the EPOS Consortium; 2Institute of
Medicinal Microbiology and Hygiene, University Medical Center of the
Johannes Gutenberg University Mainz, Mainz, Germany; 3Division of
Gastroenterology, Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, United States
E-mail: kimy@uni-mainz.de
Background and Aims: Macro- and micro-nutrients affect the
development of NAFLD/NASH, but the role of the relative contribution of defined dietary carbohydrates vs fats is understudied. We
therefore assessed the effect of different dietary fat:carbohydrate
ratios on a murine NAFLD/NASH development.
Methods: Female 6 wk old C57BL/6 mice (n = 10/group) were fed
Western transfat diets with different fat:carbohydrate ratios (10:68,
30:50, 59:26, kJ%; hydrogenated coconut oil, calories adjusted with
corn-starch, plus 2% (w/w) cholesterol and additional fructosesucrose 12.6%: 55:45 in drinking water) for 8 and 12 weeks. An
isocaloric diet (65 kJ% carbohydrates (CH); 13 kJ% fat from soybean
oil) was used as control. At sacrifice, IR, serum surrogates, steatosis,
inflammation, fibrosis and transcripts related to lipogenesis, inflammation and fibrogenesis were analyzed. The populations of myeloid
cells were quantified by FACS analysis.
Results: Significant increases of body and liver weight were found
only in the 59 kJ% fat group at 12 weeks. HOMA-IR was increased in
proportion to dietary fat content. Total liver collagen and fibrosis
related COL1A1, ACTA2, TGFB1 and TIMP1 transcripts were significantly upregulated in the high CH (10:68 kJ%) group at 8 weeks as
well as the high fat group at 12 weeks. While AST, ALP, ALT and LDH
were modestly increased in the high fat diet group at 12 weeks, all
parameters were significantly elevated in the high CH group at 8
weeks. At 8 weeks, steatosis in the high CH group was accompanied
by upregulated expression of lipogenic (PGC1A, SREBP1C, ACC1 and
FAS) and inflammation (MCP1, IL6 and TNFA) markers. Interestingly,
the population of CD206+CD11b+ M2 polarized and Ly6ClowF4/
80-CD11b+ macrophages was significantly lowered with high CH
feeding at 8 weeks but at 12 weeks approximated that of the controls.
Of note, markers of M2 macrophage polarization (IL4, ARG1, MRC1,
IL13RA1 and IL13RA2) were equally upregulated in the high CH group
at 8 weeks but also normalized at 12 weeks.
Conclusions: A high carbohydrate diet with a low fat content as well
as a high fat diet favour hepatic steatosis and profibrotic inflammation which may promote the development of fibrotic NASH.
Importantly, with a high carbohydrate but not with a high fat diet
metabolic adaptation appears to occur after 8 weeks, with attenuation of inflammation and fibrogenesis, possibly induced by a
prominent M2 macrophage polarization.
SAT-365
Exosome derived from palmitic acid-treated hepatocytes activates
hepatic stellate cells
Y.-S. Lee1, E. Ko1, Y.J.Y. Yoo1, J. Je1, S.J. Suh1, Y.K. Jung1, J.H. Kim1, Y.S. Seo1,
H.J. Yim1, J.E. Yeon1, K.S. Byun1. 1Gastroenterology and Hepatology,
KUMC, Seoul, Korea, South
E-mail: lys810@korea.ac.kr
Background and Aims: Although nonalcoholic fatty liver disease
(NAFLD) is becoming dominant cause of chronic liver disease, the
exact mechanism of progression from simple steatosis to nonalcoholic steatohepatitis (NASH) have yet to be elucidated. We
aimed to investigate the role of exosome from lipid laden hepatocyte
in the context of NAFLD progression in vitro.
Methods: We isolated exosome from human hepatoma cell lines
(Huh7 or HepG2) treated with palmitic acid (PA). Concentration of
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exosome was determined with exosome quantitation assay kit. LX-2
cells, human hepatic stellate cell (HSC) line, were treated with
isolated exosome from PA treated cells. Fibrosis marker including
transforming growth factor beta1 (TGF-b1), alpha-smooth muscle
actin (a-SMA) and collagen type 1 alpha 1 (Col1a1) expression were
measured.
Results: Compare with controls, PA-treated hepatocytes significantly
increased CD36 and exosome production. (8.6 vs. 5.5 × 10^7/μL, p <
0.01). Microarray showed distinct expression level of microRNA
between exosome from control hepatocytes and exosome from PAtreated hepatocytes (Figure). When LX-2 cells were cultured with
exosome from hepatocytes, TGF-β1, α-SMA, and Col1a1 expression in
LX-2 cells were significantly increased compared to control.
Moreover, exosome from PA-treated hepatocytes more increased
the expression levels of fibrosis markers. High concentration of
exosome (100 μg/mL) more increased the expression levels of fibrosis
markers compared to low concentration of exosome (50 μg/mL).

Spectrometry to assess the proteomic profile associated with
hepatic fibrosis in NAFLD.
Methods: Sera from 66 biopsy-proven NAFLD patients [64% NASH,
36% non-NASH NAFLD, and 61% with stage ≥2 fibrosis] was used for
Proteomic analysis. Nanotrap particles were used to concentrate
clinically relevant biomarkers existing in serum. Briefly, all specific
150 target analytes were captured by nanoparticles to amplify the
concentration of low abundance biomarkers. Affinity biomarkers
were then released from the particles by elution and centrifugation.
Mass spectrometry was then used for protein sequencing/identification. Liver biopsies of the same NAFLD patients (H&E and Trichrome
Stains) were read by a single hepatopathologist. An Image Analysis
algorithm was used to quantify the percentage of collagen deposition
(% collagen) using Computer Assisted Morphometry (CAM). Using
multiple logistic regression (bi-directional stepwise selection),
peptides that were independently ( p ≤ 0.05) associated with significant fibrosis (stage >2) and % collagen by CAM were assessed.
Results: Our analysis showed that Anticoagulant plasma protein
vitamin K-dependent protein S preproprotein ( protein S) ( p =
0.0001) and Immunoglobulin Lambda-like Polypeptide 5 isoform 1
(CD179B), ( p = 0.03) were positively independently associated with
significant Fibrosis while the lipid binding Beta-2-Glycoprotein 1
(Apolipoprotein H) ( p = 0.003) was negatively associated with
significant hepatic fibrosis. The acute phase protein Alpha-1-acid
glycoprotein 1 (AGP) ( p = 0.0001) is independently and positively
associated with collagen % while Apolipoprotein C-II ( p = 0.0004) was
negatively and independently associated with %collagen in the liver.
Furthermore, both Serum amyloid P-component (AP) ( p = 0.045) and
Tetranectin ( p = 0.003) which are regulators of fibrolysis and
proteolytic system by stabilizing and inhibiting fibril removal are
independently and negatively associated with collagen deposition in
the liver.
Conclusions: Proteomic Profiling of NAFLD patients shows that
decreased levels of fibrolysis protein AP and Tetranectin are associated
with collagen deposition and significant fibrosis. Although the
mechanism of action these fibrolysis proteins in unclear, the data
suggest a potential role for these proteins in the pathogenesis of
fibrosis and potentially therapeutic utility in patients with NASH.

Liver transplantation/surgery: Experimental
and pathophysiology
Conclusions: Palmitic acid treatment enhanced the production of
exosome in hepatocytes and changed miRNA components in
exosome. Exosomes derived from palmitic acid-treated hepatocytes
increased expression levels of fibrotic genes in HSCs. Therefore,
exosome might have important roles for crosstalk between hepatocytes and HSCs in the progression to NASH from simple steatosis.
SAT-366
Nano LC- mass spectrometry based proteomic profiling associated
with significant fibrosis and collagen deposition in non-alcoholic
fatty liver disease (NAFLD)
Z.M. Younossi1,2, A. Karrar1, M. Pierobon3, Z. Younoszai1, S. Felix1,1,
T. Jeffers1, M. Stepanova1, K. Jeiran1, A. Hodge3, F. Monge2,
L. Alaparthi2, D. Abdelatif2, A. Birerdinc1, V. Chandhoke3,
Z. Goodman4, E. Petricoin3. 1Betty and Guy Beatty Center for Integrated
Research, Inova Health System; 2Center For Liver Disease, Department of
Medicine, Inova Fairfax Hospital, Falls Church; 3Center for Applied
Proteomics and Molecular Medicine, School of Systems Biology, George
Mason University; 4Center For Liver Disease, Department of Medicine,
Inova Fairfax Hospital, Manasas, United States
E-mail: zobair.younossi@inova.org
Background and Aims: NAFLD-related fibrosis is the most important
predictor of long-term outcome. Our aim was to use Mass
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SAT-406
Bacterial translocation after liver transplantation is associated
with biliary complications
J.W. Selten1, F.J. Roos1, C.J. Verhoeven1, H.J. Metselaar2, J.N. Ijzermans1,
L.J. van der Laan1. 1Surgery; 2Gastroenterology and Hepatology, Erasmus
Medical Centre, Rotterdam, The Netherlands
E-mail: j.selten@erasmusmc.nl
Background and Aims: The intestinal microbiome and the translocation of intestinal bacteria to the portal circulation are more and
more recognized as an important pathogenic factor in liver diseases
like alcoholic and non-alcoholic liver diseases. The role of microbiota
translocation in liver transplantation outcomes, including biliary
complications, has not been established. Therefore, the aim of this
study is to investigate the incidence of bacteremia after liver
transplantation and explore a link with biliary complications.
Methods: From 1989 to 2010 all liver transplants were analyzed
retrospectively for donor and recipient characteristics and positive
bacterial cultures in blood. Overall 365 patients were included. Biliary
complications comprised of anastomotic strictures (AS), non-anastomotic strictures (NAS) and recurrence of primary sclerosing
cholangitis (PSC).
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Results: Of 365 transplants, 68 patients had positive blood cultures
(18.6%). Prevalent microbes were Enterococcus faecalis, Staphylococcus
aureus and Pseudomonas aeruginosa (33.3%, 20.8% and 16.7%). PSC
recurrence was diagnosed in 13 patients out of 66 PSC patients.
Positive cultures were 37% in non-recurrent PSC patients and 73% in
the recurrence group ( p = 0.001). NAS was diagnosed in 43 patients of
which 25 patients (58%) had positive cultures. In the non-NAS group
(n = 322), only 43 had positive cultures (13%, p = 0.001). Multivariate
analysis showed positive blood cultures, re-transplantation and the
longer warm ischemia times as independent risk factors for NAS. AS
was not associated with positive cultures after transplantation,
suggesting a different etiology.
Conclusions: Bacterial translocation occurs in approximate 20% of
recipients after liver transplantation and is associated with an
increased risk of biliary complications. No association between AS
and positive blood cultures was found, suggesting a difference in
etiology between anastomotic strictures and NAS or recurrence of
PSC.
SAT-407
Plasma expansion is key for sustained liver function and viability
during normothermic and subnormothermic ex vivo machine
perfusion in a rat model
J.M.G. Gassner1, M. Nösser1, R. Horner1, K.H. Hillebrandt1,
S. Moosburner1, L. Wegener1, P. Demko1, R. Arsenic2, B. Strücker1,
J. Pratschke1, I.M. Sauer1, N. Raschzok1. 1Department of Surgery,
Campus Charité Mitte | Campus Virchow-Klinikum, Experimental
Surgery and Regenerative Medicine; 2Institute of Pathology, Charité Universitätsmedizin Berlin, Berlin, Germany
E-mail: joseph.gassner@charite.de
Background and Aims: Poor patient outcome of extended criteria
donor (ECD) liver grafts after static cold storage calls for new methods
of ex vivo organ preservation in light of the exhausted donor organ
pool. In recent years, ex vivo machine perfusion at different
temperatures, ranging from hypothermic (4°C), subnormothermic
(21°C) to normothermic (37°C), reemerged as possible alternative to
static cold storage. Our aim was to establish and evaluate an ex vivo
perfusion system for rat livers that mimics the clinical conditions of
machine-perfusion.
Methods: We investigated perfusion conditions at both subnormothermic and normothermic temperatures with varying setups.
The perfusion system consists of a pressure-controlled roller pump,
an oxygenator, and a custom-made perfusion chamber. Male Wistar
rat livers were perfused via the portal vein for 12 hours using solely
oxygenated culture medium or oxygenated culture medium supplemented with rat erythrocytes. A final perfusion setup using
erythrocyte supplemented culture medium and an added circuit
connected via a dialysis membrane for plasma expansion was
established.
Results: Potassium and glucose concentractions soon reached high
levels with solely oxygenated and erythrocyte-supplemented
medium. The addition of the dialysis circuit led to almost physiological electrolyte concentrations in the perfusate with lower
transaminase secretion during perfusion. Livers perfused at normothermic conditions released significantly more GOT and GPT
compared to subnormothermically perfused livers. On the other
hand urea as well as bile production were significantly greater under
normothermic conditions. Blood gas analysis reavealed a greater
oxygen consumption and venous CO2-levels.
Conclusions: Recent normothermic human liver machine perfusion
showed an increase in glucose and potassium concentrations during
perfusion. We used plasma expansion as a method of maintaining
physiological perfusion conditions during prolonged perfusion and
showed both significantly lower liver damage and improved organ
function. Our system might be suitable for small animal studies of
machine perfusion of the liver and research concerning the
reconditioning of ECD organs.

SAT-408
Upregulation of MATE-1 transporter by obeticholic acid correlates
with increased biliary excretion of asymmetric dimethylarginine
during hepatic ischemia/reperfusion injury
L.G. Di Pasqua1, C. Berardo1, V. Siciliano1, V. Rizzo2, L. Adorini3,
P. Richelmi1, A. Ferrigno1, M. Vairetti1. 1Dept of Internal Medicine and
Therapeutics; 2Dept of Molecular Medicine-IRCCS Policlinico San
Matteo, University of Pavia, Pavia, Italy; 3Intercept Pharmaceuticals, San
Diego, United States
E-mail: lauragiuseppin.dipasqua01@universitadipavia.it
Background and Aims: We previously demonstrated that asymmetric dimethylarginine (ADMA), inhibitor of nitric oxide synthases, is
excreted by bile and its clearance increases after hepatic ischemia/
reperfusion (I/R). Further biliary ADMA increase occurs in sham and I/
R animal groups after the administration of farnesoid-X-receptor
(FXR) agonist obeticholic acid (OCA) and this event appears to be
cationic amino acid transporter 2 (CAT-2)-independent. In this study
we evaluated the OCA effect on other ADMA transporters such as
CAT-1, organic cation transporter 1 and 2 (OCT-1 and OCT-2) and
multidrug and toxin extrusion protein 1 (MATE-1) after hepatic I/R.
Methods: Male Wistar rats were orally administered 10 mg/kg/day of
OCA (Intercept Pharmaceuticals) for 5 days or vehicle and subjected
to 60-min partial-hepatic ischemia or sham-operated. After a 60-min
reperfusion, serum, tissue and bile ADMA levels and hepatic mRNA
expression of CAT-1, OCT-1, OCT-2, MATE-1 and FXR were measured.
Liver iNOS and eNOS content was evaluated.
Results: Serum ADMA levels were higher in sham-operated rats
treated with OCA, when compared with vehicle. OCA administration
induced a further increase in biliary ADMA levels both in sham and
I/R groups, without significant changes in hepatic ADMA content. A
reduction in mRNA of CAT-1 was found in OCA-treated shamoperated rats compared with vehicle. In I/R groups, OCA administration did not change CAT-1 expression, already reduced by I/R, but a
marked decrease in OCT-1 was found. No mRNA of OCT-2 was
detectable in the liver. A marked increase in MATE-1 was detected
both in sham-operated and I/R group treated with OCA. OCA induced
an increase, although not significant, in eNOS and a significant
decrease in the iNOS content after I/R, as compared with vehicletreated animals. A decrease in mRNA expression of FXR was found in
OCA-treated sham-operated rats with respect to vehicle.
Conclusions: The main finding of this study is that OCA is able to
suppress the induction of iNOS during I/R injury confirming the
physiological role of hepatic FXR in the suppression of inflammation.
Since ADMA transporters such as CAT-1 and OCT-1 were markedly
downregulated and MATE-1 was upregulated in the I/R group treated
with OCA, we suggest that MATE-1 proteins, involved in the excretion
of compounds into bile and in the kidney clearance of ADMA, are also
responsible for the biliary excretion of ADMA as they provide an
alternative elimination route in the liver.
SAT-409
Intraportal infusion of liver-mesenchymal stem cells in rats lead
to transient interruption of the hepatic blood flow: intravital
microscopy and anapathological analysis
L. Coppin1, P. Van Der Smissen2, P.-E. Dollet3, C. Lombard3, F. Smets1,
I. Scheers1, E. Sokal1, X. Stephenne1. 1Pediatric Gastroenterology and
Hepatology, Cliniques Universitaires Saint Luc; 2De Duve Institute;
3
Pediatric Gastroenterology and Hepatology, U.C.L., Brussels, Belgium
E-mail: coppinlouise@gmail.com
Background and Aims: Previous studies showed that liver
Mesenchymal Stem Cells (MSC) express a procoagulant activity
(PCA) that can be controlled in vitro by an anticoagulant cocktail,
combining an antithrombin activator and a thrombin inhibitor. First
we would like to confirm in vivo the PCA of human liver MSCs in a rat
model, then study it’s inhibition by a specific anticoagulant cocktail
and finally assess the effect of this cocktail on cell implantation.
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Methods: Wistar rat were transplanted with 50 × 106/kg fluorescent
(cell tracker red) human liver MSCs by intraportal infusion with (n =
12) or without (n = 13) anticoagulant drugs. Using an intra-femoral
catheter we injected FITC-dextran and Hoechst to visualise liver
vasculature and cell nuclei. By intravital microscopy (IVM) and
pathological examination we analysed at different time points, 1 h24 h-48 h and 7 days post-infusion, MSCs localisation, their effect on
liver microvasculature and cell implantationt.
Results: By IVM we observed that liver MSCs in the first hour formed
aggregates in the larger vessels, then they migrate to the sinusoids
after 24 h, to be cleared after 7 days. After 24 h, large defects of
perfusion were observed in both groups, but hepatic vascularisation
was restored after 48 h. Pathological examination confirmed these
observations. Large necrotic zones surrounding the infused cells were
observed after 24 h, with respectively 14.7% and 19.5% of the liver
tissue in the non anticoagulated and anticoagulated group. This
necrosis decreased after 48 h to 0.5% and 1.9%. The anticoagulant
drugs didn’t prevent this necrosis, no difference has been observed
between the 2 groups ( p < 0.05). We confirmed that infused cells are
rapidly cleared after 24 h from the liver, with respectively after 1 h,
24 h, 48 h and 7 days a decrease from 1.3%, 0.3%, 0.07% till 0.03% of
infused cells. The anticoagulant drugs has no effect on cell
implantation ( p > 0.05).

SAT-410
MiRNA 181a and 148a plasma levels during acute cellular rejection
in liver transplantation
P. Ruiz1, O. Millán2, L. Orts1, I. Aliart2, A. Díaz3, L. Sastre1, J. Colmenero1,
G. Crespo1, M. Brunet2, M. Navasa1. 1Liver Transplantation Unit;
2
Pharmacology and Toxicology Laboratory, Hospital Clínic, IDIBAPS,
CIBERehd, University of Barcelona; 3Pathology Department, Hospital
Clínic, Barcelona, Spain
E-mail: paruiz@clinic.ub.es
Background and Aims: MicroRNAs (MiRNAs) are small noncoding
RNAs that regulate gene expression postranscriptionally. In liver
transplantation (LT), previous retrospective studies have suggested an
association between miRNA 148a and acute cellular rejection (ACR).
miRNA 181a expression in T cells is associated with an increased
sensitivity to antigens. We aimed to assess the role of these miRNAs
as biomarkers of ACR in LT.
Methods: We performed a retrospective, longitudinal study that
included de novo LT recipients during 18 months. Plasma levels of
miRNA 148a and 181a were measured 1 week, 1 month and 3 months
after LT, as well as at any time of graft dysfunction, which was
predefined and studied with liver biopsy. A protocol liver biopsy was
performed at month 3, and patients were followed for 12 months.
Results: Sixty-six LT recipients were included. During follow-up, 19
patients (29%) presented graft dysfunction that led to liver biopsy,
among them 12 episodes of ACR were diagnosed (18%). MiRNAs
plasma levels did not predict ACR; however, at ACR, there was a
significant elevation of miRNA 181a ( p = 0,008) and 148a ( p = 0,001)
with respect to previous levels. At the moment of graft dysfunction, a
trend towards a difference in levels of miRNAs between ACR and
ischemia-reperfussion lesion was observed ( p = 0,06 and 0,14).
Conclusions: miRNA 181a and 148a plasma levels significantly
increase during ACR in LT, and they also may differentiate ACR from
other causes of graft injury. Our data support further research in order
to elucidate the potential role of miRNAs as biomarkers.
SAT-411
Amplification of long noncoding RNA OTUD7AP1, targeted by
miRNA 125b, promotes proliferation in hepatocellular carcinoma
J. Xu1, P. Chen1. 1Department of Hepatobiliary Surgery, Third Military
Medical University, Chongqing, China
E-mail: chenpingsyd@163.com

Conclusions: Intraportal infusion of human liver MSCs to Wistar rats
induces a transient alteration in liver vascular flow after 24 h. This
could be explained by the temporary localisation of liver MSCs in
large portal veins and sinusoids up to 1 hour after the infusion, in
addition to a possible xenotransplantation acute reaction. After 24 h
more than 70% of cells are cleared and cells are surrounded by
transient necrotico-hemorragic regions that regress almost completely after 48 h. After 7 days no necrosis and very few cells are seen.
We observed no difference between the two groups, with or without
anticoagulation.
S614

Background and Aims: Recent advances in non-protein coding part
of human genome analysis have suggested microRNAs (miRNAs) and
long noncoding RNAs (lncRNAs) are associated with tumor initiation,
growth and metastasis. Accumulating studies have demonstrated
that a class of miRNAs and lncRNAs is dysregulated in hepatocellular
carcinoma (HCC) and closely related to tumorigenesis, diagnosis and
prognosis. We investigated the mechanisms by which the long
noncoding RNA OTUD7AP1 (lncRNA-OTUD7AP1) promotes progression of HCC, using human tissues and cell lines.
Methods: In this study, firstly, integrative analysis of published data
on multi-level Gene Expression Omnibus and bioinformatics computational approach were used to predict regulatory mechanism
networks among differentially expressed mRNAs, miRNAs and
lncRNAs. Secondly, the present study was to reveal the clinical
clinicopathological association and functional molecular mechanism
of lncRNA-OTUD7AP1 (a newfound pseudogene), which differentially expressed in HCC tissue and cell lines by qRT-PCR, colony
formation, cell proliferation assays, FISH, flow cytometry and Western
blotting.
Results: The lncRNA OTUD7AP1 highly expressed in tumorous
associated with poor clinical clinicopathological parameters, compared to adjacent normal tissues. Increased expression of LncRNA
OTUD7AP1 was positively correlated with tumor differentiation (P =
0.012), TNM stage (P = 0.0057), alpha-fetoprotein (P = 0.0198) and
HBV status (P = 0.047) (n = 52). The lncRNA-OTUD7AP1 was mainly
located in cytoplasm detected by FISH. Whereas short hairpin RNA
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knockdown of of lncRNA-OTUD7AP1 expression could inhibit cell
proliferation and colony formation rate, promote cell cycle arresting
at G1 phase, and trigger apoptosis. The cell-cycle correlated
protein expression of p53 increased, Cyclin D1 and CDK2 decreased
when knockdown of lncRNA-OTUD7AP1 expression. The lncRNAOTUD7AP1 expression was negative regulated by miRNA125b
through miRNA125b mimics transfection and qRT-PCR assay
experiment.
Conclusions: This study provide a new insight into understanding
the transcriptional regulation of HCC, and construct new miRNAlncRNA regulatory network to study HCC intensively and also
demonstrate that lncRNA-OTUD7AP1 plays a key role in neoplasia
via cell cycle arrest target by miRNA125b, which could be a novel
target for antitumor.
SAT-412
Impaired liver regeneration following hepatectomy and bleeding
is associated with a shift from hepatocyte proliferation to
hypertrophy
R. Abramovitch1, N. Nachmansson1, S. Frede2, I. Matot3. 1Goldyne
Savad Institute of Gene Therapy, Hadassah, Jerusalem, Israel; 2Clinic of
Anesthesiology and Intensive Care Medicine, University Hospital of Bonn,
Bonn, Germany; 3Department of Anesthesiology & Intensive Care, TelAviv Medical Center, Tel Aviv, Israel
E-mail: rinat@hadassah.org.il
Background and Aims: Liver regeneration, a process that rapidly
compensates for the acute loss of liver parenchyma, plays a critical
role in patients requiring large liver resections or living-donor liver
transplantation. These operations are frequently associated with
massive blood loss. Avoiding further liver injury in the remaining liver
parenchyma and inhibition of liver regeneration is of profound
clinical importance. In a rat model of partial hepatectomy (PHx), our
aim was to study the impact of blood loss on liver regeneration
processes.
Methods: Liver regeneration was assessed in a rat model of 50% PHx.
Rats were randomized into 3 experimental groups: (I) Control
hepatectomy (PHx; n = 24); (II) bleeding (3 mL) and PHx (n = 24);
(III) PHx & bleeding (3 mL) followed by colloid volume resuscitation
(3ml HAES; n = 24). Rats were sacrificed at 1, 2, 4 and 7 days after PHx,
bleeding & resuscitation (6/time point) for histological evaluation,
for serum liver enzymes (ALT and AST) and for cytokines levels
(IL-6 and TNF).
Results: Regeneration progress was delayed and attenuated with
bleeding and was not restored with colloid resuscitation. Livers
restored their initial volume by day 2 following PHx through
hepatocyte proliferation. In contrast, liver volume was restored only
on day 4 in the PHx & bleeding group primarily by hepatocyte
hypertrophy. With bleeding, hepatocytes proliferation was hindered
in two mechanisms: by inhibiting cells from starting proliferation
and by causing hindrance in G1/S progression as BrdU-labeling was
almost diminished. Phosphorylation of mTOR and S6 were markedly
increased in rats that were subjected to PHx and bleeding compared
to PHx only. Liver hypoxia was prominent and RT-PCR demonstrated
significant prolonged upregulation of hypoxia inducible factors (HIF)
and HIF-targeted genes only in the PHx & bleeding group. Gene
expression profiling revealed alterations in numerous genes that
belong to critical pathways including cell cycle, DNA replication,
PI3K-Akt, purine and pyrimidine metabolism.
Conclusions: The study shows that bleeding during PHx causes a
switch in the regeneration process from hepatocytes proliferation to
hypertrophy. Although regeneration was completed, the duration
was prolonged and was associated with alterations in several
pathways. As liver surgery is frequently performed in older patients
or with a pre-damaged liver, the improper regenerative process
might lead to decompensation.

SAT-413
Ductular reaction on protocol biopsy post liver transplant
corresponds to concurrent fibrosis and does not predict
fibrogenesis
S. Varma1, M. Komuta2, J. Ambroise1, I. Scheers1, F. Smets1,
X. Stephenne3, E. Sokal1. 1University Catholique de Louvain;
2
Univeristy Catholique de Louvain; 3University Catholique de Louvainn,
Brussels, Belgium
E-mail: varma.sharat@yahoo.com
Background and Aims: Ductular reaction (DR) is identified by using
CK7 staining and represents a ductular phenotype, possibly arising
from proliferation of cholangiocytes and progenitor cells. DR has been
linked to hepatic fibrosis progression in HCV and hemochromatosis.
It is frequently seen on protocol biopsies (PB) post-liver transplant
(LT) and given its origin it’s unclear if its linked to fibrogenesis or
hepatocyte regeneration after an insult. This was analyzed in the
current study using paired PB’s to test if CK7 quantification on the
baseline PB could predict the course of fibrogenesis in the follow
up PB.
Methods: Children who underwent LT from 2012 to 2014 and had
≥2 PB at an interval of 1–2 years between each other were
included. The first PB was labeled as “baseline biopsy” and the
successive biopsy as “follow-up biopsy.” The change of fibrosis
severity between the “baseline” and “follow-up” biopsy was termed
as “prospective change in fibrosis.” Each biopsy was evaluated for
inflammation and fibrosis using the Metavir and LAFSc system. The
baseline biopsy was stained with CK7 and digitally evaluated to
obtain “CK7 – positive area percentage” i.e. CK7-stained area
expressed as percentage of the total biopsy area. The association
between CK7-positive area percentage on baseline biopsy and
“prospective change in fibrosis” scores, ductular reaction, lobular
inflammation, and portal tract inflammation was assessed using
ordinal logistic regression models.
Results: Our study included 64 pared PB from 32 children. The
baseline PB stained for CK7, were taken at a mean of 2.89 years postLT. The time interval between the two paired PB’s was 1.41 years. CK7positive area percentage was significantly associated with baseline
fibrosis, extent of ductular reaction ( p = 0.006) and portal tract
inflammation ( p = 0.01). There was a no significant association
between the CK7-positive area percentage of the baseline biopsy
and the “prospective change in fibrosis” as assessed by the Metavir
score ( p = 0.36) or cumulative LAFSc ( p = 0.25) or with recipient or
donor age, donor type, HLA antibodies, or recipient or donor gender.
Conclusions: Ductular reaction, CK7 expression is significantly
associated with extent of portal tract inflammation and concurrent
severity of fibrosis but does not predict the future course of
fibrogenesis.
SAT-414
Donation mode impacts on invariant natural killer T cell
population leading to scarce iNKT cells in donation after cardiac
death liver grafts despite a significant increase in B cells and CD1d
expression
Y.G. Ghnewa1, M. Yuksel1, S. Khorsandi2, X. Huang1, J. Graham1,
L. Ramsay2, L. Fiorou2, Z. Milan2, Y. Ma1, W. Jassem1, N. Heaton2. 1Liver
Sciences, Kings College London; 2Liver Sciences, King’s College hospital,
London, United Kingdom
E-mail: yasmeen.ghnewa@kcl.ac.uk
Background and Aims: invariant natural killer T (iNKT) cells are
innate-like T cells that recognise non-protein antigens presented in
the context of MHC class-II-like molecule CD1d. iNKT cells exert both
effector and immunoregulatory function and therefore play a crucial
role in maintaining immune homeostasis. In murine models of
cardiac transplantation, iNKT cells are shown to be major players in
the induction of transplant tolerance, prevention of GVHD, and both
to protect and induce ischemia reperfusion injury paradoxilly.
Reduction in iNKT cell frequency has been associated with liver
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injury through activation-induced cell death. Although iNKT cells are
enriched in the liver, there are no studies to clarify the role of iNKT
cells in human liver transplantation. It is known that donation after
cardiac death (DCD) is the least favourable grafts among DBD and
living related donor (LRD), since they present with a much higher
rate of graft failure, although adaptive immunity is less active in DCD
than in DBD. We have recently reported that donation mode had an
impact on the intensity of adaptive immunity showing that T cells in
DBD contribute to graft damage. We aim to define whether donation
mode could impact on innate immunity, namely iNKT cell frequency
and/or CD1d expression on B cells, which are required for iNKT cell
growth and proliferation.
Methods: The frequencies of iNKT cells, B cells and their antigen
presenting function were defined by assessing the expression of CD3,
CD4, CD8, CD14, CD19, CD161, Vα7.2, Vα24-Jα18, CD1d, MHC-II and
CD40 using flow cytometry on intrahepatic lymphocytes isolated
from second passage of perfusates of DBD (n = 13), DCD (n = 12) and
LRD (n = 4) grafts.
Results: iNKT cells were rare in DCD grafts, their frequency (0.09 ±
1.2%) being lower than in DBD (1.2 ± 3%) and LRD (1.6 ± 2.5%), despite
B cells being more frequent in DCD grafts (4 ± 2%) than in DBD (2 ±
1.5%) and LRD (1 ± 0.5%). Furthermore, B cells in DBD and DCD livers
showed higher levels of CD1d expression (DBD = 70 ± 30%, DCD = 60 ±
25%, LRD = 50 ± 30%), but lower levels of MHC-II (MFI: DBD = 4000 ±
3000, DCD = 4500 ± 3000) than LRD (8000 ± 2000).
Conclusions: We have shown that DCD liver have an exhausted iNKT
cell pool, which could be due to over stimulation by abundant and
CD1d-enritched B cells, suggesting that donation mode has an impact
on iNKT cell – B cell axis, possibly leading to innate immunity
mediated graft damage in DCD.

Liver tumours: Clinical (epidemiology,
diagnosis) and management
SAT-068
Elevated levels of circulating osteopontin in patients with
cholangiocarcinoma predict poor survival after tumor resection
S.H. Loosen1, K.L. Kauertz1, I. Pombeiro1, F. Benz1, F. Schüller1,
T. Longerich2, C. Trautwein1, U.P. Neumann3, C. Roderburg1, T. Luedde1.
1
Department of Medicine III; 2Institute of Pathology; 3Department of
Surgery, University Hospital RWTH Aachen, Aachen, Germany
E-mail: sloosen@ukaachen.de
Background and Aims: Cholangiocarcinoma (CCA) represents a
primary hepatic malignancy with a global rise in incidence and a still
very high mortality. Surgical treatment has remained the only
potentially curative treatment option, but it is still unclear which
patients benefit most from extended liver surgery, highlighting the
need for new preoperative stratification strategies. Osteopontin is
a secreted extracellular glyco-phosphoprotein that has been associated with inflammation, metabolic disorders and cancer. Here, we
examined the potential of circulating osteopontin levels as a
diagnostic or prognostic biomarker in patients with CCA who
underwent extended liver surgery.
Methods: Osteopontin (SPP1) expression levels were analyzed in
human and murine CCA tumor samples, using qPCR and IHC.
Osteopontin serum concentrations were measured by ELISA in two
cohorts consisting of 107 patients with cholangiocarcinoma undergoing tumor resection as well as 55 healthy controls. Results were
correlated with clinical data.
Results: Osteopontin was significantly up-regulated in tumor tissue
of patients with CCA and mice that underwent an experimental CCA
model. Serum levels of osteopontin were elevated in patients with
cholangiocarcinoma compared to healthy controls and patients with
S616

primary sclerosing cholangitis (PSC). Moreover, pre- and postoperative elevations of osteopontin showed a striking association
with poor postoperative survival (Fig. 1).

Conclusions: Serum osteopontin levels represent a promising
diagnostic and prognostic biomarker in patients with resectable
CCA that might be helpful to guide preoperative treatment decisions
and to identify patients that particularly benefit from extended liver
surgery.
SAT-069
Pathomolecular scoring and diagnostic algorithm of
atypical hepatocellular adenomas: a clue for malignant
transformation
N. Pote1,2, F. Lagadec2, F. Vernuccio3, P. Bedossa1,2, V. Vilgrain3,
V. Paradis1,2. 1Pathology Department, Beaujon Hospital, Assistance
Publique Hôpitaux de Paris, Clichy; 2Centre de Recherche sur
l’inflammation, UMR 1149, INSERM-Paris Diderot University, Paris;
3
Radiology Department, Beaujon Hospital, Assistance Publique Hôpitaux
de Paris, Clichy, France
E-mail: nicolaspotedoc@yahoo.fr
Background and Aims: Hepatocellular adenomas (HCA) define a
heterogeneous entity with subtypes associated with a diverse risk for
malignancy. Morphologically, some HCA, called “atypical HCA” (aHCA), show borderline features difficult to diagnose between HCA
and hepatocellular carcinoma (HCC). Importantly, about half of
HCA with malignant transformation (HCA/HCC) display TERT promoter ( p) mutations. This study aimed to evaluate the performance
of a new scoring system to assess the risk of malignant transformation in a-HCAs, based on pathomolecular criteria.
Methods: This retrospective monocentric study included 20 resected
hepatocellular tumors developed on non-cirrhotic liver. All cases
were reviewed by two pathologists. The pathomolecular scoring
system (0–10) was based on the following criteria: cytonuclear
atypias (0 absent/rare; 1 easy to find), pseudoglands formations (0
absent/rare; 2 easy to find), reticulin framework (0 preserved; 1
focally decreased; 3 multifocally decreased), glutamine synthetase
(GS) pattern (1 weak diffuse heterogeneous or perivascular; 2
moderate/strong diffuse heterogeneous; 3 strong diffuse homogeneous, suggestive of highly β-catenin activation), non-tumoral liver
aspect (0 normal; 1 steatosis >30% or NASH or vascular changes).
TERT p-mutations in tumoral and non-tumoral formalin-fixed and
paraffin-embedded tissue samples were determined by Sanger
analysis after careful macrodissection.
Results: Main clinicopathological and molecular features of tumors
are provided in the table.
Conclusions: This study shows that a pathomolecular scoring may be
helpful to stratify the risk of progression to HCC in HCA, and suggests
that a-HCA with a score ≥6 should be screened for TERT p-mutations
indicating for malignant transformation.
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Table: (abstract: SAT-069).
Pathological
diagnosis (n)

Age, median
(range)

Sex, Male
n (%)

Tumor size, cm,
median (range)

t-HCA (7)

37 (21–52)

0

8 (6–15)

a-HCA (6)

29 (18–54)

2 (33)

6 (3–14)

HCA/HCC (5)

53 (43–71)

3 (60)

12 (5.5–16)

HCC (2)

66 (64–68)

0

8 (5–11)

HCA subtype, n
I-HCA 5, HNF1αHCA 2
I-HCA 4, β-HCA 1,
u-HCA 1
I-HCA 3, β-HCA 1,
u-HCA 1
–

Pathomolecular
score, median (range)
1 (1–2)

Highly β-catenin
activation n (%)

TERT pmutations n (%)

0

0

5.5 (4–7)

3 (50%)

0

7 (6–9)

4 (80%)

2 (40%)

6.5 (6–7)

1 (50%)

1 (50%)

(I-HCA, inflammatory HCA; β-HCA, β-catenin mutated HCA; HNF1α-HCA, HNF1α mutated HCA; u-HCA, unclassified HCA). Among a-HCA, none displayed TERT
p-mutations and all with highly β-catenin activation had a score ≥6. TERT p-mutations were only observed in HCA/HCC and HCC with a score ≥6.

SAT-070
Serum Wisteria Floribunda agglutinin-positive sialylated
mucin 1 as a biomarker of hepatic progenitor cell/biliary
features in hepatocellular carcinoma and of recurrence after
curative therapy
N. Tamaki1, A. Kuno2, A. Matsuda2, H. Tsujikawa3, K. Yamazaki3,
Y. Yasui1, M. Mizokami4, M. Kurosaki1, M. Sakamoto3, H. Narimatsu2,
N. Izumi1. 1Department of Gastroenterology and Hepatology, Musashino
Red Cross Hospital, Tokyo; 2Research Center for Medical Glycoscience,
National Institute of Advanced Industrial Science and Technology,
Ibaraki; 3Department of Pathology, Keio University School of medicine,
Tokyo; 4Research Center for Hepatitis and Immunology, National Center
for Global Health and Medicine, Chiba, Japan
E-mail: tamaki@musashino.jrc.or.jp

SAT-071
ASS1 immunohistochemistry identifies unclassified
hepatocellular adenoma. Experience of a single French liver
center
A.-A. Raymond1,2, J.F. Blanc1,3, J.-W. Dupuy4, B. Le Bail1,5,
N. Dugot-Senant6, C. Balabaud1, P. Bioulac-Sage1,5, F. Saltel1,2. 1Bariton
INSERM 1053, Bordeaux; 2Oncoprot, INSERM 1053, Université de
Bordeaux, Bordeaux; 3Service Hépatologie, Oncologie Digestive Hôpital
Haut Lévêque, CHU Bordeaux; 4Plateforme Protéome, Centre de
Génomique fonctionnelle de Bordeaux, Université de Bordeaux; 5Service
de Pathologie, Hôpital Pellegrin, CHU Bordeaux; 6Plateforme
d’Histopathologie, INSERM 005, Université de Bordeaux, Bordeaux,
Bordeaux, France
E-mail: charles.balabaud@u-bordeaux.fr

Background and Aims: Histological molecular classification of
hepatocellular carcinoma (HCC) is clinically important for predicting
the prognosis. However, a reliable serum marker has not been
established. Serum Wisteria Floribunda agglutinin-positive sialylated
mucin 1 (WFA-sialylated MUC1) is a novel sensitive biliary marker.
The aim of this study was to evaluate the diagnostic value of serum
WFA-sialylated MUC1 levels as a marker of HCC with hepatic
progenitor cell (HPC)/biliary features and of prognosis.
Methods: A total of 144 consecutive patients who underwent
complete radiofrequency ablation of primary HCC were enrolled.
The association between serum WFA-sialylated MUC1 levels and
immunohistochemical staining in the biopsy specimens was determined. Furthermore, the relationship between WFA-sialylated MUC1
levels and HCC recurrence was evaluated.
Results: A serum WFA-sialylated MUC1 level of 900 μL/mL was
determined as the optimal cutoff value for prediction of HPC/biliary
features staining [sialylated MUC1 and cytokeratin 19 (CK19)].
Sialylated MUC1- and CK19-positive staining was present in 42%
and 25%, respectively, of samples from patients with WFA-sialylated
MUC1 ≥900. The tissue positivity was significantly higher than in
samples from patients with WFA-sialylated MUC1 < 900 (10%, p =
0.008, and 6%, p = 0.04). Serum WFA-sialylated MUC1 level was not
associated with other immunohistochemical staining (EpCAM,
SALL4, and β catenin). Comparing WFA-sialylated MUC1 with
alpha-protein and des-gamma carboxyprothrombin, the correlation
coefficient was 0.12 ( p = 0.15) and 0.03 ( p = 0.73), indicating no
significant relationship. The 3-year cumulative incidence of HCC
recurrence was 78.9% in patients with WFA-sialylated MUC1 ≥ 900,
significantly higher than in those with WFA-sialylated MUC1 < 900
(58.6%, p = 0.02). On multivariate analysis, serum WFA-sialylated
MUC1 levels was an independent predictor of HCC recurrence.
Conclusions: Serum WFA-sialylated MUC1 was associated with
histological feature of HCC and recurrence after curative therapy
and it could be a novel marker of HPC/biliary features in HCC and of
prognosis.

Background and Aims: In our center all hepatocellular adenoma
(HCA) are classified routinely by immunohistochemistry. Unclassified
HCA (UHCA) are defined by default (HCA markers negative). Aim: to
test UHCA with ASS1 antibodies (a protein belonging to the Arginine
metabolic pathway), a marker identified by proteomic analysis in
UHCA and to correlate with clinicopathological data.
Methods: From a total of 218 resected cases (189F/29M) there were
70 H-HCA, 69 IHCA, 22 b-HCA [15 ex3], 32 b-IHCA [19 ex3], 15 UHCA
and 10 not classifiable (massive hemorrhage/necrosis in 8 cases,
waiting identification in 2 cases). ASS1 IHC was performed in all
UHCA, 3 HCA of each other subtype and 3 focal nodular hyperplasia
(FNH).
Results: All 15 UHCA were women, mean age 40 (range 27–48); all on
oral contraceptives, mean of 22 years (range 11–30) in 10/15 cases.
BMI was raised in 11 cases, mean 30 (range 19.7–45.7). Mode of
discovery was death by hemorrhagic rupture of the liver, severe
hemorrhage (intratumoral, intrahepatic, or peritoneal), pain, and
chance in 1, 5, 6, and 3 cases respectively. The number of nodules was
1, 2, or ≥5 in 9, 4 and 2 cases respectively. Associated diseases were
diabetes type 2, arterial hypertension in 4 and 3 cases (one of renal
origin) respectively. Non tumoral liver (NT) was steatotic in 10 cases:
≥60%, 30–60%, 10–30% in 6, 2 and 2 cases respectively. Areas of
hemorrhage, small or large, recent or old, macroscopically visible were
present in 13 cases, only microscopic in another one, absent in 1 case.
In 13 cases, the tumors (T) had the same aspect: non encapsulated,
well differentiated proliferation, composed of clear often hypereosinophilic packed hepatocytes, well vascularized by numerous arteries
and veins, without noticeable inflammation, ductular reaction, or
steatosis. In 2 cases there were criteria of malignant transformation:
one classified as borderline HCA and another one with several HCC
foci. ASS1 was overexpressed in T compared to NT. In T, staining was
diffusely or heterogeneously distributed with a various intensity,
whereas in NT, ASS1 was expressed only in periportal and septal
zones. In all other HCA subtypes and FNH, ASS1 expression was
downregulated (from absent to small patchy areas) compared to NT.
Conclusions: ASS1 immunostaining allows the classification of UHCA
previously defined by default (7% of HCA), an HCA subgroup observed
in women and with a high risk of hemorrhage. ASS1 staining needs to
be evaluated on liver biopsy to test its relevance for patient
management.
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SAT-072
Higher rates of cirrhosis, decompensation, and hepatocellular
carcinoma (HCC) in Asian and Hispanic patients with Hepatitis C
(HCV) Infection compared to White and Black ethnicity regardless
of gender differences: a single center study in the U.S.
P. Nguyen1, A.K. Le1, J. Hoang1, L.A. Yasukawa2, S.C. Weber2,
M. Stefanick3, G. Garcia1, M. Nguyen1. 1Division of Gastroenterology and
Hepatology, Stanford University Medical Center; 2Clinical Center for
Informatics, Stanford University School of Medicine, Palo Alto; 3Stanford
Center for Prevention Research, Stanford University School of Medicine,
Stanford, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Studies of gender differences in HCV are
limited. Our aim is to characterize gender and ethnic differences
within each gender in HCV infection.
Methods: Consecutive HCV patients were identified via ICD 9 query
at a U.S. medical center and data was obtained by individual chart
review. Ethnicities were as self- or physician identified. The total
cohort included 7,660 patients: 2,984 female (387 Asian, 1,777 White,
550 Hispanic, 270 Black) and 4,676 male (487 Asian, 2,811 White, 990
Hispanic, 388 Black) patients.
Results: Among females, Asians were older with a mean age of 61 ±
15, less likely to have a history of tobacco (13%) and alcohol (8%) use
( p < 0.0001) but more likely, along with Hispanics, to have cirrhosis
(41% and 52%), decompensation (30% and 40%), and HCC (15% and 7%)
at presentation. However, Asians and Whites had highest rates of
antiviral treatment (20% vs 21%) and SVR (48% vs 40%) with Blacks
having the lowest rates of treatment (12%) ( p = 0.002) and SVR (25%)
( p = 0.04). A similar trend was found among males, with Asians being
older (59 ± 13), less likely to have a significant history of tobacco (48%)
and alcohol (24%) use ( p < 0.0001), but more likely, along with
Hispanics, to have cirrhosis (47% and 60%), decompensation (36% and
46%) and HCC (26% and 14%) at presentation, while Asians and Whites
had highest rates of antiviral treatment (24% vs 20%) and SVR (46% vs
40%) with Blacks having the lowest rates of treatment (10%) ( p <
0.0001) and SVR (33%) ( p = 0.22). Within each gender, Asians and
Hispanics had the highest 5-year incidence (24% and 16% female, 28%
and 29% male) and 10-year incidence (38% and 45% in females, 39%
and 44% in males) as compared to Whites and Blacks 5-year (16% and
13% female, 20% and 9% male) and 10-year (34% and 41% female, 47%
and 33% male) incidences of hepatic decompensation ( p = 0.01).
Similarly, Asians and Hispanics also had the highest 5 and 10-year
incidences of cirrhosis ( p = 0.001) and HCC as compared to Whites
and Blacks (Figure 1) ( p < 0.0001).

Conclusions: Regardless of gender, Asians and Hispanics were more
likely to have cirrhosis, decompensation and HCC at first presentation
and more likely to progress to cirrhosis, decompensation and HCC as
compared to White and Black Ethnicity. Higher risk patients should
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be identified and targeted for early treatment with anti-HCV therapy
with successful SVR and/or HCC surveillance.
SAT-073
The prognosis of single large hepatocellular carcinoma was
distinct from the BCLC stage A or B
P.-C. Lee1,2, C.-W. Su1,2, K.-C. Fang1, C.-Y. Chang1, Y.-H. Huang1,2,3,
T.-I. Huo1,4, M.-C. Hou1,2,5, H.-C. Lin1,2, J.-C. Wu3,6. 1Division of
Gastroenterology and Hepatology, Department of Medicine, Taipei
Veterans General Hospital; 2Faculty of Medicine, School of Medicine;
3
Institute of Clinical Medicine, School of Medicine; 4Institute of
Pharmacology, School of Medicine, National Yang-Ming University;
5
Endoscopy Center for Diagnosis and Treatment; 6Division of
Translational Research, Department of Medical Research, Taipei Veterans
General Hospital, Taipei, Taiwan
E-mail: cwsu2@vghtpe.gov.tw
Background and Aims: The Barcelona Clinic Liver Cancer (BCLC)
staging system is the most widely applied staging system for patients
with hepatocellular carcinoma (HCC). However, whether single large
hepatocellular carcinoma (SLHCC) is classified as the Barcelona Clinic
Liver Cancer (BCLC) stage A or B is still controversial till now. We
aimed to compare the clinical manifestations, treatment modality
and prognosis among patients with SLHCC and those in the BCLC
stage A and B.
Methods: We enrolled 2635 treatment-naïve HCC patients with BCLC
stage A or B from 2007 to 2015. Factors in terms of prognoses were
analyzed by multivariate analysis.
Results: There were 1560 patients with tumors within the Milan
criteria (single tumor ≤5 cm or two or three nodule ≤3 cm, group A),
466 patients with SLHCC (single tumor >5 cm, group B) and 609
patients with two or three nodules >3 cm or >3 nodules but without
vascular invasion or extra-hepatic metastasis (BCLC stage B, group C),
respectively. After a median follow-up duration of 22.5 months, 974
patients dead. The cumulative 1-, 3-, and 5-year cumulative survival
rates were 90.6% vs. 72.2% vs. 58.8%, 75.0% vs. 54.5% vs. 42.6%, and
66.3% vs. 40.5% vs. 27.3% for patients in the group A, B and C,
respectively ( p < 0.001). Multivariate analysis disclosed that serum
albumin ≤3.5 gm/dL (hazard ratio, HR 1.695, 95% confidence interval
1.406–2.041, p < 0.001), bilirubin >1.0 mg/dL (HR 1.327, 95% CI 1.089–
1.618, p = 0.005), alkaline phosphate >100 U/L (HR 1.334, 95% CI
1.104–1.612, p = 0.003), creatinine >1.0 mg/dL (HR 1.538, 95% CI
1.288–1.838, p < 0.001), alpha-fetoprotein >20 mg/mL (HR 1.731, 95%
CI 1.460–2.073, p < 0.001), non-curative therapy (HR 2.294, 95% CI
1.883–2.786, p < 0.001), staging (group A as reference, group B HR
1.479, 95% CI 1.209–1.810, p < 0.001, group C HR 1.265, 95% CI 1.147–
1.396, p < 0.001). Subgroup analysis across different demographic
characteristics, liver functional reserve, tumor factors and treatment
modalities also confirmed patients with group B had an intermediate
overall survival rate between those in the group A and C.

Conclusions: Patients with SLHCC had an overall survival rate
between BCLC stage A and B and the results were consistent by
multivariate analysis and subgroup analysis. They are suggested to be
classified as an independent stage from BCLC stage A and B. Moreover,
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curative treatment modality provided a better survival than palliative
therapy regardless of tumor stage.
SAT-074
Validation of novel eligibility criteria by integrating ALBI grade
and progression pattern for sorafenib-failed hepatocellular
carcinoma
P.-C. Lee1, Y.-T. Chen1, Y. Chao1, T.-I. Huo1, C.-P. Li1, C.-W. Su1, M.-H. Lee2,
M.-C. Hou1, F.-Y. Lee1, H.-C. Lin1, Y.-H. Huang1. 1Taipei Veteran General
Hospital; 2National Yang-Ming University, Taipei, Taiwan
E-mail: tympanum3688@gmail.com
Background and Aims: Sorafenib is the standard treatment for
advanced hepatocellular carcinoma (HCC) but is challenging after
treatment failure. Appropriate criteria for enrolling patients into
second-line trials are in unmet need. In this study, we aimed to
establish more objective criteria based on Albumin-Bilirubin (ALBI)
grade to select patients with better post-progression survival (PPS)
for second-line treatment.
Methods: Consecutive 404 advanced HCC patients receiving sorafenib were retrospectively enrolled. All patients were in Child-Pugh
class A and BCLC stage C with either portal vein invasion or
extrahepatic metastasis at the beginning of sorafenib treatment.
Radiologic evaluation was based on mRECIST criteria, clinical and
compliance assessments were performed every two months, and two
to four weeks, respectively.
Results: During the median follow-up period of 5.8 months
(interquartile range [IQR], 3.2–13.8), 310 patients developed progressive disease (PD) and 350 deaths occurred. The median PPS was
4.0 (95%CI, 1.9–9.1) months. We randomly allocated 310 PD cases into
model and validation group by 1 to 1 ratio. The factors associated with
PPS in the model group were ALBI grade at PD (grade 2 vs. 1, hazard
ratio [HR] = 1.90, p = 0.028; grade 3 vs. 1, HR = 4.89, p < 0.001), new
extrahepatic lesions (NEH) (HR = 2.14, p < 0.001), and early PD within
4 months (HR = 1.85, p = 0.014). ALBI-PD criteria were established by
incorporating ALBI grading and PD pattern (including time to PD and
the presence of NEH or not at PD). In the validation group, patients
within the ALBI-PD criteria had significant longer PPS than those
beyond it even in Child-Pugh A (median 17.0 vs. 5.8 months, p =
0.001) or A5-B7 (median 14.9 vs. 4.3 months, p < 0.001)
subpopulations.

Conclusions: ALBI-PD can further differentiate PPS and stratify
advanced HCC for the second-line trials or salvage therapy.
SAT-075
The long-term outcomes of patients with the Barcelona Clinic
Liver Cancer stage 0 hepatocellular carcinoma after
radiofrequency ablation therapy
P.-C. Lee1,2, C.-W. Su1,2, Y.-Y. Chiou2,3, P.-C. Chen1, C.-Y. Chang1,
Y.-H. Huang1,2,4, T.-I. Huo1,5, M.-C. Hou1,2,6, H.-C. Lin1,2, J.-C. Wu4,7.
1
Division of Gastroenterology and Hepatology, Department of Medicine,
Taipei Veterans General Hospital; 2Faculty of Medicine, School of
Medicine, National Yang-Ming University; 3Division of Gastrointestinal
Radiology, Department of Radiology, Taipei Veterans General Hospital;
4
Institute of Clinical Medicine, School of Medicine; 5Institute of
Pharmacology, School of Medicine, National Yang-Ming University;

6

Endoscopy Center for Diagnosis and Treatment; 7Division of
Translational Research, Department of Medical Research, Taipei Veterans
General Hospital, Taipei, Taiwan
E-mail: cwsu2@vghtpe.gov.tw

Background and Aims: Current guidelines recommend local
ablation therapy, such as radiofrequency ablation (RFA), could be
served as a curative treatment modality for patients with early stage
hepatocellular carcinoma (HCC). However, the long-term outcomes
of patients with solitary HCC less than 2 cm in size (the Barcelona
Clinic Liver Cancer, BCLC stage 0) after RFA is not fully investigated till
now. We aimed to assess the long-term prognosis of patients with
BCLC stage 0 HCC after RFA.
Methods: We retrospectively enrolled 194 patients with BCLC stage 0
HCC and underwent RFA in Taipei Veterans General Hospital from
2002 to 2015. Factors determining poor overall survival and
recurrence after RFA were analyzed by Cox proportional hazards
model.
Results: The mean age was 65.6 ± 11.8 years and 120 patients (61.9%)
were men. After a median follow-up duration of 44.7 months
(interquartile range, IQR 27.5–66.4 months), 40 patients died and
154 patients were still alive in their last visit. The cumulative 3-, 5and 10-year overall survival rates were 86.2%, 77.1%, and 62.2%,
respectively. Multivariate analysis disclosed that a platelet count
<100,000/mm3 (hazard ratio, HR 2.777, 95% confidence interval, CI
1.275–6.051, p = 0.010) was the only one risk factor to determine poor
overall survival. Besides, 98 patients had tumor recurrence after RFA,
with 15.0 months median time of development (IQR 7.2–30.0
months). The cumulative 3-, 5- and 10-year recurrence-free survival
rates were 48.6%, 37.1%, and 28.0%, respectively. Multivariate analysis
showed that a serum albumin level < 3.5 g/dL (HR 1.789, 95% CI
1.081–2.959, p = 0.024) was associated with poorer recurrence-free
survival after RFA.
Conclusions: For patients with BCLC stage 0 HCC, RFA could provide
an excellent long-term outcome with a 10-year overall survival rate of
62.2%. It could serve as an ideal surrogate for patients who are
unsuitable for liver transplantation or resection surgery. Liver
functional reserve and the degree of portal hypertension, including
platelet counts and serum albumin levels, but not tumor-associated
factors, were the most important factors to determine the prognosis
of patients with early-stage HCC after RFA.
SAT-076
Polymorphisms in the cyclooxygenase-2 (COX-2) gene, vascular
endothelial growth factor (VEGF) and methylenetetrahydrofolate
reductase (MTHFR) gene in patients with hepatocellular
carcinoma and hepatitis C virus infection
S.C.R.D. Carvalho1,2,3, L.R.S. Vasconcelos3,4, R.F. Carmo5,
D.C.B.L. Aroucha2,3,6, M.T. Tomitão1, U. Ribeiro-Jr1,
L.M.M.B. Pereira2,3,6, C.P. Oliveira1, F.J. Carrilho1. 1Department of
Gastroenterology, University of São Paulo School of Medicine, São Paulo;
2
Department of gastroenterology, Osvaldo Cruz Universitary HospitalUPE; 3Institute of Liver and Transplantation of Pernambuco; 4Research
Center Aggeu Magalhães-Fiocruz PE, Recife; 5Federal University of São
Francisco Valley-UNIVASF, Petrolina; 6Department of Gastroenterology,
University of Pernambuco School of Medicine, Recife, Brazil
E-mail: sylenerampche@hotmail.com
Background and Aims: Hepatic cirrhosis is a risk factor for
hepatocellular carcinoma (HCC). In Brazil, the most common
chronic liver disease associated with HCC is the hepatitis C virus
(HCV) infection. Inflammation, angiogenesis and folate deficiency
may be associated with the risk for HCC. Thus the polymorphisms of
genes related to those processes, such COX-2, VEGF and MTHFR in
patients with chronic hepatitis C and HCC could lead to genetic
markers for HCC in HCV infection. Our aim was evaluate the
polymorphisms of COX-2 (rs689466, rs5275), VEGF (rs699947,
rs2010963, rs833061, rs3025039) and MTHFR (rs1801133,1801131)
genes in Brazilian patients with HCC and HCV infection.
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Methods: Were enrolled 119 patients with HCC and HCV infection
follow-up in the hepatology clinic of the HUOC/UPE and the IFP-PE,
Brazil. This study had ethics committee approval and the patients
signed the consent form. All patients had diagnosis of HCV by PCR
and HCC by magnetic resonance and/or tomography approaches.
Results: Among the individuals with HCC, 70.6% were men. The mean
age in years was 62.3. According to the Child-Pugh classification, the
following were distributed: A 60.9%; B 36.5%; C 2.6%. The tumor size
mean was 4.4 cm. Regarding to number of nodules 52.10% was
multinodular. An association test was performed between the HCC
and control groups to verify the frequency of the variant alleles in the
study population. An association of the COX2 gene allele G (rs689466)
with protective effect for HCC was found p = 0.01 OR 0.57 IC (0.3742–
0.8822). The C alleles of MTHFR (rs1801131) and VEGF (rs2010963)
were associated with protection of the multinodular form, and the
MTHFR T allele (rs1801133) was associated with a risk factor for
development of the multinodular form p = 0,04 OR 1,835 IC (1,022–
3,297). Multivariate analysis was performed, were include in the
model the gender male and age as potential confounding factors, the
CC genotype (rs2010963) VEGF gene was an independent factor
associated with protection for the development of multinodular
tumors. A survival analysis stratified by MTHFR (rs1801131), MTHFR
(rs1801133) and VEGF (rs2010963) genotypes were also performed,
but no significant results were observed.
Conclusions: In our population an association of the gene COX2 allele
G (rs689466) with protective effect for occurrence of CHC was
verified. It has also been observed that the MTHFR genes (rs1801131
and rs1801133) and VEGF (rs2010963) have influence on the
uninodular or multinodular presentation of the tumor.
SAT-077
Relationship between overall survival and time to progression
after transarterial chemoembolization therapy in patients with
hepatocellular carcinoma
T. Arizumi1, K. Ueshima1, M. Kudo1. 1Kindai University, Osakasayama
City, Japan
E-mail: tadaaki_a_tadaaki@yahoo.co.jp
Background and Aims: We had developed the Kinki criteria focusing
on a substaging for BCLC stage B disease. In the Kinki criteria,
transarterial chemoembolization (TACE) is indicated for B1 and B2
stage. In B1 and B2 sub-stage, we retrospectively evaluated the
association between overall survival (OS) and time to progression
(TTP) of patients with hepatocellular carcinoma (HCC).
Methods: Between January 2006 and December 2013, 592 patients
with HCC were treated with TACE therapy at our hospital. One
hundred eighteen and 170 patients were diagnosed as B1 and B2 substage, respectively. We newly defined TACE TTP (TTTP) as the time to
progression from baseline image after TACE. We evaluated the
relationship between TTTP classified every 5 months and OS.
Results: In B1 sub-stage, the median OS was 42.3 months (95%
confidence interval [CI] 34.4–50.7); the median TTTP was 9.5 months
(95% CI 7.0–10.9). The median OS of the patients classified as 0–5, 5–
10, 10–15, 15–20, 20–25, 25–30, 30–35, 35–40, 40–45 and 50
<months was 27.0 months (95% CI 84.5–2.2 months), 24.7 months
(95% CI 100.4–5.6 months), 30.2 months (95% CI 108.7–8.0 months),
47.0 months (95% CI 113.4–16.0 months), 46.4 months (95% CI 71.1–
23.5 months), 54.5 months (95% CI 88.4–46.7 months), 34.4 months
(95% CI 35.3–33.4 months), 37.4 months (95% CI 37.4–37.4 months),
62.7 months (95% CI 88.2–44.0 months), and 89.2 months (95% CI
115.1–63.2 months) by TTTP, respectively. In B2 sub-stage, the median
OS was 29.3 months (95% CI 26.1–37.6); the median TTTP was 5.3
months (95% CI 4.6–6.7). The median OS of the patients classified as
0–5, 5–10, 10–15, 15–20, 20–25, 25–30, 30–35, 40–45, 45–50 and 50
< months was 16.9 months (95% CI 63.9–0.4 months), 28.8 months
(95% CI 65.6–7.7 months), 43.6 months (95% CI 126.9–11.5 months),
21.5 months (95% CI 87.3–15.2 months), 32.2 months (95% CI 60.5–
22.4 months), 38.3 months (95% CI 56.8–25.3 months), 34.7 months
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(95% CI 34.7–34.7 months), 88.8 months (95% CI 88.8–88.8 months),
57.5 months (95% CI 57.5–57.5 months), and 68.2 months (95% CI
115.7–55.6 months) by TTTP, respectively. Both calibration curves for
B1 sub-stage and B2 sub-stage demonstrated matching of between
OS and TTTP. Both B1 and B2 sub-stage demonstrated moderate
calibration with R2 = 0.6563 ( p = 0.0045) and R2 = 0.6433 ( p =
0.0052), respectively.
Conclusions: There was a correlation between TTTP and OS in
patients with HCC after TACE therapy. The OS may be predicted by
TTTP in patients with HCC after TACE therapy.
SAT-078
Prognostic impact of serum alpha-fetoprotein in patients with
hepatocellular carcinoma: an international collaborative study
P. Broadhurst1, H. Toyoda2, T. Kumada2, N. Schweitzer3, A. Vogel3,
J. Benckert4, T. Berg4, J. Best5, A. Dechêne5, A. Weinmann6,7, P. Galle6,
W. Yeo8, S.L. Chan8, S. Berhane9, D. Palmer9, T. Cross10, N. Stern11,
H. Reeves12,13, P. Johnson9,14. 1The School of Medicine, University of
Liverpool, Liverpool, United Kingdom; 2Gastroenterology and
Hepatology, Ogaki Municipal Hospital, Ogaki, Gifu, Japan; 3Clinic of
Gastroenterology, Hepatology and Endocrinology, Hannover Medical
High School, Hannover; 4Gastroenterology and Rheumatology, Section
Hepatology, University Hospital, Leipzig; 5Gastroenterology and
Hepatology, University Hospital Essen, University Duisburg-Essen,
Essen; 6Medicine I; 7Clinical Registry Unit (CRU), University Medical
Center Johannes Gutenberg University, Mainz, Germany; 8Clinical
Oncology, Chinese University of Hong Kong, Hong Kong Cancer
Institute, Hong Kong, China; 9Molecular and Clinical Cancer Medicine,
University of Liverpool; 10Hepatology, Royal Liverpool and Broadgreen
University Hospital NHS Trust; 11Digestive Diseases Unit, Aintree
University Hospitals NHS Foundation Trust, Liverpool; 12Northern
Institute for Cancer Research; 13The Hepatopancreatobiliary
Multidisciplinary Team, Newcastle upon Tyne NHS Foundation
Trust, The Freeman Hospital, Newcastle upon Tyne; 14The
Clatterbridge Cancer Centre NHS Foundation Trust, Bebington, Wirral,
United Kingdom
E-mail: sarahberhane1@gmail.com
Background and Aims: Prognosis in hepatocellular carcinoma is
conventionally assessed by staging systems such as CLIP or BCLC.
Whilst the diagnostic performance of alpha-fetoprotein (AFP)
remains controversial, the prognostic impact of AFP is being
increasingly recognised and included in such staging systems
(within, for example, CLIP) and as one of the criteria for liver
transplantation. We aimed here to undertake a global assessment of
the prognostic value of AFP, assessing the entire range of AFP levels
rather than applying simple dichotomisation.
Methods: We accrued data 4461 hepatocellular carcinoma (HCC)
patients from Europe (n = 1835), China (n = 1112) and Japan (n = 1514)
and examined the relationship between log10 AFP and survival.
Results: In all regions and irrespective of disease aetiology, there was
an almost linear relationship between log10 AFP and survival (figure).
Furthermore, there was an equally clear discrimination in survival
according to AFP level at different disease stages (early, intermediate
or advanced) (Table).
Table: Median survival (95% CI) according to log10 AFP class in patients
undergoing advanced, intermediate and early stage treatments

Log10AFP
0–1
1–2
2–3
3–4
4–5
>5

Advanced
(sorafenib)
n = 1017

Intermediate
(TACE)
n = 1138

Early (RFA,
resection, PEIT)
n = 1892

15.8 (13.0, 19.3)
12.6 (10.6, 15.2)
9.8 (7.8, 11.2)
6.6 (5.7, 8.1)
5.7 (5.0, 6.8)
4.0 (2.5, 6.4)

23.5 (20.3, 25.7)
20.3 (17.3, 23.8)
12.8 (11.3, 15.5)
12.8 (8.8, 14.6)
6.3 (4.7, 7.9)
4.0 (2.1, 12.3)

105.5 (86.3, 135.9)
64.1 (56.6, 69.4)
65.4 (49.2, 87.6)
66.0 (37.3, 99.5)
47.0 (16.9, .)
27.3 (8.8, .)
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Conclusions: Serial measurement of GALAD may permit early
detection of recurrence. Changes in serum biomarkers are likely to
be directly related to the primary tumour rather than stemming from
a field change in the non-tumorous liver.
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SAT-079
Serum biomarker (‘GALAD’) response after resection of
hepatocellular carcinoma: impact of tumour recurrence
P.J. Johnson1,2, S. Berhane1, T. Tada3, H. Toyoda3, T. Kumada3.
1
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Bebington, Wirral, United Kingdom; 3Gastroenterology and Hepatology,
Ogaki Municipal Hospital, Ogaki, Gifu, Japan
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Background and Aims: A serum-based tool (“GALAD”) for the
detection of hepatocellular carcinoma (HCC) has been developed. The
model is based on Gender, Age and three serological biomarkers, AFP,
AFP-L3 and DCP1, all of which are commercially available on a single
standard platform. The model has been extensively validated2,3.
Methods: Serial data were available on 326 patients with HCC (82%
solitary, median tumours size of 2.7 cm (IQR 1.8, 4.4), 62.3% HCV,
18.1% HBV, 19.6% other) undergoing surgical resection with curative
intent. In 195 of these, there was recurrence within 3 years of
resection, and in 131 there was no recurrence.
Results: After resection, the GALAD score declined in all patients but
the decline was most marked in those that had no recurrence by
3 years, reaching and remaining below the our reference range within
3 months of resection (figure). By contrast, among that group that had
recurrent disease, after a more modest decline, the values increased
steadily. The GALAD score was significantly different between the
two groups at 9 months ( p < 0.0001). Those with recurrence tended
to have higher degrees of fibrosis (as judged by their FIB-4 index)
( p = 0.0004) both at the time of resection 2.89 (IQR 2.13, 4.69) vs. 4.22
(IQR 2.73, 6.01) and subsequently.

SAT-080
Hepatocellular carcinoma recurrence after direct antiviral agent
treatment: a european multicentric study
P. Kolly1,2, O. Waidmann3, J. Vermehren3, C. Moreno4, T. Berg5,
D. Semela6, S. Zeuzem3, J.-F. Dufour1,2. 1Hepatology, Department of
Clinical Research, University of Bern; 2University Clinic of Visceral
Surgery and Medicine, Inselspital Bern, Bern, Switzerland; 3Department
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Wolfgang Goethe University Hospital Frankfurt, Frankfurt, Germany;
4
Cliniques Universitaires de Bruxelles Hôpital Erasme, Université Libre de
Bruxelles, Brussels, Belgium; 5Department of Internal Medicine,
Neurology and Dermatology, Medical Clinic of Gastroenterology and
Rheumatology, Section of Hepatology, University Hospital Leipzig,
Leipzig, Germany; 6Division of Gastroenterology, Canton Hospital St
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Background and Aims: Since the introduction of new Direct Antiviral
Agents (DAA) for hepatitis C virus, evidence has been published
suggesting an increased rate of hepatocellular carcinoma recurrence
after DAA therapy. The aim of this study is to explore the HCC
recurrences after DAA therapy in patients having been treated for HCC
in an international multicentric cohort and looking at possible
cofactors.
Methods: For this study, a multicentric cohort was built with patients
treated in five different centers in Europe: University Hospital
Frankfurt, Germany, Inselspital Bern, Switzerland, Erasmus Hospital
Brussels, Belgium, University Hospital Leipzig, Germany and Canton
Hospital St Gallen, Switzerland. We included patients that have been
treated for their HCC prior to DAA therapy with surgical resection,
ablation or transarterial (chemo-)embolization and who showed a
radiological complete response before starting DAA treatment.
Results: We included a total of 56 patients, 73.2% were men, median
age was 61 (48–83), and the mean follow up time was 21.0 months
after HCC treatment. HCC recurrence rate of 19% at 1 year and 44% at 2
years after HCC treatment. Anti-HBc positive serology ( p = 0.193),
hepatitis C genotype ( p = 0.970) were not associated with HCC
recurrence. Patients who had a longer timeframe between HCC
treatment and DAA treatment were less at risk of developing a
recurrence (HR 0.908, 95% CI 0.857–0.962, p = 0.001).
Conclusions: An international multicentric cohort of HCC patients
with complete radiological response before DAA treatment finds a
HCC recurrence rate of 19% and 44% at 1 and 2 years, respectively. The
timeframe between HCC treatment and DAA therapy is a predictor for
recurrences.
SAT-081
A 6 year single centre experience of automated surveillance for
hepatocellular carcinoma
T. Cross1, D. Yew1, N. Kibriya2, J. Evans2. 1Department of Hepatology;
2Department of Interventional Radiology, The Royal Liverpool Hospital,
Liverpool, United Kingdom
E-mail: tjscross@hotmail.com
Background and Aims: Hepatocellular carcinoma (HCC) in western
populations occurs mainly in cirrhosis. Liver ultrasound for surveillance for HCC aims to detect cancer at an early stage when patients
have a better prospect of cure. But the role of surveillance is
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controversial. New guidelines from the National Institute of health
and clinical excellence (NICE) in the UK, recommend surveillance be
offered to all patients with cirrhosis. The aim was to assess outcomes
from patients enrolled in a HCC surveillance programme in a single
centre in the UK, and to determine methods to identify patients most
likely to benefit.
Methods: A single centre study of patients at the Royal Liverpool
Hospital from September 2009 to October 2016. Patients were offered
6-monthly ultrasound scans. Patient characteristics collected
included, age, gender, etiology, standard biochemistry, BCLC stage,
ECOG performance status, tumour size and number, and treatments
offered. Additional factors included number of patients identified
with curative disease, how many were offered curative treatment,
and patient from diagnosis.
Results: 299 patients were identified, 238 (80%), male. Median age 67
yrs (57–74). The known disease etiologies were: ALD = 89, HBV = 18,
HCV = 54, NASH = 70, hemochromatosis = 13, ALD + viral = 13, others =
24. BCLC stage:0 = 19, A = 101, B = 63, C = 38, D = 48. Treatments
offered: resection-transplant = 34, loco-regional therapy = 132, sorafenib = 19, palliation = 92. Of 292 patients 89 (31%), had HCC
identified in surveillance. Surveillance patients were more likely to
have disease detected at curable stage OR 0.56 (0.41–0.75, p < 0.0001),
be offered curative therapy OR 0.65 (0.54–0.73 p < 0.0001), and
improved patient survival 1 year from diagnosis p = 0.01, but not
beyond (2 years p = 0.26). 24% of surveillance patients were ECOG 0,
while 18% of non-surveillance patients were ECOG 0. ECOG status was
a strong predictor of death 1 year log rank = 8.8, p = 0.003, 2 years log
rank 12.9, p < 0.0001. A Duvoux score at presentation < 2 was also a
strong predictor of survival 1 year log rank = 36.4, p < 0.0001, 2 years
log—rank 39.4 p < 0.0001. The neutrophil to lymphocyte ration also
predicted mortality at 2 years p < 0.0001.
Conclusions: Patients on surveillance had earlier stage disease, were
more likely to be offered curative therapy and be living one year from
diagnosis. Survival benefit did not extend beyond this. The high
proportion of patients with ECOG ≥ 1, suggests that many patients are
inappropriately in surveillance programmes.
SAT-082
The diagnostic and prognostic values of serum PIVKA-II in Thai
patients with hepatitis B-related hepatocellular carcinoma
N. Pinjaroen1, A. Khlaiphuengsin2, N. Chuaypen2, P. Tangkijvanich2.
1
Radiology; 2Biochemistry, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand
E-mail: pisittkvn@yahoo.com
Background and Aims: The aims of this study were to evaluate the
diagnostic and prognostic roles of serum protein induced by vitamin
K absence or antagonist-II (PIVKA-II) in patients with hepatitis Brelated hepatocellular carcinoma (HCC).
Methods: Four groups were studied, which included 251 patients
with HCC, 47 patients with liver cirrhosis (LC), 104 patients with
chronic hepatitis (CH) and 50 healthy subjects. Serum PIVKA-II and
alpha-fetoprotein (AFP) levels were measured by automated
methods.
Results: Serum PIVKA-II levels were significantly higher in patients
with HCC than in the other groups. Among patients with HCC, there
was a weak correlation between PIVKA-II and AFP values (r2 = 0.315;
p < 0.001). Area under receiver operating characteristics (ROC) curves
in differentiating HCC from non-HCC were 0.933 (95% CI; 0.908–
0.958) for PIVKA-II, 0.915 (95% CI; 0.888–0.941) for AFP, and 0.971
(95% CI; 0.955–0.986) for the combined tests. At the optimal cut-off
value (60 mAU/mL), PIVKA-II had sensitivity and specificity of 98%
and 85%, respectively. In patients with early HCC, elevated PIVKA-II
level (≥60 mAU/mL) was found in 36.5% of cases with high AFP
(≥20 ng/mL) and 63.5% of those with low AFP levels (<20 ng/mL). By
multivariate analysis, PIVKA-II level was significantly correlated with
large tumor sizes and advancing BCLC stage. The overall survival of
patients with low PIVKA-II levels before undergoing TACE was better
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than that of patients with high PIVKA-II levels (45 months and 12
months, respectively, p = 0.002 by the log-rank test).
Conclusions: Serum PIVKA-II was a useful diagnostic and prognostic
marker for HBV-related HCC. The combined use of serum PIVKA-II
and AFP could improve the diagnosis of early HCC.
SAT-083
Adjuvant Huaier granule for hepatocellular carcinoma after
curative resection: a phase IV, multicenter, randomized, and
parallel-group controlled clinical trial
Q. Chen1, X.-P. Chen1. 1Tongji Hospital, Hust, Wuhan, China
E-mail: chenqian201579@yahoo.com
Background and Aims: Resection of hepatocellular carcinoma (HCC)
is potentially curative, but local recurrence and/or distant metastasis
are common. Traditional Chinese Medicine (TCM) Huaier has been
widely used as an anti-cancer and immunomodulatory agent in
China. In this multicenter, randomized, and parallel-group controlled, phase 4 trial, we evaluated the efficacy and safety of Huaier as
adjuvant therapy in patients who underwent curative resection for
hepatocellular carcinoma and recovered within 15 days.
Methods: Patients were screened from 40 hospitals in China between
December 7, 2011 and December 31, 2014. We randomly assigned the
patients at 2:1 ratio to receive either 20 g oral dose of Huaier, three
times a day or no further treatment (controls) for a maximum of 96
weeks. 686 paitients received the study treatment and 316 received
no adjuvant treatment. Patients were stratified by age, gender, ChildPugh status and recurrence risk. The primary endpoints were
recurrence-free survival (RFS) and RFS rate after analysis cut-off on
July 25, 2016. Secondary endpoints include overall survival (OS) and
tumor extrahepatic recurrence rate (ERR).
Results: The median duration of follow-up was 73.6 (range 3.6–96)
weeks. The RFS rate was significantly higher in the Huaier group than
in the control group (62.39% versus 49.05%; difference, 13.34 95%
confidence interval [CI], 6.74 to 19.94; p = 0.0001). The RFS was 75.5
weeks in Huaier group and 68.5 weeks in control group, respectively
(hazard ratio, 0.67; 95% CI 0.55–0.81). OS was 95.19% in Huaier
group and 91.46% in control group, respectively (difference, 3.73, 95%
CI 0.26–7.21; p = 0.0207). The ERR rate was 8.60% and 13.61%,
respectively (difference, 7.55, 95% CI 2.50–12.59; p = 0.0018).
Furthermore, for those hepatitis virus carriers who did not receive
perioperative antiviral therapy, the tumor recurrence rate was
significantly lower in Huaier group than in control group (38.03%
versus 52.60%; p = 0.0009).

Conclusions: Among patients who underwent curative resection for
hepatocellular carcinoma, the treatment of 20g oral dose of Huaier,
three times a day significantly increases the RFS, overall survival,
and reduces the rate of extrahepatic tumor recurrence, in comparison
with no Huaier treatment. (ClinicalTrials.gov number, NCT01770431).
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SAT-084
Hepatocellular carcinoma and metabolic risk factors in a main
reference center in Italy
R.I.K. Jouness1, C. Rosso1, M. Marietti1, G.P. Caviglia1, A. Nasce1̀ ,
D. Campion1, A. Cantamessa1, P. Carucci1, E. Bugianesi1. 1Division of
Gastroenterology and Hepatology, Medical Sciences, University of Torino,
Torino, Italy
E-mail: ibrahim.massimo@gmail.com
Background and Aims: Hepatocellular carcinoma (HCC) is increasingly reported to be related with metabolic risk factors, particularly in
patients with nonalcoholic fatty liver disease (NAFLD) and Chronic
Hepatitis C (CHC).
Methods: Following the introduction of a centralized specialist team
to manage patients with HCC, we characterized the demographics of
patients referred to the GI Division at the University Hospital of
Torino and sought the relationship between the severity of HCC and
their metabolic comorbidities.
Results: In total 1039 patients with HCC were consecutively referred
since 2011. The large majority were HCV (n = 640, 61.6%), followed by
HBV (n = 126, 12.1%), NAFLD (n = 86, 8.3%) and alcohol (n = 157, 15.1%).
Across the 5-years period (2011–2016), there was a trend in increase
of HCV- and NAFLD-HCC, while alcohol-HCC decreased and HBV-HCC
was stable. In the same time lag, the age of patients with HCV-HCC
progressively decreased (p < 0.001), while it was unchanged in the
other etiologies. Diabetes mellitus (DM) was diagnosed in 30% of the
whole HCC cohort (23% in HCV-, 28.3% in HBV- , 51% in NAFLD- and
47% in alcohol-HCC). Barcelona Clinic Liver Cancer (BCLC) stage was
inversely related with BMI (OR 0.64, 95% CI 0.42–0.98; p = 0.0384) in
the whole cohort and in the NAFLD-HCC cohort it was directly related
to the presence of DM (OR 11.3, 95% CI 2.1–62.1; p = 0.0052). However,
the association between DM and BCLC score was not maintained
when the analysis was restricted to Child-Pugh A. Diabetic patients
were less likely to be treated by surgery (OLT or liver resection) in the
whole HCC cohort. Accordingly, DM was associated with multiple
loco-regional treatments ( p = 0.041).
Conclusions: The presence of DM is associated with HCC severity
according to BCLC score in the NAFLD-HCC cohort and it is also
associated with multiple loco-regional therapy and less likelihood of
surgical treatment in the whole HCC cohort.
SAT-085
Significantly lower rates of cirrhosis and worse long-term survival
in cryptogenic hepatocellular carcinoma compared to viral
etiologies: results of a multi-center international cohort
T. Jun1, M.-L. Yeh2, V. Chen1,3, J.D. Yang4, P. Nguyen1, M. Chung1,5,
G. Nasra4, C.F. Huang2, C.-Y. Dai2, J.-F. Huang2, W.-L. Chuang2,
L. Roberts4, M. Nguyen1, M.-L. Yu2. 1Stanford University, Palo Alto,
United States; 2Kaohsiung Medical University Hospital, Kaohsiung,
Taiwan; 3University of Michigan Health System, Ann Arbor; 4Mayo
Clinic, Rochester; 5Vanderbilt University, Nashville, United States
E-mail: mindiehn@stanford.edu
Background and Aims: HCC is a major cause of cancer death
worldwide. Globally, HBV and HCV are the most important causes of
HCC but non-alcoholic fatty liver disease (NAFLD) is a fast rising
etiology that is associated with HCC even in the absence of cirrhosis
or advanced fibrosis. However, the non-cirrhotic NAFLD population is
not included in current HCC screening guidelines. We investigate the
prevalence of cirrhosis among patients with cryptogenic HCC (as a
surrogate for NAFLD-related HCC) compared to viral HCC.
Methods: This is a retrospective cohort study of 3,878 consecutive
adult patients with HCC diagnosed from 2004 to 2014 at 3 centers:
1,815 from two US centers and 2,063 from a Taiwan center.
Cryptogenic HCC was defined as the absence of a history of viral
hepatitis, significant alcohol intake, or other diagnosed liver diseases.
Alcohol-related HCC and cases with multiple contributing etiologies
were excluded. Cirrhosis was assigned based on histology, clinical
assessment, nodular liver contour on imaging, or a history of either

severe ascites or hepatic encephalopathy. Survival data was obtained
from patient records and national death registries.
Results: Cirrhosis was significantly less common among patients
with cryptogenic HCC compared to those with either HBV or HCVrelated HCC (62.1% vs 72.1% HBV;,83.6% HCV, p < 0.001 for both).
Cryptogenic HCC patients were also less likely to have an AST to
platelet ratio index (APRI) score greater than 1 (46.2% vs. 53.0% HBV;
73.8% HCV, p = 0.01 and p < 0.001, respectively) and much less likely
to have an APRI score greater than 2 (17.7% vs 26.8% HBV; 47.5% HCV,
p < 0.001 for both). Cryptogenic HCC patients presented with tumors
that were larger (6 cm vs. 3.9 cm HBV; 3.2 cm HCV, p < 0.001 for both),
and more likely to have metastasized (16.2% vs. 11.2% HBV; 6.7% HCV,
p = 0.002, < 0.001, respectively). 10-year survival was significantly
worse for cryptogenic HCC compared to HBV and HCV HCC patients
( p < 0.001 for both). HCC etiology was not independently associated
with poorer survival in multivariate analysis with adjustments for
sex, age, tumor characteristics, liver function and treatment types.

Conclusions: Close to half (40%) of cryptogenic HCC presented in
patients without known cirrhosis. Cryptogenic HCC patients presented
with more advanced tumors and had significantly worse survival
compared to patients with viral disease. More work is needed to
enhance early detection of HCC in those with cryptogenic liver disease.
SAT-086
The risk of early occurrence and recurrence of hepatocellular
carcinoma in hepatitis C infected patients treated with direct
acting antivirals with and without pegylated interferon: a Belgian
experience
R. Bielen1,2, C. Moreno3, H. Van Vlierberghe4, S. Bourgeois5,
J.-P. Mulkay6, S. Francque7, W. Verlinden7, C. Brixko8,
J. Decaestecker9,10, C. De Galocsy11, F. Janssens10,12, M. Cool10,13,
C. Van Steenkiste4,14, F. D’heygere10,15, K. Wuyckens1, F. Nevens10,
G. Robaeys1,2,10. 1Faculty of Medicine and Life Sciences, Hasselt
University, Hasselt; 2Department of Gastro-Enterology and Hepatology,
Ziekenhuis Oost-Limburg, Genk; 3Department of Gastro-Enterology and
Hepatopancreatology, Erasme Hospital, Brussels; 4Department of
Gastro-Enterology and Hepatology, University Hospitals Gent, Gent;
5
Department of Gastro-Enterology and Hepatology, ZNA Stuivenberg,
Antwerp; 6Department of Gastro-Enterology and Hepatology, Hôpital
Saint-Pierre, Brussels; 7Department of Gastro-Enterology and
Hepatology, University Hospitals UZAntwerpen, Antwerp; 8Department
̀ e;
of Gastro-Enterology and Digestive Oncology, CHR Citadelle, Lieg
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Department of Gastro-Enterology and Hepatology, AZ Delta, Roeselare;
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Department of Gastro-Enterology and Hepatology, University
Hospitals KULeuven, Leuven; 11Department of Gastro-Enterology and
Hepatology, Hôpital HIS Bracops, Brussels; 12Department of GastroEnterology and Hepatology, Jessa Hospital, Hasselt; 13Department of
Gastro-Enterology and Hepatology, AZ Damiaan, Oostende;
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Department of Gastro-Enterology and Hepatology, AZ Maria
Middelares, Gent; 15Department of Gastro-Enterology and Hepatology,
AZ Groeninge, Kortrijk, Belgium
E-mail: bielenrob@gmail.com
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Background and Aims: Direct antiviral agents (DAA) have made HCV
treatment very effective and safe these last years. Recently, concerns
were raised of high rates of HCC recurrence in patients treated with
DAA. We investigated the HCC occurrence and recurrence rates
within six months after treatment with DAA with or without
Pegylated Interferon (PEG-IFN).
Methods: This is a retrospective, multicenter cohort trial, executed in
15 hospitals distributed across Belgium. Data were available from two
earlier trials investigating the outcome of treatment with DAA with
and without PEG-IFN. A new data collection based on the patient files
was executed by medical doctors. Populations were matched based
on fibrosis score starting from F3. Patients with a Child-Pugh score ≥B
were excluded. In total, 472 patients were included in this trial, of
whom 72 were treated with DAAwith PEG-IFN from 2008 to 2013 and
400 with DAA without PEG-IFN from 2013 until November 2015. In
this cohort also an analysis of the rates of follow up by radiographic
analysis was performed.
Results: Patients treated with DAA with PEG-IFN (53 y ± 8 y) were
younger than patients treated with DAA without PEG-IFN (59 y ±
12 y) ( p = 0.001). 48% (38/72) of patients treated with DAA with PEGIFN were in the F4 stage versus nearly 65% (259/399) of patients
treated with DAA only ( p = 0.004). Patients treated with DAA with
PEG-IFN also had lower SVR rates (63.9%) than patients with DAA only
(94.4%) ( p = 0.001). Radiographic follow up was 77.8% (n = 56/72) in
patients treated with DAA with PEG-IFN, and 78.0% (n = 312/400) in
patients treated with DAA without PEG-IFN. The early occurrence rate
of HCC in patients treated with DAA with PEG-IFN was 3.6% (n = 2/55)
and 1.1% (n = 3/277) in patients treated with DAA without PEG-IFN.
The early recurrence rate was 0% (n = 0/1) in patients treated with
DAA with PEG-IFN, and 20.0% (n = 7/35) in patients treated with DAA
without PEG-IFN. This is visualized in figure 1.

Conclusions: There is no difference in early occurrence of new HCC
between patients treated with DAA with and without PEG-IFN. We
did observe a high early recurrence rate of HCC in patients treated
with DAA without PEG-IFN. However, this difference is not significant
to patients treated with DAA with PEG-IFN, especially as there were
significant differences in patient characteristics such as age and
fibrosis stage. In 20% of this high risk population, screening for HCC
was inadequate. More efforts are necessary to remain vigilant for HCC
after treating high risk patients for HCV.
SAT-087
Significance of serum exosomal miR-122 and miR-21 as a
predictive biomarker in hepatocellular carcinoma patients who
underwent transarterial chemoembolization
T. Suehiro1, H. Miyaaki1, H. Shibata1, T. Honda1, E. Ozawa1, S. Miuma1,
N. Taura1, K. Nakao1. 1Gastroenterology and Hapatology, Nagasaki
University Hospital, Nagasaki, Japan
E-mail: chuntomo0902@gmail.com
Background and Aims: Some experimental data explore exosomes
secreted into various biofluid contain micro-RNA, DNA, protein, and
S624

micro-RNAs are small non coding RNAs that regulate mRNA post
transcriptionally. MiR-122 is the most abundant in the liver. It is
reported miR-122 is associated with liver homeostasis, fibrosis,
hepatocarcinogenesis, and deregulation of miR-122 and miR-21 are
important in hepatocellular carcinoma (HCC). HCC with liver
cirrhosis is difficult to treat in advanced stage. We analyzed
Exosomal miR-122 and miR-21 from serum with HCC patient
treated with transarterial chemoembolization (TACE).
Methods: The study was approved by the research ethics committee
of our hospital. Seventy five HCC patients who underwent TACE as a
first treatment at our hospital from January 2006 to March 2013 were
enrolled in this study. Exosomes were isolated from serum samples
which were collected before TACE and after TACE (about seven days
later after treatment) by using Exoquick®(SBI). Total RNA from
Exosome pellet was isolated with mirVanaTM miRNA Isolation Kit
(Invitrogen), miR-122 and miR-21 abundance was quantified by qRTPCR. Cell-miR-39 was used to normalize.
Results: Exosomal miR-122 expression level significantly decreased
after TACE ( p = 0.012, paired-t test), but Exosomal miR-21 expression
level did not significantly change. The expression level of Exosomal
miR-122 before TACE was significantly correlated with AST (r = 0.31,
p = 0.004), ALT (r = 0.33, p = 0.003), tumor diameter (r = 0.29, p =
0.010) and Child Pugh score (r = −0.28, p = 0.013), and that of
Exosomal miR-21 before TACE was correlated with prothrombin
time (r = 0.38, p < 0.001) and Child Pugh score (r = −0.30, p = 0.006).
The median survival time (MST) in all patients was 47 months and
both of exosomal miR were not associated with overall survival (OS).
In LC patients(n = 57), according to median value of relative
expression of miR-122 after TACE/before TACE (miR-122 ratio), the
higher expression group showed significantly longer OS than the
lower expression group ( p = 0.031, log rank test). Multivariate Cox
proportional hazards regression of clinical parameter revealed Child
grade B (HR 3.588, 95%CI 1.446–9.224, p = 0.006), tumor diameter
>3 cm (HR 3.606, 95%CI 1.484–9.505, p = 0.004), and lower expression
of Exosomal miR-122 ratio (HR 2.720, 95%CI 1.035–8.022, p = 0.042)
were associated with OS.
Conclusions: Exosomal miR-122 ratio can be a predictive biomarker
in HCC patients with liver cirrhosis, in contrast Exosomal miR-21 was
not associated with overall survival.
SAT-088
Validation of a simple scoring system to predict sorafenib
effectiveness in patients with hepatocellular carcinoma
R. Tortora1, A.C. Gardini2, G. Cordone1, G. Marisi3, F.G. Foschi4,
M. Scartozzi5, R. Granata1, L. Faloppi5, S. Cascinu6, S. Nicola7,
O. Brunetti7, V.O. Palmieri8, G. Ercoloani9, G.G. Di Costanzo1.
1
Transplantation – Liver Unit, Cardarelli Hospital, Naples;
2
MedicalOncology; 3Biosciences Laboratory, Istituto Scientifico
Romagnolo per lo Studio e Cura dei Tumori, Meldola; 4Internal Medicine,
Faenza Hospital, Faenza; 5MedicalOncology, University Hospital
Cagliari, Cagliari; 6Hematology and Oncology, University of Modena and
Reggio Emilia, Modena; 7MedicalOncology, Cancer Institute “Giovanni
Paolo II”; 8Biomedical Sciences and Human Oncology, University of Bar,
Bari; 9Surgical Oncology, General Hospital Morgagni, Pierantoni, Italy
E-mail: ggdicostanzo@libero.it
Background and Aims: Sorafenib is the recommended treatment in
patients with advanced stage hepatocellular carcinoma (HCC).
Nonetheless, it is expensive and effective in nearly 7% of patients.
Furthermore, sorafenib may cause adverse effects, detetiorating
quality of life. Therefore, an accurate selection of patients is needed.
In a previous study we constructed a simple scoring system based on
the occurrence of main sorafenib off-target effects (OTE). This score
was able to predict patient’s outcomes after four weeks of therapy.
The aim of the present study is to validate this score in an
independent, real-life cohort of HCC patients treated with sorafenib.
Methods: Clinical records of 275 outpatients treated with sorafenib
in 8 Italian centers from September 2008 to September 2015 were

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
retrospectively analysed. Skin toxicity, diarrhoea and arterial hypertension, occurring within the first month of therapy, were the OTEs
considered to calculate the score. At each OTE was assigned 1 point if
present; otherwise 0 point. Therefore the score ranged between 0
and 3.
Results: Median overall survival(OS) was 10.8 months (95% CI, 9.0–
12.6); median time-to-progression(TTP) was 5.1 months (95% CI, 4.4–
5.7). A progressive increase in median OS and TTP was observed from
patients with score 0 to patients with score 3 ( p = 0.000). The survival
probability at 6, 12, and 24 months was 55.1%, 24.5%, and 7.9% in
patients with score 0; 62.8%, 40.4%, and 19.6% in patients with score
1; 85.6%, 59.0%, and 22.8% in patients with score 2; 100%, 80.9%, and
46.2% in patients with score 3, respectively (Figure). At radiological
evaluation, complete response was observed in 1 patient (0.4%),
partial response in 41(15.2%) patients, stable disease in 117 (43.5%)
patients, with an overall disease control rate of 59.1%. The disease
control rate in patients with score 0, 1, 2, 3 was 34.3%, 51.6%, 80.9%,
and 96.3%, respectively ( p = 0.000). complete or partial response was
not observed in patients with score 0, but it occurred in 12.1%, 23.5%
and 44.4% of patients with score 1,2 and 3 respectively( p = 0.000).
Multivariate analysis showed that only performance status and the
simple score were independently associated with OS.

model with both analyses was developed and subsequently validated
in a prospective cohort of 45 patients.
Results: In the retrospective study, single BPA and UPA showed
sensitivities of 83 and 89% and specificities of 80 and 86% with an area
under the curve (AUC) value of 0.85 and 0.93. If CC was defined as
positive UPA and BPA the combination resulted in a sensitivity of 72%
and a specificity of 96%. The logistic regression model resulted in an
increase in sensitivity to 92% at 84% specificity with an AUC of 0.96.
Applied to the prospective study cohort, the logistic regression model
was superior in its sensitivity (94%) and specificity (76%) over single
BPA (63% sensitivity, 69% specificity) and UPA (81% sensitivity, 72%
specificity) with an AUC of 0.84.

Conclusions: Our logistic regression model enables CC diagnosis
with a higher accuracy than currently available diagnostic tools
leading potentially to an earlier diagnosis.
Conclusions: We validated a scoring system useful to predict
outcomes in sorafenib treated patients with HCC. This score is
simple to calculate and for its characteristics is an ideal tool to be
implemented in daily clinical practice.
SAT-089
A combined bile and urine proteomic test for cholangiocarcinoma
diagnosis in patients with biliary strictures of unknown origin
T. Voigtländer1, J. Metzger2, M. Jäger3, M. Manns1, T. Lankisch1.
1
Gastroenterology, Hepatology and Endocrinology, Medical School
Hannover; 2Mosaiques Diagnostics; 3Visceral and Transplant Surgery,
Medical School Hannover, Hannover, Germany
E-mail: voigtlaender.torsten@mh-hannover.de
Background and Aims: Detection of cholangiocarcinoma (CC)
remains a diagnostic challenge particularly in patients with
primary sclerosing cholangitis (PSC). We recently established
diagnostic peptide marker models in bile and urine to detect CC.
Our aim was to combine both models to reach a higher diagnostic
accuracy of CC diagnosis.
Methods: Bile (BPA) and urine (UPA) proteome analysis by capillary
electrophoresis mass spectrometry was performed in a case-control
phase II study on 87 patients (36 CC including 13 with CC on top of
PSC, 33 PSC and 18 other benign disorders). A logistic regression

SAT-090
Extent of portal invasion in patients with hepatocellular
carcinoma: the more, the worse?
R. Kloeckner1, V. Steinle1, S. Koch2, D.P. dos Santos1,
A. Mähringer-Kunz1, C. Düber1, H. Lang3, M. Sprinzl4, J.U. Marquardt4,
P.R. Galle4, A. Weinmann4. 1Department of Diagnostic and
Interventional Radiology; 2Clinical Registry Unit (CRU); 3General,
Visceral and Transplant Surgery; 4Internal Medicine - Hepatology,
University Medical Center of Johannes Gutenberg University Mainz,
Mainz, Germany
E-mail: Roman.Kloeckner@gmail.com
Background and Aims: Portal vein invasion (PVI) is known to have a
significant impact on the prognosis of patients with hepatocellular
carcinoma (HCC). Nevertheless, the degree of invasion can vary from
sub-/segmental invasion to complete occlusion of the main trunk of
the portal vein (PV). The purpose of this study was to evaluate whether
the degree of invasion correlates with an impaired prognosis.
Methods: 407 patients with HCC were extracted from the clinical
registry of our tertiary referral center as an ongoing effort to
reevaluate the extent of PVI in all patients treated between January
2000 and December 2015.
PVI was diagnosed by contrast enhanced computed tomography or
magnetic resonance imaging. The extent of PVI was documented
using the classification suggested by the Liver Cancer Study Group of
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Japan ranging from Vp0-Vp4: Vp0 = no PVI; Vp1 = segmental; Vp2 =
right anterior or right posterior portal vein; Vp3 = right or left portal
vein; Vp4 = main trunk. Median overall survival (OS) was calculated
for each Vp-group.
Results: PVI was present in 186 patients, 221 patients showed no sign
of PVI. The patients with PVI were classified Vp1 to Vp4 in 7, 27, 62,
and 90 cases. The corresponding median OS yielded 105, 164, 115, and
136 days for Vp1-Vp4, respectively. There was no significant
difference between these PVI-subgroups ( p = 0.437). Median OS
without PVI was 854 days and was therefore significantly longer
compared to the patients with any form of PVI ( p < 0.001).

Conclusions: PVI in patients with HCC is associated with a dismal
prognosis. However, the extent of PVI itself has no significant
impact – even a minor PVI leads to a very poor prognosis.
SAT-091
Soluble Axl identifies patients at higher risk for hepatocellular
carcinoma development: results from a large scale multicenter
analysis
M. Dengler1, K. Staufer2,3, H. Huber1, R. Stauber4, H. Bantel5,
K.H. Weiss6, P. Starlinger7, H. Pock4, P. Klöters-Plachky6,
D.N. Gotthardt6, P. Rauch8, C. Lackner9, J. Stift10, C. Brostjan7,
T. Gruenberger7, T. Kumada11, H. Toyoda11, T. Tada11, T.S. Weiss12,
M. Trauner3, W. Mikulits1. 1Department of Medicine I, Division: Institute
of Cancer Research, Comprehensive Cancer Center Vienna; 2Department
of Surgery, Division of Transplantation; 3Department of Internal
Medicine III, Division of Gastroenterology and Hepatology, Medical
University of Vienna, Vienna; 4Division of Gastroenterology and
Hepatology, Department of Internal Medicine, Medical University of
Graz, Graz, Austria; 5Department of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover; 6University
Hospital Heidelberg, Heidelberg, Germany; 7Department of Surgery,
Division of General Surgery, Medical University of Vienna, Vienna,
Austria; 8Candor Bioscience GmbH, Wangen im Allgäu, Germany;
9
Institute of Pathology, Medical University of Graz, Graz; 10Clinical
Institute of Pathology, Medical University of Vienna, Vienna, Austria;
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Department of Gastroenterology, Ogaki Municipal Hospital, Ogaki,
Japan; 12Center for Liver Cell Research, Children’s University Hospital
(KUNO), University of Regensburg Hospital, Regensburg, Germany
E-mail: wolfgang.mikulits@meduniwien.ac.at
Background and Aims: Patients with chronic liver disease (CLD) and
cirrhosis are at high risk for hepatocellular carcinoma (HCC). Current
diagnostic tools for HCC detection include imaging techniques and
serum biomarkers such as α-fetoprotein (AFP). Yet, these methods are
limited in sensitivity and specificity to accurately detect early HCC.
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Here we addressed the potential of soluble Axl (sAxl) as a biomarker
of CLDs and early HCC.
Methods: Levels of sAxl were analyzed by enzyme-linked immunosorbent assay in serum samples of 1067 patients and healthy controls
from centers in Europe and Asia.
Results: We show that serum concentrations of sAxl were significantly increased at early (82.57 ng/mL) and later stages of HCC
(114.50 ng/mL) as compared to healthy controls (40.15 ng/mL).
Notably, no elevated sAxl levels were detected in patients with CLD
including chronic viral hepatitis, autoimmune hepatitis, cholestatic
liver disease, or non-alcoholic fatty liver disease versus healthy
controls. Furthermore, sAxl did not rise in liver adenomas or
cholangiocarcinoma (CCA). Yet, patients with advanced fibrosis (F3)
or cirrhosis (F4) showed enhanced sAxl concentrations (F3: 54.67 ng/
mL; F4: 94.74 ng/mL). Hepatic myofibroblasts exhibited an increased
release of sAxl, suggesting that elevated sAxl levels arise from these
cells during fibrosis. Receiver operating characteristic curve analysis
of sAxl displayed a strongly increased sensitivity and specificity to
detect both cirrhosis (80.8%/92.0%) and HCC (83.3%/86.7%) with an
area under the curve of 0.935/0.903 as compared to AFP.
Conclusions: sAxl shows high diagnostic accuracy at early stage HCC
as well as cirrhosis, thereby outperforming AFP. Importantly, sAxl
remains normal in most common CLDs, liver adenomas and CCA.
SAT-092
Circulating tumour-associated microparticles in liver cancer: a
question of tumour diameter and volume?
S.K. Urban1, M. Krawczyk1,2, H. Julich-Haertel1, A. Willms3,
W. Patkowski4, B. Kruk2, M. Krasnodębski2, J. Ligocka2, A. Klein3,
M. Casper1, F. Lammert1, P. Milkiewicz4,5, M. Krawczyk6,
V. Lukacs-Kornek1, M. Kornek1,3. 1Internal Medicine II, Saarland
University, Homburg, Germany; 2Laboratory of Metabolic Liver Diseases,
Department of General, Transplant and Liver Surgery, Medical University
of Warsaw, Warsaw, Poland; 3General, Visceral and Thoracic Surgery,
German Armed Forces Central Hospital, Koblenz, Germany; 4Liver and
Internal Medicine Unit, Department of General, Transplant and Liver
Surgery, Medical University of Warsaw, Warsaw; 5Translational
Medicine Group, Pomeranian Medical University, Szczecin; 6General,
Transplant and Liver Surgery, Medical University of Warsaw,
Warsaw, Poland
E-mail: urban.sabine@gmx.net
Background and Aims: Recently, we showed that subpopulations
of microparticles (MPs) belonging to the family of extracellular
vesicles (EVs) that carry cell specific surface antigens accurately
diagnosed patients with chronic hepatitis C, nonalcoholic steatohepatitis and epithelial tumours (Kornek M et al., Hepatology 2011,
Gastroenterology 2012; Willms A et al., Kornek M Oncotarget 2016).
Here, we address the question of the lower detection limit of this new
and promising liquid biopsy (given in tumour diameter [mm] and
volume [cm3]) in hepatocellular (HCC) and cholangiocellular carcinoma (CCA).
Methods: MPs were isolated from sera of patients with HCC, CCA and
from healthy donors. taMP profiling was performed after differential
ultracentrifugation using FACS analysis for the presence and quantity
of AnnexinV+/EpCAM+/CD147+ taMPs.
Results: AnnexinV+/EpCAM+/CD147+ taMPs highly significantly
separated patients with liver cancer from healthy controls. In both
cancer types, AnnexinV+/EpCAM+/CD147+ taMPs median levels were
significantly elevated by 1.9 and 1.5 fold (HCC: p < 0.015 and CCA: p <
0.045, respectively). The diameter and volume range of the lowest
detected tumour were 11–15 mm and 0.6–10 cm3 ( p < 0.0005 and
p < 0.005, respectively). We did not observe any gender or age effects
( p > 0.05). Of note, we point out that no liver cancer samples with
smaller tumour diameters or volumes were resected. Importantly,
HCC and CCA lower detection limits are consistent with the calculated
volume limit in colorectal cancer published by us previously (Willms A
et al., Kornek M Oncotarget 2016). Additionally, we observed a
significant correlation between liver tumour diameter and measured
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AnnexinV+/EpCAM+ taMPs and AnnexinV+/EpCAM+/CD147+ taMPs
values with r = 0.73 ( p < 0.0005) and r = 0.60 ( p < 0.005), respectively.
Conclusions: (1) Liver cancer patients display striking elevations of
AnnexinV+/EpCAM+/CD147+ taMPs. (2) The lower liver cancer
detection limit is set to 11–15 mm in diameter, and specific taMPs
correlate with tumour diameter.
Studies were supported by a German Cancer Foundation grant
(111184) to MK and by the Alexander von Humboldt Foundation - SKA
2012 award to VLK.
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Characteristics of conversion to 2nd line treatment in sorafenibtreated advanced hepatocellular carcinoma patients
S. Ogasawara1, T. Chiba1, Y. Ooka1, E. Suzuki1, M. Yokoyama1,
T. Wakamatsu1, M. Inoue1, T. Saito1, A. Tawada1, O. Yokosuka1.
1
Department of Gastroenterology and Nephrology, Chiba University,
Graduate School of Medicine, Chiba, Japan
E-mail: sadahisa@me.com
Background and Aims: Since sorafenib was approved in patients
with advanced hepatocellular carcinoma (HCC), a variety of novel
compounds have not been able to indicate survival benefits in
sorafenib failure/refractory patients. Regorafenib has been investigated for its efficacy and safety as a second-line treatment in a phase
III trial (RESORCE trial). However, this trial designed based on
stringent enrollment criteria and included patients who had a
radiological progression during sorafenib treatment and a tolerability
of dosage of sorafenib 400 mg or more. The goal of this study was to
assess characteristics of advanced HCC patients who had possibility
to convert to 2nd line treatment especially regorafenib from sorafenib
in the field practice.
Methods: Patients with HCC treated with sorafenib as first line
systemic therapy were retrospectively analyzed based on the
database of Chiba University Hospital. This study included only
Child-Pugh A and ECOG-PS ≤1 patients. We defined 2nd line
candidate patients as maintaining Child-Pugh A and ECOG-PS ≤1 at
the time of radiological progression or treatment discontinuation
according to adverse events. We also defined regorafenib candidate
patients as follows: (1) continued sorafenib at the time of radiological
progression, (2) maintaining Child-Pugh A and ECOG-PS ≤1 at the
time of radiological progression, and (3) continuing sorafenib 400 mg
or more without intolerable adverse events more than 21 days of last
28 days of treatment.
Results: Of 185 patients, 127 patients (69%) were Child-Pugh score 5
and 112 patients (61%) were ECOG-PS 0. Fifty-five patients (30%) had
macrovascular invasion and 83 patients (45%) had extrahepatic
metastasis. Majority of patients (161 patients, 87%) continued
sorafenib until radiological progression. Overall survival and time to
progression were 14.8 months (12.3–17.3 months) and 2.9 months
(2.3–3.5 months), respectively. According to our definition, 130
patients (70.1%) and 69 patients (37.3%) were candidate of 2nd line
treatment and regorafenib. Child-Pugh score 5 and ECOG-PS 0 at the
time of starting sorafenib were significantly higher in both 2nd line
treatment and regorafenib candidate patients. In multivariate
analysis, those two factors had significantly high odd ratio of
conversion from sorafenib in HCC patients.
Conclusions: Regorafeib candidate patients were not majority of
sorafenib treated HCC patients. Patients who were Child-Pugh score 5
and ECOG-PS 0 patients seemed to be likely to convert to regorafenib
from sorafenib.
SAT-094
Impact of survival after moving onto the end-of-life care in
patients with hepatocellular carcinoma
S. Ogasawara1, T. Wakamatsu1, T. Chiba1, M. Yokoyama1, M. Inoue1,
T. Saito1, E. Suzuki1, Y. Ooka1, A. Tawada1, O. Yokosuka1. 1Department of
Gastroenterology and Nephrology, Chiba University, Graduate School of
Medicine, Chiba, Japan
E-mail: sadahisa@me.com

Background and Aims: Hepatocellular carcinoma (HCC) is the 16th
overall cause of deaths globally, and one of the most frequent
malignancy leading to cancer-related death. Namely, majority of
patients diagnosed as HCC proceed to end-of-life stage in their
clinical courses. However, impact of survival after moving onto endof-life care has been still controversial.
Methods: Between January 2008 to July 2015, 440 patients were
consecutively decided to discontinue any active treatments against
HCC in multidisciplinary team of our department and agreed with
patients to proceed end-of-life care (i.e. Patients receive only best
supportive care). We retrospectively analyzed the impact of survival
from the date of starting end-of-life care. Tumor factors and status of
sarcopenia (measured of skeletal muscle by computed tomography
[CT] scan) were evaluated by dynamic enhanced CT within one
month before the date of baseline.
Results: We enrolled 223 patients who were able to evaluate all
variables in this study. Majority of patients were male (75.8%),
hepatitis C virus-antibody positive (57.8%), Child-Pugh B or C (90.6%),
and alpha-fetoprotein (AFP) 400 ng/mL or higher (56.1%). The
median time from initial diagnosis to starting end-of-life care and
the time from starting end-of-life to death were 24.2 months and 1.7
months, respectively. In multivariate analysis, Child-Pugh C, ECOG-PS
>2, presence of sarcopenia, intrahepatic tumor burden (>50%), and
AFP > 400 ng/mL were independent prognostic factors of survival
after moving onto the end-of-life care in patients with HCC.
Conclusions: Two parameter indicating physical status (ECOG-PS
and presence of sarcopenia) as well as liver function and tumor status
contributed prognosis after starting the end-of-life care in patients
with HCC. These results seem to be useful in that an objective
parameter such as presence of sarcopenia evaluated by CT scan might
help to make a decision regarding the end-of-life care.
SAT-095
The expression of SALL4 and its clinical significance in
hepatocellular carcinoma
Z. Xin1, H. Gao1, Q. Jin1, J. Niu1, X. Wen1. 1Hepatology, The First Hospital
of Jilin University, Changchun, China
E-mail: 15804301609@163.com
Background and Aims: The gene encoding Sal -like 4 (SALL4) is a
zinc-finger transcriptional factor and a vertebrate orthologous of the
Drosophila gene spalt (sal). In tumor cells, SALL4 is known as a
regulator for controlling cell growth, proliferation, and apoptosis.
SALL4 expression has been detected in various cancers, such as breast
cancer, ovarian cancer, gastric cancer and liver cancer. In this study,
we aim to investigate the expression of sal-like protein 4 (SALL4) and
to determine its clinical significance and relationship with prognosis
in hepatocellular carcinoma (HCC).
Methods: The tissue sections were obtained from patients who were
surgically resected primary liver cancers diagnosed at the First
Hospital of Jilin University from 2014 to 2015. The expression SALL4
of in 43 samples of HCC tissue, 30 of adjacent noncancerous cirrhotic
tissue and 6 of normal liver tissue were detected by immunohistochemistry and western blotting. The relationship between SALL4
expression and the clinicopathological characteristics and prognosis
of HCC was analyzed.
Results: All slides were evaluated by three pathologists without
knowledge of the clinical data. We defined immunostaining as positive
if ≥5% of the tumour cells were stained with the proper reactive pattern
for all antibodies(positive cells +: 5–25%; ++: 25–75%; +++: >75%. see
fig). SALL4 expression was negative in the 6 samples of tissue from
normal liver tissue, was weakly positive in the 5 samples from adjacent
noncancerous cirrhotic tissue, and positive in 26 samples of HCC
tissues. The differences were statistically significant (p < 0.05).
Furthermore, the expression of SALL4 was higher in patients with
higher AFP-L3 and GP73 levels and later clinical stage based on the
Barcelona Clinic Liver Cancerclassification (p < 0.05). The patients with
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higher expression level of SALL4 had worse prognosis and higher
recurrence rate (p < 0.001).

Conclusions: SALL4 is highly expressed in the HCC and correlated
with the tumor prognosis, which might play an important role in the
occurrence and development of HCC.
SAT-096
Sorafenib therapy in orthotopic liver transplant recipients with
hepatocellular carcinoma beyond Milan criteria on explant
S.K. Satapathy1, K. Das2, M. Kocak3, R.A. Helmick1, J. Eason1, S. Nair1,
J.M. Vanatta1. 1Surgery, Methodist University Hospital Transplant
Institute, University of Tennessee Health Sciences Center;
2
Gastroenterology; 3Preventive Medicine, University of Tennessee Health
Sciences Center, Memphis, United States
E-mail: ssatapat@uthsc.edu
Background and Aims: Patients undergoing Orthotopic Liver
Transplant (OLT) for Hepatocellular Carcinoma (HCC) within Milan
criteria (MC) are occasionally found to have HCC beyond MC or with
high recurrence risk features on explant, increasing the risk of early
recurrence. Sorafenib has shown survival benefits in patients with
advanced HCC; however limited data is available on its role in OLT
recipients with advanced HCC beyond MC or with lympho-vascular
invasion in the explant. We aim to evaluate the role of Sorafenib
therapy on HCC recurrence and survival after OLT with advanced HCC
on explant pathology.
Methods: Since 2007 our center has been routinely using Sorafenib in
recipients with advanced HCC or high risk features based on explant
pathology. We performed a retrospective review of our transplant
data base from April 2006 to Dec 2012 with a minimum of 3 years of
follow up after OLT, and explants of all HCC recipients were reviewed.
Intention to treat analysis was performed regarding Sorafenib
treatment; subgroup analysis evaluating Sorafenib treatment
greater or less than 3 months was also performed. HCC recurrence
and survival were compared between treatment groups.
Results: During the observation period, 217 HCC recipients underwent OLT, 50 explants revealed HCC beyond MC. Recipients were
Grouped as Sorafenib Gr (n = 37), and non-Sorafenib Gr (n = 13). Nine
patients in the Sorafenib group discontinued treatment prior to three
months of therapy. HCC recurred in 19 (51.4%) in those treated with
Sorafenib compared to 4 (30.8%) without Sorafenib therapy ( p =
0.33). The recurrence free survival (RFS) distribution was not
significantly different between Sorafenib group and non-Sorafenib
treated group ( p = 0.66); Kaplan-Meier analysis shows similar 1 year
recurrence free survival, but starting at year 2 the Sorafenib group has
a higher rate of HCC recurrence. Overall survival was similar between
groups over the first 2 years however by year 3 the Sorafenib group
had poorer overall survival.
Conclusions: Preemptive treatment with Sorafenib in OLT recipients
with high risk features in explant does not improve overall survival
after OLT.
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SAT-097
Serial changes in serum biomarkers (GALAD model) prior to
detection of HCC by ultrasound surveillance; application of
statistical process control methodology
S. Berhane1, P.J. Johnson1,2, T. Tada3, H. Toyoda3, R. Fox4, T. Cox5,
T. Kumada3. 1Molecular and Clinical Cancer Medicine, University of
Liverpool, Liverpool; 2The Clatterbridge Cancer Centre NHS Foundation
Trust, Bebington, Wirral, United Kingdom; 3Gastroenterology and
Hepatology, Ogaki Municipal Hospital, Ogaki, Gifu, Japan; 4Cancer
Research UK Clinical Trials Unit, School of Cancer Sciences, University of
Birmingham, Birmingham; 5Liverpool Cancer Research UK Centre,
Liverpool Cancer Trials Unit, University of Liverpool, Liverpool,
United Kingdom
E-mail: sarahberhane1@gmail.com
Background and Aims: A serum-based model (“GALAD”) for the
detection of hepatocellular carcinoma (HCC) has previously been
developed and validated. It combines the objective measures of
Gender, Age and three serological biomarkers, AFP, AFP-L3 and DCP
and can detect tumors down to ≤2 cm. Here, we aimed to develop a
method for monitoring and detecting changes in GALAD that hints at
the impending development of HCC prior to diagnosis by ultrasound
(US), as a novel approach to enabling risk stratification.
Methods: We had access to serial data on 2247 Japanese patients
with chronic liver disease followed-up for a median of 5 years within
a rigorous HCC surveillance programme. The cohort comprised 119
patients who had HCC detected within the programme (“HCC” group)
and 2128 followed-up for a similar period but in whom HCC had not
been detected (“non-HCC” group). Changes in the GALAD score over
time were assessed over a six-year period by fractional polynomial
regressions at an overall group level and by statistical process control
methodology (cumulative sum charts). This latter approach extracts
information that combines absolute biomarker levels and changes
that occur over time.
Results: The GALAD score started to rise more than 5 years prior to
HCC detection, while remaining much lower and largely stable in the
non-HCC group (figure). Using cumulative sum charts, a marked
deviation of GALAD away from the patient’s own baseline could be
detected prior to HCC diagnosis while remaining stable around
baseline for patients who did not develop HCC (figure).

Conclusions: Patients who eventually develop HCC already have a
higher GALAD score more than 5 years before radiographic detection.
Monitoring of the GALAD score may offer a novel approach to risk
stratification during HCC surveillance.
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SAT-098
Clinicopathological characteristics of Intrahepatic sarcomatoid
cholangiocarcinoma: 11 cases in single center experience
Y.-H. Baek1, S.-Y. Han1, J.-S. Jeong2, S.-W. Lee1. 1Devision of
Gastroenterology and Hepatology, Department of Internal Medicine;
2
Department of Pathology, Dong-A University College of Medicine,
Busan, Korea, South
E-mail: p100100@dau.ac.kr
Background and Aims: Intrahepatic sarcomatoid cholangiocarcinoma is very rare and have been reported as case reports or series.
Methods: From January 2000 to March 2016, 341 patients were
diagnosed with intrahepatic cholangiocarcinoma with histological
confirmation in Dong-A University College of Medicine, South Korea.
Among them, 11 patients were initially diagnosed with sarcomatoid
cholangiocarcinoma.
Results: There were 9 men and 2 women with a median age of 56
years (range, 42–68). The chief complaints were abdominal pain and
4 patients had high fever. Three patients had liver cirrhosis with
hepatitis B or hepatitis C virus infection. Seven patients showed single
tumor and 4 cases had multiple intrahepatic tumors. The greater
dimension of tumor sizes ranged from 3.5 to 11 cm (median, 9.8 cm).
All patients had stage IVA (4/11) or IVB (7/11) according to TNM
staging. Most tumors appeared as low attenuated lesion with
peripheral enhancement in delayed phase of abdominal computed
tomography scan similar to liver abscess. One patient had hemihepatectomy and remaining patients received biopsy. The sarcomatoid component was mostly stained with vimentin and cytokeratin.
C-kit and CD56 were not expressed in the carcinoma and sarcomatoid
components. Four patients were died From 25 days to 145 days after
diagnosis. The remaining 6 patients transferred to a hospice unit for
supportive care after a median follow-up of 45 days. One patient was
follow-up loss after 1 month.

studies and most studies did not focus on survival. For centres that
use AFP as a surveillance tool, a cutoff of 20 ng/mL is generally used.
In this study, our aim is to test the impact of this cutoff on HCC
diagnosis and survival in chronic Hepatitis B (CHB) patients using
Regression Discontinuity (RD) technique that allows for unbiased
causal inference from longitudinally collected datasets. This robust
technique of analysis has not been previously used to evaluate AFP
surveillance in HCC.
Methods: Study cohort comprised 538 CHB patients who were
followed up for more than 10 years. Age range was 26–90 years and
61.3% were males. Serial AFP measurements during the follow-up
as well as data on progression to cirrhosis, detection of HCC and
overall survival were collected. A RD model using R 3.2.4 software
was fitted for detection of HCC and overall survival to a pooled
dataset containing all patients. We also analysed subgroups of
patients who did not have cirrhosis as well as who had pre-existing
cirrhosis or progressed to cirrhosis during the follow-up. The study
was approved by IRB.
Results: There was a borderline significant effect of an AFP cutoff of
20 ng/mL with increased HCC detection in cirrhotic CHB patients
(bias-corrected p = 0.028, robust p = 0.059). However, there was no
statistically significant effect with regards to overall survival. In
patient without cirrhosis, there was no significant effect of an AFP
cutoff of 20 ng/mL for both HCC detection and overall survival in the
pooled analysis.
Conclusions: The use of AFP point estimates with a cutoff of 20 ng/mL
may allow for better HCC detection in CHB patients with cirrhosis.
However, the benefit to overall survival is uncertain and merits further
studies. Conversely, a serum AFP cutoff of 20 ng/mL is not useful in
detection and improving survival after HCC in CHB patients without
cirrhosis. Hence, based on regression discontinuity analysis, we
recommend that AFP should not be used for surveillance for noncirrhotic CHB patients but can be useful in CHB patients with cirrhosis.
SAT-100
Aspirin and the risk of hepatocellular carcinoma development in
patients with compensated alcoholic cirrhosis
S. Oh1, S. Shin2, S.H. Lee2, T.S. Kim2, S.-J. Nam2, J.M. Park2, D.H. Choi2,
C.D. Kang2, S.J. Lee2, M. Lee2. 1Department of Biostatistics, SMG-SNU
Boramae Medical Center, Seoul; 2Department of Internal Medicine,
Kangwon National University Hospital, Chuncheon-Si, Korea, South
E-mail: minjonglee2@naver.com

Conclusions: Intrahepatic sarcomatoid cholangiocarcinoma was
highly aggressive malignancy with poor survival despite of relatively
small sized tumor. However, early detection through regular
examination could improve the outcome with radical resection.
SAT-099
Utility of serum alpha-fetoprotein measurement with a cutoff of
20 ng/mL in addition to ultrasound surveillance for
hepatocellular carcinoma in patients with chronic hepatitis B - a
regression discontinuity analysis
Y.-Z.D. Lim1, H.-K. Koh2, J.-X.J. Lim2, C.-K. Tan3,4. 1Ministry of Health
Holdings; 2Yong Loo Lin Medical School, National University of
Singapore; 3Department of Gastroenterology and Hepatology, Singapore
General Hospital; 4Duke-NUS Medical School, Singapore, Singapore
E-mail: daniel.lim@mohh.com.sg
Background and Aims: Controversy currently exists over AFP
(alphafetoprotein) in surveillance for hepatocellular carcinoma
(HCC). This stems from studies showing high false positive rates,
inefficacy in detecting early stage HCC and minimal effect on overall
survival. Low sensitivity and specificity of AFP led to recent AASLD
and EASL guidelines recommending ultrasound alone without AFP
for surveillance. However, there are few prospective randomised

Background and Aims: Aspirin therapy has shown protective effects
against hepatocellular carcinoma (HCC) in preclinical studies.
However, it is unclear whether aspirin therapy lowers the risk of
HCC in patients with compensated alcoholic cirrhosis.
Methods: A retrospective analysis of data from 973 consecutive
patients with compensated alcoholic cirrhosis who abstained from
alcoholic drinking was performed. The primary and secondary
outcomes were development of HCC and bleeding events, respectively. Risk was compared between patients with aspirin treatment
and patients who were not treated (non-aspirin group) using a
time-varying Cox proportional hazards model for total population
to minimize immortal time bias and propensity score-matching
analysis.
Results: The aspirin group included 222 patients and the non-aspirin
group had 751 patients. During the study period (median duration of
4.6 years), 133 patients (13.6%) developed HCC. In time-varying Cox
proportional analyses, the aspirin group showed a signiﬁcantly lower
risk of HCC (hazard ratio [HR]: 0.27; 95% conﬁdence interval [CI]:
0.10–0.74; p = 0.011). In propensity score-matched pairs, aspirin
therapy signiﬁcantly reduced the risk of HCC (HR: 0.27; 95% CI:
0.09–0.76; p = 0.015). In bleeding risk, aspirin therapy was not
associated with a higher bleeding risk (HR: 0.51; 95% CI: 0.25–1.06;
p = 0.07).
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SAT-102
A low incidence of hepatocellular carcinoma in patients with
genotype 1b compensated cirrhosis treated with paritaprevir/
ritonavir, ombitasvir and dasabuvir ± ribavirin in a tertiary center:
a matter of better selection?
S. Chiriac1, A. Trifan1,2, C. Stanciu2, C.C. Prelipcean1,2, G. Stefanescu1,2,
C. Mihai1,2, C. Sfarti1,2, C. Cojocariu1,2, T. Cuciureanu1, F. Mihai1,
A.M. Singeap1,2. 1“Gr. T. Popa” University of Medicine and Pharmacy;
2
Gastroenterology, Institute of Gastroenterology and Hepatology,
Iasi, Romania
E-mail: ancatrifan@yahoo.com

Conclusions: Aspirin therapy reduces the risk of HCC in patients with
compensated alcoholic cirrhosis without significantly increasing
bleeding risk.
SAT-101
Plasma micoRNA-21, 26a, and 29a-3p as a predictive marker for
treatment response following transarterial chemoembolization
in patients with hepatocellular carcinoma
S.S. Kim1, J.S. Nam2, H.J. Cho1, D.R. Kang3, H.J. Kim3, J.H. Won4,
J.W. Kim4, S.W. Cho1, J.Y. Cheong1. 1Gastroenterology, Ajou University
School of Medicine; 2Human Genome Research & Bio-Resorce Center,
Ajou University Medical Center; 3Office of Biostatistics; 4Radiology, Ajou
University School of Medicine, Suwon, Korea, South
E-mail: cocorico99@gmail.com
Background and Aims: We investigated the association between
plasma microRNA-21, 26a, and 29a-3p levels and the treatment
outcomes following transarterial chemoembolization (TACE) in
hepatocellular carcinoma (HCC) patients.
Methods: A total of 198 HCC patients treated with TACE were
followed-up for TACE refractoriness and liver transplantation (LT)free survival. Pretreatment plasma microRNA-21, 26a, and 29a-3p
levels were measured using quantitative real time polymerase chain
reaction. Relative quantification of microRNA expression (fold
change) was assessed using the 2(−ΔΔCt) method.
Results: During the mean follow-up of 22.3 (range, 0.7–79) months,
118 (59.6%) patients exhibited TACE refractoriness. Multivariate
analyses showed that tumor size (hazard ratio [HR], 2.43; 95%
confidence interval [CI], 1.27–4.67; p = 0.007), macrovascular invasion (HR, 2.18; 95% CI, 1.28–3.72; p = 0.004), and high pretreatment
alpha-fetoprotein level (>400 ng/mL; HR, 1.88: 95% CI (1.22–2.90; p =
0.004) can independently predict overall TACE refractoriness.
Combination of microRNAs expression (microRNA-21 ≥ 2.5,
microRNA-26a ≥ 1.5, and microRNA-29a-3p < 0.4; all three meet or
not) was associated with early TACE refractoriness (within 1 year; HR,
2.32; 95% CI, 1.08–4.99; p = 0.031), together with tumor size (HR,
4.62; 95% CI, 1.50–14.21; p = 0.008), and macrovascular invasion (HR,
3.80; 95% CI, 1.19–12.20; p = 0.025). Neither each nor combination of
microRNA-21, microRNA-26a, and microRNA-29a-3p levels was not
significantly associated with LT-free survival.
Conclusions: Combination of plasma microRNA-21, 26a, and 29a-3p
expression could predict early TACE refractoriness in HCC patients
treated with TACE.
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Background and Aims: A warning signal regarding a high recurrence
of hepatocellular carcinoma or even of de novo hepatocellular
carcinoma after obtaining a sustained virologic response with
direct-acting antivirals in patients with liver cirrhosis made hepatologists and patients anxious about this possibility.
The aim of our study was to evaluate the incidence of hepatocellular
carcinoma in our cohort of patients treated with paritaprevir/
ritonavir, ombitasvir and dasabuvir (PrOD) ± ribavirin according
with our National Protocol between 1st December 2015 and 31
March 2016.
Methods: 600 patients diagnosed with Child A liver cirrhosis were
evaluated to be included in the treatment between September 2015March 2016. Due to high value of alpha-fetoprotein levels (≥20 ng/
mL) or /and suspicious lesions on ultrasound, 455 patients undergone
computed tomography or/and magnetic resonance imaging, 72
patients (15.82%) being excluded from treatment due to high
suspicion of hepatocellular carcinoma according to Liver Imaging
Reporting and Data System criteria or evidence of dysplastic nodules
which required surveillance. The remaining 383 patients were
treated for 12 weeks with PrOD ± ribavirin and evaluated at 3 ad 6
months after the end of treatment.
Results: 528 patients entered the treatment and 525 obtained a SVR.
Within 8 months from end of treatment 3 (0.57%) patients were
diagnosed with hepatocellular carcinoma, 1 with a pretreatment
computed tomography without any suspicious lesion, one with a
pretreatment description of hemangioma and one without computed
tomography or magnetic resonance imaging before treatment.
Conclusions: Hepatocellular carcinoma was frequently diagnosed in
pretreatment evaluation of compensated Child A liver cirrhotic
patients presenting suspicious lesions on ultrasound or / and high
alpha-fetoprotein values. A rigorous selection of patients before
treatment was associated with a low incidence of hepatocellular
carcinoma.
SAT-103
Analysis of postprogression survival of patients with advanced
hepatocellular carcinoma treated with sorafenib
Y. Wada1, Y. Takami1, H. Matsushima1, T. Ryu1, K. Mikagi1, H. Saitsu1.
1
Department of Hepato-Biliary Pancreatic Surgery, Clinical Research
Institute, National Hospital Organization Kyushu Medical Center,
Fukuoka, Japan
E-mail: yoshiwada@kyumed.jp
Background and Aims: Sorafenib improves the overall survival (OS)
of patients with hepatocellular carcinoma (HCC) in the absence of
objective response. Moreover, time to tumor progression (TTP) is
used to capture the benefits of novel molecular agents; however,
proof of its surrogacy with survival is lacking. Furthermore, survival
predictors upon disease progression remain obscure by analyses
using characteristic factors at one static data point. By considering
dynamic data including the change of progression pattern, impairment of liver function, and performance status (PS) at the time of
radiologic confirmation of progressive disease (PD) compared with
that at the initiation of sorafenib treatment, the extent of disease can
be clarified more accurately and postprogression survival can be
evaluated. This study investigated postprogression survival by using
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dynamic data including radiological progression patterns, change of
liver function, and performance status.
Methods: We retrospectively analysed 171 advanced patients with
HCC treated with sorafenib between June 2009 and July 2016. Seven
of 135 patients with radiologically confirmed PD were excluded
because of a Child-Pugh score ≥8. Ultimately, 128 patients were
enrolled.
Results: Of the 128 patients, 34 and 94 patients had Child-Pugh class
B and C disease, respectively. Median OS was 15.6 months, median
TTP was 3.8 months, and median postprogression survival was 9.9
months. Univariate analysis showed a significant correlation of
postprogression survival and the following parameters in patients:
macrovascular invasion [yes], impairment of PS score [≥1], ChildPugh score at the time of radiological PD [≥8], impairment of ChildPugh score [≥2], TTP [<3 months], and radiological progression
pattern [new lesion and increase in tumor size]. Multivariate analysis
identified independent predictors for postprogression survival as
follows: impairment of PS score [≥1], impairment of Child-Pugh score
[≥2], TTP [<3 months], and radiological progression pattern [new
lesion and increase in tumor size]. Moreover, when postprogression
survival was stratified by using these four predictors, median
postprogression survival of patients met none, one, two, three
and four predictors was 27.8, 13.2, 7.3, 3.5, and 1.5 months,
respectively ( p < 0.001).
Conclusions: In addition to liver function and PS, TTP and
radiological progression patterns may predict postprogression survival of patients with HCC.
SAT-104
Impact of multidisciplinary team approach to liver tumors in a
tertiary center: 5-years experience
S. Okolicsanyi1,2, V. Pontecorvi3, G. Bonato3, A. Ciaccio1,2, R. Perego4,
F. Romano1,2, F. Uggeri2, D. Leni4, F. Vacirca4, A. Gambini4, A. Mariani4,
M. Ratti4, M. Acquati5, N. Zucchini6, G. Bovo6, R. Corso4, P. Invernizzi1,2,
M. Strazzabosco1,2,7. 1International Center for Digestive Health;
2
Surgery and Traslational Medicine; 3University of Milano-Bicocca,
Milan; 4Department of Radiology; 5Oncology Unit; 6Pathology,
S. Gerardo Hospital, Monza, Italy; 7Internal Medicine, Yale University
School of Medicine, New Haven, CT, United States
E-mail: stefano.okolicsanyi@unimib.it
Background and Aims: The Multidisciplinary team (MDT) approach
is emerging as a major requirement to guarantee a fair access to
treatment to a heterogeneous population of patients with liver
neoplasms and ultimately to improve the quality of care provided.
This work retrospectively analyzes 5-years MDT experience at our
center and its impact in the management of hepatocellular
carcinoma (HCC).
Methods: Between 2011 and 2016, 490 consecutive patients
presenting with a liver mass were discussed at a standardized MDT
meeting involving hepatologists, radiologists, surgeons, pathologists
and oncologists. Patients diagnosed with HCC were assigned a
Barcelona Clinic Liver Cancer (BCLC) stage, treated accordingly BCLC
recommendation whenever possible and followed-up as per AASLD/
EASL guidelines. Median follow-up was 26 months (1–67).
Results: Out of 490 patients, 70% had a diagnosis of HCC, 5%
cholangiocarcinoma or metastasis and 25% benign liver nodules.
Among the 341 patients with HCC, 55% were staged as BCLC 0/A, 29%
as BCLC B and 15% as BCLC C. Of them, 80% received treatment after
the first MDT discussion. Patients in BCLC B stage had significantly
more treatments (2.5 ± 0.9 per patient), as compared to BCLC 0/A
(1.3 ± 0.1 treatments per patients, p < 0.05) and to BCLC C (1.2 ± 0.5
treatments, p < 0.05). First-line BCLC recommendation for therapy
were followed in 67%, 59%, 32% of cases for BCLC 0/A, B, C respectively.
In the 274 HCC patients managed until February 2015 (thus with a
median follow up of 30 months) median survival from the first MDT
discussion was 37 months. Main predictors of outcomes were BCLC
stage (5-years survival in BCLC 0/A 54%, BCLC B 21%, BCLC C 23%, BCLC

D 0%, p < 0.0001), CHILD score (5-years survival CHILD A 42%, CHILD B
20%, CHILD C 0%, p < 0.0001) and the first treatment applied (survival
at 5 years from liver transplantation 90%, surgical resection 49%,
radiofrequency ablation 40%, chemoembolization 28%, sorafenib 15%,
p < 0.0001).
Conclusions: A MDT approach to liver tumors allowed to correctly
identify their diagnosis, stage and prognosis and ensured a regular
follow-up and timely treatment. The management of HCC
patients led to a rational revision of treatments suggested by BCLC
recommendations in about 30–70% of cases. Notably, this discrepancy did not affect survival outcomes, indicating that the difficulties
related to the applicability of the current guidelines in the clinical
practice could be overcome by a MDT approach.
SAT-105
Hepatocellular carcinoma in elderly patients referred to a tertiary
center with multidisciplinary team approach: clinical
presentation and outcomes
S. Okolicsanyi1,2, G. Bonato3, V. Pontecorvi3, A. Ciaccio1,2, M. Gemma3,
P. Invernizzi1,2, M. Strazzabosco1,2,4. 1International Center for Digestive
Health; 2Surgery and Traslational Medicine; 3University of MilanoBicocca, Milan, Italy; 4Internal Medicine, Yale University School of
Medicine, New Haven, CT, United States
E-mail: stefano.okolicsanyi@unimib.it
Background and Aims: The aging population and the rising
incidence of hepatocellular carcinoma (HCC) are generating an
emerging cohort of patients with HCC and age-significant morbidities. These patients do not often receive optimal therapy for
malignancies, mainly because of the perceived reduced life expectancy and the current lack of strategies according to age. The present
study retrospectively analyzes age-specific disparities in patients
with HCC managed in our tertiary center between 2010–2015
(median follow-up of 25 months), according to Barcelona Clinic
Liver Cancer (BCLC) recommendation and standardized multidisciplinary discussions on individual case basis.
Methods: A total of 239 consecutive patients with first diagnosis of
HCC was divided into 3 groups: group A below 70 years old (n = 89),
group B between 70–79 years (n = 100), group C above 80 years (n =
50). Gender, etiology, Child-Pugh (CP), BCLC score and alpha
fetoprotein (AFP) level at diagnosis, type of first treatment and time
to recurrence after therapy were compared using Cochran-MantelHaenszel test for ordinal variable among the three groups. Overall
and disease specific survival were calculated with Kaplan Meier
estimator.
Results: Patients older than 70 years were significantly more female
(34% > 48% in group B-C vs 5.6% in group A, p < 0.0001), and had more
frequent viral etiology (68% > 76% in group B-C vs 59% in group A, p <
0.05). Main characteristics at diagnosis were CP score A (75%), BCLC 0/
A (64%) and AFP < 20 U/L (62%), without significant difference among
three groups. A lower percentage of older patients received
treatments (58% in group C vs 85% > 83% in group A-B, p < 0.05),
and these were mostly chemoembolization (45%) and ablation (38%),
with significant less patients undergoing surgery (14% vs 40% in
group A, 34% in B, p < 0.05). No difference in time to recurrence,
overall survival (median 38 ± 16 months) and disease specific survival
was found between the three groups.
Conclusions: In our cohort of patients with HCC male gender lost its
predominance with aging. Chronic viral hepatitis remained the most
frequent at-risk condition, especially in the older age. Elderly patients
evaluated with shared multidisciplinary discussions were allocated
mainly to loco-regional therapies, with survival outcomes similar to
younger patients. The multidisciplinary team approach allowed to
overcome the difficulties related to the applicability of the current
guidelines in the clinical practice, moving the boundary of treatment
up to 80 years or older.
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SAT-106
Early changes in perfusion-computed tomography scan
parameters as a marker of improved outcomes in patients with
hepatocellular carcinoma treated with Sorafenib
S. Okolicsanyi1,2, D. Ippolito3, G. Querques3, G. Bonato4,
V. Pontecorvi4, R. Corso3, P. Invernizzi1,2, M. Strazzabosco1,2,5. 1Surgery
and Traslational Medicine, University of Milano-Bicocca; 2International
Center for Digestive Health, Milan; 3Department of Radiology, S. Gerardo
Hospital, Monza; 4University of Milano-Bicocca, Milan, Italy;
5
Internal Medicine, Yale University School of Medicine, New Haven, CT,
United States
E-mail: stefano.okolicsanyi@unimib.it
Background and Aims: Sorafenib is currently the only medical
treatment available for patients with advanced hepatocellular carcinoma (HCC); overall survival improves by months, but a sustained
response is reported in only 5% of patients. Efficacy of therapy is
currently assessed using mRECIST criteria, despite the difficulties in
measuring the tumor burden and the viable portion of the target
lesion. Novel markers of response are needed to personalize treatment
and to identify long-lasting responders. Our aim is to compare the
value of mRECISTand perfusion-computed tomography (CT) scan data,
as early markers of sustained response to treatment with Sorafenib.
Methods: Forty consecutive patients with CHILD A cirrhosis and
intermediate-advanced HCC were treated in our unit with Sorafenib
starting 800 mg daily, between August 2012 and September 2015.
Twenty-six of these patients underwent perfusion-CT scan before
and two months after Sorafenib administration. Vascular quantitative
measures of hepatic (HP) and arterial perfusion (AP) in target HCC
lesion and liver parenchyma were obtained. After two months of
therapy, patients were stratified according to mRECIST criteria as nonresponders to Sorafenib ( progressive disease) or responders (stable
disease, partial or complete response). Median follow-up was 16
months (2–49 months).
Results: Before Sorafenib, the mean perfusion-CT values were
significantly higher in the HCC target lesions vs the cirrhotic
parenchyma (HP 52 ± 19 vs 13 ± 6; AP 50 ± 18 vs 12 ± 10; p < 0.001).
After 2 months of treatment, 6 patients, non-responders according to
mRECIST, stopped Sorafenib, while 20 responders continued. Nonresponders and responders according to mRECIST showed no
significant difference in terms of perfusion-CT parameters (HP and
AP) after 2 months, and no significant difference in overall survival.
Interestingly, 11/26 patients showed a clear drop of HP and AP of at
least 50%; in these patients treatment was carried on for significantly
longer periods (17 ± 16 vs 7 ± 8 months p < 0.05) and overall survival
was significantly longer (22 ± 13 vs 12 ± 10months p < 0.05).

Conclusions: Perfusion-CT technique can easily detect objective
early changes related to anti-angiogenic therapy with Sorafenib in
HCC. Unlike mRECIST criteria, a significant decrease in HCC vascular
parameters (HP, AP) correlates with a sustained response to Sorafenib
and improved survival. The identification of early predictors of
response might help clinicians to optimize targeted-therapy and
allow individualized treatment plans.
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SAT-107
Phase I study of HLA-half matched allogeneic natural killer cell
therapy in patients with hepatocellular carcinoma
Y.-B. Xie1, J.-Y. Zhang1, M. Shi1, F.-S. Wang1. 1Research and Treatment
Center of Infectious Diseases, Beijing 302 Hospital, Beijing, China
E-mail: 15110140963@163.com
Background and Aims: Autologous natural killer (NK) cells transfusion is safe and tolerable for the hepatocellular carcinoma (HCC)
patients. However, it is unclear whether allogeneic NK transfusion
has a similar effect for these patients. In this study, we evaluate the
safety of allogeneic NK cells transfusion in four patients with HCC
based on efficiently generated NK cells.
Methods: Four patients with HCC were enrolled in this study.
Peripheral blood mononuclear cells (PBMC) were derived from the
patients’ immediate family, then induced into NK ex vivo. We
analyzed the viable, phenotypic, and functional characteristics of
cultured NK cells and evaluated the changes in liver, kidney and heart
functions of patients during and after the transfusion.
Results: Around 2–5 × 109 cells were derived mononuclear cells from
50∼80 mL of donor peripheral blood, in which the purity of NK cells
ranged from 49% to 83%. The cytolytic assay showed the cultured NK
cells could kill HepG2 cells in dose-dependent manner, and the
cytotoxicity of NK cells were further enhanced by IL-2. During
transfusion in HCC patients, NK cell therapy was well tolerated, only 2
patients had a transient increase in body temperature, no significant
adverse events in liver, kidney and heart functions were observed.
Conclusions: HLA-half matched allogeneic NK cell therapy in
patients with hepatocellular carcinoma is safe and tolerable.
SAT-108
Serum hepatocyte growth factor (HGF) is a potential marker for
baseline liver function and its early deterioration in patients
treated with sorafenib
Y. Yasui1, M. Kurosaki1, K. Tsuchiya1, W. Wang1, M. Okada1, Y. Kubota1,
T. Goto1, Y. Komiyama1, M. Higuchi1, K. Takaura1, T. Hayashi1,
H. Takada1, N. Tamaki1, H. Nakanishi1, J. Itakura1, N. Izumi1.
1
Department of Gastroenterology and Hepatology, Musashino Red Cross
Hospital, Tokyo, Japan
E-mail: yutakay@musashino.jrc.or.jp
Background and Aims: Second-line chemotherapy is expected to be
available in near future for hepatocellular carcinoma (HCC). When
deciding the timing of switching regimens, liver function and
response to initial treatment are key factors for consideration. This
study aimed to elucidate the usefulness of serum biomarkers for
predicting prognosis and liver function deterioration in patients
treated with sorafenib.
Methods: We retrospectively investigated 197 patients treated with
sorafenib. Baseline serum hepatocyte growth factor (HGF), insulinlike growth factor (IGF) 1, and plasma vascular endothelial growth
factor (VEGF) levels were evaluated in 161, 57, and 140 patients,
respectively. To assess liver function as a continuous variable, we used
the predictor value (xb) defined by ALBI grade, which was calculated
using the following formula: xb = [log10 bilirubin (µmol/L) × 0.66] +
[albumin (g/L) × −0.085]. Early liver function deterioration was
defined as ≥0.1 increase in xb at 4 weeks of sorafenib treatment.
Results: In total, 149 males and 48 females with a mean age of 71
years were included. The median survival time was 12 months.
Patients with low HGF levels (<0.38 ng/mL) demonstrated significantly longer survival than those with high HGF levels ( p = 0.008). In
contrast, IGF-1 and VEGF levels exhibited no predictive value for
prognosis. Baseline PT-INR and xb were significantly lower in patients
with low HGF levels than in those with high HGF levels. Tumor
factors, such as major vascular invasion (MVI), extrahepatic spread,
maximum tumor size, and tumor markers, were not significantly
different between patients with high and low HGF levels.
Multivariate analysis revealed that high HGF level was significantly
associated with prognosis [hazard ratio (HR), 1.5; p = 0.03]
independent of MVI (HR, 1.8; p = 0.03) and serum alpha-fetoprotein
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(HR,1.9; p = 0.001). At 4 weeks of sorafenib treatment, 39 patients were
identified as having progressive disease (PD). In patients without PD at
4 weeks, early liver function deterioration occurred in 58 patients who
exhibited significantly shorter survival than patients without early
liver function deterioration (p = 0.005). Multivariate analysis revealed
that only high HGF level was a factor associated with early liver
function deterioration (odds ratio, 2.3; p = 0.03).
Conclusions: Baseline serum HGF level is a predictive marker for
prognosis and early liver function deterioration in patients treated
with sorafenib.
SAT-126
CCL2-dependent monocyte recruitment contributes to a tumorpromoting microenvironment in a combined fibrosis-HCC model
P.L. Schrammen1, M. Bartneck1, D. Möckel2, A. Liepelt1, D. Eulberg3,
T. Longerich4, T. Lüdde1, C. Trautwein1, T. Lammers2, F. Tacke1.
1
Department of Medicine III; 2Institute for Experimental Molecular
Imaging, RWTH Aachen, Aachen; 3NOXXON Pharma AG, Berlin;
4
Institute for Pathology, RWTH Aachen, Aachen, Germany
E-mail: peter.schrammen@rwth-aachen.de
Background and Aims: Hepatocellular carcinoma (HCC) typically
arises as a consequence of long-standing inflammation in chronic
liver diseases. Liver macrophages have dual functions in HCC
pathogenesis: they establish an inflammatory pro-tumorigenic
environment and suppress anti-tumoral responses; however, they
also actively contribute to mechanisms of tumor surveillance. We
evaluated the therapeutic inhibition of macrophage recruitment
during fibrosis-associated hepatocarcinogenesis.
Methods: Mice were subjected to a combined fibrosis-cancer model,
in which a single diethylnitrosamine (DEN) injection (14 days after
birth) induced multiple tumors and repetitive carbon tetrachloride
(CCl4) injections for 16 weeks (weeks 8–24) established chronic
inflammation and fibrosis in the liver. Monocyte recruitment was
inhibited by thrice weekly s.c. injections of the chemokine CCL2
aptamer antagonist mNOX-E36. Mice were evaluated after 24 weeks.
Results: The combined DEN-CCl4 model induced multiple tumors in
fibrotic livers at 24 weeks. Tumor-bearing livers showed three major
populations of tumor-associated macrophages (TAM), based on MHCII and Gr-1 expression by FACS analysis. Inhibition of the chemokine
CCL2 by mNOX-E36 significantly reduced the inflammatory (M1type) TAM population, while myeloid derived suppressor cells
remained unaltered. CCL2 inhibition was associated with significantly reduced angiogenesis, as assessed by relative hepatic blood
volume on functional assessment by µCT, as well as fibrosis reduction
(by histology and collagen immunofluorescence). Macroscopic
analysis showed a trend towards reduced tumor burden (accumulated diameter and tumor numbers) in mNOX-E36-treated mice.
Conclusions: CCL2-dependent monocyte recruitment contributes to
a tumor-promoting microenvironment in chronic liver injury
including inflammation, fibrosis and angiogenesis. Therefore, inhibiting inflammatory monocyte infiltration by targeting CCL2 could
represent a promising concept for chemoprevention of HCC.

Liver tumours: Experimental and
pathophysiology
SAT-109
Identification of tumour suppressive and oncogenic microRNAs in
gallbladder carcinoma
B. Goeppert1, M. Renner1, F. Truckenmueller1, A. Fraas1, C. Sticht2,
D. Scherer3, J.L. Bermejo3, N. Gretz2, P. Schirmacher1, S. Roessler1.
1
Institute of Pathology, Heidelberg; 2Center of Medical Research,
Mannheim; 3Institute of Medical Biometry and Informatics,
Heidelberg, Germany
E-mail: Stephanie.Roessler@med.uni-heidelberg.de

Background and Aims: Gallbladder carcinoma (GBC) is a rare cancer
entity in Western Europe and the US with an incidence of less than 3/
100.000. GBC treatment options are very limited and prognosis of
unresectable GBC is poor with 2-year survival rates <10%. Radical
surgery is the only potentially curative treatment option and
Gemcitabine plus a Platinum-based agent are currently the most
effective chemotherapy. Thus, there is a great need for the development of new treatment options, including targeted therapy for GBC.
Methods: To dissect the epigenetic regulation during GBC development, we performed global miRNA profiling of 40 GBC and 8 normal
gallbladder tissues. MiRNAs that are associated with survival were
functionally analyzed by cell proliferation and colony formation
assays in two different cholangiocellular carcinoma cell lines. In
addition, we performed Affymetrix gene expression microarray
analysis of cell lines transfected with miRNA mimics or control.
Results: The miRNA profiles of 40 GBC and 8 normal gallbladder
tissues exhibited clear differences with 992 out of 2006 miRNAs being
differentially expressed (FDR < 0.001). In addition, the GBC cohort
showed high heterogeneity and specific survival related subgroups
were identified. To select key survival associated miRNA genes, we split
our cohort of 40 GBC into two groups based on median survival (18
months). This revealed 8 miRNAs to be down and 16 to be up regulated
in the poor outcome group (p < 0.05). The most down regulated miRNA
was miR-145–5p and the top up regulated miRNA was miR-575.
Overexpression of miR-145 led to a significant reduction of cell
proliferation and colony formation. In contrary, ectopic expression of
miR-575 increased proliferation rate and colony formation capacity.
Gene expression profiling of cell lines overexpressing miR-145 revealed
activation of the STAT1 signaling pathway in cholangiocellular but not
hepatocellular carcinoma cell lines. In addition, ERBB2 which in
frequently mutated or amplified in GBC was down regulated upon miR145 expression. Thus, loss of miR-145 expression in GBC patients with
poor outcome may lead to increased ERBB2/Her2 expression.
Conclusions: MiRNA profiling of a clinicopathological well-characterized German GBC cohort identified pro- and anti-tumorigenic miRNAs.
Functional validation confirmed the tumor suppressive function of miR145 and oncogenic function of miR-575. In addition, miR-145 was found
to activate of STAT1 signaling and to repress of ERBB2/Her2.
SAT-110
Kupffer cells as antigen-presenting cells in mouse livers with
hepatocellular carcinoma
S. Lacotte1, F. Slits1, O.A. Lorenzo1, M. Jeremy1, O. Graziano1,
D. Vaihere1, G.G. Carmen1, M. Philippe1, T. Christian1. 1Surgery, Geneva
University Hospital, Geneva, Switzerland
E-mail: stephanie.lacotte@unige.ch
Background and Aims: Kupffer cells represent the first line of
defense against tumor cells in the liver. The present study investigates
their impact against hepatocellular carcinoma (HCC) cell implantation, and their phenotype and action in tumor-bearing mice.
Methods: Tumor burden was compared in Kupffer cells-depleted
(clodronate-liposomes injection) versus control mice. RIL-175 HCC
cells were injected into the median liver lobe of C57BL/6 mice. Three
weeks later, the median lobe hosting the tumor nodule was removed
and Kupffer cells were sorted from the remaining liver. Mouse livers
without HCC served as control.
Results: Kupffer cell-depleted mice demonstrated a higher tumor
burden than controls ( p = 0.0018). Kupffer cells expressed less costimulatory CD86 and MHCII, and more co-inhibitory CD274
molecules in HCC-bearing than in control livers. Corresponding to
this phenotype, Kupffer cells from HCC-bearing mice were less
efficient in their function as antigen-presenting cells. Myeloidderived suppressor cells (MDSC) were highly present in the liver of
HCC-bearing mice. Isolated Kupffer cells in co-culture with isolated
MDSC of all subsets showed an increased expression of CD86, CD274
and MHCII. When Kupffer cells were used as antigen-presenting cells
after MDSC pre-incubation, a decreased CD4 T cells proliferation and
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IFNg secretion was observed. This was associated with an increased
prostaglandin E2 production.
Conclusions: Kupffer cells can prevent HCC growth. Their phenotype
and function are altered in HCC-bearing mice. These alterations could
be at least in part mediated by MDSCs, which could be used to
indirectly act on Kupffer cells.
SAT-111
Oncostatin M induces increased invasiveness and angiogenesis in
hepatic cancer cells through HIF1alpha-related release of VEGF-A
S. Cannito1, E. Morello1, B. Foglia1, C. Turato2, G. Di Maira3, E. Novo1,
S. Colombatto4, P. Pontisso2, F. Marra3, M. Parola1. 1Dept. Clinical and
Biological Sciences, University of Torino, Torino; 2Dept. Medicine,
University of Padova, Padova; 3Dept. Experimental Clinical Medicine,
University of Firenze, Firenze; 4Dept. Oncology, University of Torino,
Torino, Italy
E-mail: maurizio.parola@unito.it
Background and Aims: Oncostatin M (OSM), a pleiotropic cytokine
belonging to the interleukin-6 (IL-6) family, modulate hypoxiadependent liver processes (development, regeneration and angiogenesis), contributing to chronic liver disease progression and
hepatocellular carcinoma (HCC) development, with OSM and its
related leukemia inhibitory factor receptor beta being overexpressed
in cirrhotic liver. Recently, hypoxia, as an independent signal
operating through hypoxia-inducible factors (HIFs), has been
shown to induce epithelial-to-mesenchymal transition (EMT) in
cancer cells, including HepG2 cells. Along these lines, OSM-related
signaling has been reported to up-regulate HIF1alpha and switch on
EMT program. In this study we investigated in vivo and in vitro the
relationships between OSM, expression of vascular endothelial
growth factor A (VEGF-A), and increased invasiveness.
Methods: EMT, invasiveness, angiogenesis and signal transduction
pathways were investigating by integrating morphological, molecular
and cell biology techniques in: a) HCC patients b) HepG2 cells
exposed to human recombinant OSM (hrOSM) or stably transfected
in order to overexpress OSM; c) murine xenografts.
Results: OSM was expressed in HCC specimens in areas positive for
HIFs and VEGF-A, with OSM expression correlating with early
recurrence in HCC patients. HepG2 cells exposed to hrOSM or OSM
overexpressing HepG2 cells show EMT-related changes, increased
invasiveness and metallo-proteinase-2 activity. In these conditions
OSM-dependent invasiveness is due to the release of VEGF and
involves activation of PI-3K, ERK1/2, and p38MAPK since: (1) OSM
leads to an increase of HIF1alpha and VEGF-A mRNA levels as well as
release of VEGF-A in culture medium; (2) the use of specific
pharmacological inhibitors against PI-3K, ERK1/2, p38MAPK signaling pathways as well as the use of neutralizing antibodies for Flk-1
(VEGF receptor type 2) or of specific inhibitors of Flk-1 results in
decrease of invasiveness induced by conditioned medium collected
by HepG2 cells treated with hrOSM for 48 hrs; (3) OSM affects cell
proliferation by blocking HepG2 cells in G0/G1 phase; (4) OSM
promotes angiogenesis in vivo (xenograft model) and in vitro
(sprouting spheroid assay).
Conclusions: OSM, expressed in human HCC, can induce EMT and
increased invasiveness in human hepatic cancer cells through a
mechanism involving HIF1alpha-dependent release of VEGF-A.
SAT-112
Irreversible inhibition of ornithine aminotransferase mediates
hepatocellular carcinoma suppression is a result of inhibition of
glutamine and beta-catenin and suppression of regulatory T cells:
a novel mechanism for treatment of primary liver cancer
T. Khoury1, D. Rotnemer-Golinkin1, L. Zolotarev1, J.I. Juncosa2,
R.B. Silverman2, Y. Ilan1. 1Gastroenterology and Liver Units, Department
of Medicine, Hebrew University-Hadassah Medical Center, Jerusalem,
Israel; 2Department of Chemistry, Department of Molecular Biosciences,
Chemistry of Life Processes Institute, and Center for Molecular
Innovation and Drug Discovery, Northwestern University, Evanston,
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United States
E-mail: tawfikkhoury1@hotmail.com
Background and Aims: Ornithine aminotransferase (OAT) is a betacatenin target gene which is overexpressed in hepatocellular
carcinoma (HCC) in animal models and humans. Inactivation of OAT
by gabaculine, a neurotoxic natural product, suppressed the proliferation of human HCC cell lines. Because of the active site similarity
between GABA aminotransferase (GABA-AT) and OAT, a library of
GABA-AT inhibitors was screened to identify a more selective
inhibitor of OAT. (1S,3S)-3-Amino-4-(hexafluoropropan-2-ylidene)
cyclopentane-1-carboxylic acid (analogue 2) was found to be an
inactivator of OAT that only weakly inhibited GABA-AT. Analogue 2
significantly suppressed AFP secretion from HCC cell lines in vitro,
and HCC growth in HCC-harboring mice. The aim of the present study
was to determine the effect of a specific OAT inhibitor (analogue 2), or
a combination of OAT inhibitor analogue 2 with OAT specific siRNA in
both in vitro and in vivo HCC models.
Methods: HCC harboring mice were treated with OAT inhibitor
analogue 2 or a combination of OAT inhibitor analogue 2 with OATspecific silencing of small interfering RNAs (siRNAs). The effects on
AFP levels, expression of OAT, beta-catenin, glutamine, and the
immune system were determined.
Results: Administration of the OAT inhibitor analogue 2 significantly
suppressed HCC growth both in vitro and in vivo in a dosedependent manner. An antitumor effect of OAT inhibitor analogue 2
administration was also shown in vivo in HCC-harboring mice, as
manifested by a decrease in AFP serum levels and tumor volume.
The in vivo tumor inhibition was associated with suppression of
OAT expression in the tumor tissue. Tumor suppression was
associated with a decrease in beta-catenin expression and glutamine levels in the cancerous hepatic tissue. Prevention of the OAT
inhibitor analogue 2-mediated tumor inhibition was noted when
co-administered with OAT-specific siRNAs. Interestingly, the administration of analogue 2 was associated with a significant decreased
in the CD4/CD8 lymphocyte ratio and with suppression of
CD4+CD25+Foxp3+ regulatory T cells, and CD3+NK1.1+ T lymphocytes. No effects on the growth of normal liver and retinal cells were
noted.
Conclusions: The antitumor effect of OAT inhibitor analogue 2 is OATdependent, and is mediated by suppression of glutamine and betacatenin, along with an immune modulatory effect. This pathway may
serve as a new target for the treatment of HCC.
SAT-113
Impact of natural killer cells receptors gene haplotypes on the
development of hepatocarcinoma in cirrhotic patients
S. Onali1, R. Littera2, M. Casale3, F. Capraro1, F. Figorilli1, C. Balestrieri4,
G. Serra4, E. Congeddu2, P. Ragatzu2, R. Maddi2, M. Serra2, V. Loi2,
M. Trucas5, C. Carcassi2, L. Chessa1,4. 1Department of Medical Sciences
“Mario Aresu”; 2Medical Genetics, Department of Medical Sciences
“Mario Aresu”, University of Cagliari, Cagliari; 3Department of
Medical Sciences “Mario Aresu”, University of Cagliari, Cagliari;
4
Department of Internal Medicine, Azienda Ospedaliera-Universitaria di
Cagliari; 5Bone Marrow Transplantation Centre, “R. Binaghi” Hospital,
Cagliari, Italy
E-mail: simona.onali@yahoo.it
Background and Aims: Impaired natural killer (NK) cells function
and distribution have been observed in patients with hepatocarcinoma (HCC). Killer immunoglobulin-like receptors(KIRs) are key
regulators of NK-mediated immune responses and their expression,
which is genetically determined, is highly heterogeneous and
regulated by different aplotypes. In this study we aimed to analyse
the genetic pattern of KIRs and their human leukocyte antigen (HLA)
ligands in cirrhotic patients with and without HCC in order to identify
a potential correlation between the expression of inhibitory/
activating KIRs and tumour development.
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Methods: Cirrhotic patients with and without HCC undergoing
regular follow-up at two different liver units in Sardinia were
retrospectively included. The immunogenetic characteristics of the
patients were compared to those of healthy individuals extracted
from the Sardinian bone marrow donor registry. High resolution (4
digits) typing of HLA A, B, C and 14 KIRs gene loci was performed in
both patients and controls. Subjects were divided into 2 groups
according to homozygosity for KIR haplotype A (AA), heterozygosity
(AB) or homozygosity for KIR haplotype B (Bx). They were also
stratified according to the numbers of activating/inhibitory KIRs, the
type of KIRs related HLA-ligands and the combinations with their
receptors.
Results: 113 patients were included: 77(68%) had HCC. HCV infection
was the primary cause of liver disease (77%). Compared to controls,
cirrhotic patients showed higher frequency of HLA-C*05 allele (27% vs
17.5%, p = 0.001), while HLA-A*02 allele was more common among
HCC patients compared to non-HCC (30% vs 18%; p = 0.05). No
significant difference was observed in the frequency of activating/
inhibitory KIR genes and KIR aplotypes between patients and
controls. Conversely, non-HCC patients showed a higher frequency
of the inhibitory KIR gene 3DL1 compared to HCC patients (100% vs
87%, p = 0.03). The frequency of KIR2DS4, the only activating KIR gene
of aplotype A, was comparable between HCC and non-HCC group.
However, homozygosis for the deletion variant of KIR2DS4 was
significantly more common in HCC group (17% vs 3%, p = 0.03),
indicating that a higher proportion of HCC patients with KIRs
haplotype A does not express any activating KIR genes compared to
only 1 non-HCC patient.
Conclusions: Loss of activating KIR2DS4 is more frequently observed
among HCC patients, suggesting a decreased cytotoxic function of NK
cells and therefore a negative impact on immunosurveillance and
tumour control.
SAT-114
The miR-200b–ZEB1 circuit regulates diverse cancer stem cells of
human hepatocellular carcinoma
S.-Y. Hsieh1, S.-C. Tsai1. 1Department of Gastroenterology and
Hepatology, Chang Gung Memorial Hospital, Taoyuan, Taiwan
E-mail: siming.shia@msa.hinet.net
Background and Aims: Hepatocellular carcinoma (HCC) can be
derived from cancer stem cells (CSCs), which contribute to tumor
initiation, metastasis, chemoresistance, and post-treatment recurrence. A great variety of HCC CSCs resulting in diverse clinical
manifestations has been reported. We aimed to elucidate how CSC
diversity is regulated.
Methods: Micro-RNAs deregulated in HCC were identified by using
array-based microRNA profiling. The diversity of HCC CSCs was
assayed by flow cytometry, in vitro and in vivo assays for tumorigenicity. Targeting of ZEB1 to the promoters of CD13, CD24, and EpCAM
was done by using chromatin-precipitating assays.
Results: MiR-200b downregulation occurred in early HCC and
associated with shorter disease-free and overall survival. Ectopic
expression of miR-200b or silencing of ZEB1 led to a decrease in
CD13+ and CD24+ HCC CSCs and an increase in EpCAM+ HCC CSCs.
MiR-200b directly suppressed BMI1 and ZEB1 expressions. ZEB1
transcriptionally upregulated CD13 and CD24 expression and
downregulated EpCAM expression via directly targeting their
promoters. Neither miR-200b nor ZEB1 had obvious effects on
CD133 or CD90 expression. Silencing CD13 or CD24 expression
suppressed tumorigenicity of HCC cells. Ectopic expression of CD24
reversed the suppression of tumorigenicity when these HCC cells
had been ectopically expressing miR-200b. Clinically, miR-200b
downregulation was coupled with ZEB1 upregulation in approximately two-thirds of HCC patients. ZEB1 expression was positively
correlated with CD13 and CD24 expressions, while EpCAM
expression was positively correlated with miR-200b expression
in HCCs.

Conclusions: The miR-200b–ZEB1 circuit is a master regulator of
diverse stemness of HCC, which differentiates HCCs into those
containing CD13+/CD24+ CSCs from those containing EpCAM+ CSCs,
and a thus potential target for anti-HCC therapy.
SAT-115
Fatty liver binding protein 4: a targetable adipokine in
hepatocellular carcinoma related to metabolic syndrome
S. Laouirem1, M. Albuquerque2, F. Lagadec1, J. Cros1, O. Soubrane3,
P. Bedossa1,2, V. Paradis1,2. 1INSERM UMR 1149; 2Pathology; 3Liver
Surgery, Beaujon Hospital, Clichy, France
E-mail: valerieprds@gmail.com
Background and Aims: Metabolic syndrome (MS) is a leading risk
factor for hepatocellular carcinoma (HCC). Compared to other
etiologies, HCC related to MS more frequently occur in absence of
cirrhosis, suggesting that specific molecular pathways are involved.
We have shown that fatty acid binding protein 4 (FABP4), an
adipokine produced by adipocytes, was overexpressed by endothelial
cells in human HCC, and was upregulated in HUVEC by hyperglycemia, insulin and VEGF. The aims of the study were to characterize
the molecular pathways deregulated in hepatoma cell lines upon
FABP4 stimulation, and evaluate in vivo the antitumoral effect of a
specific FABP4 inhibitor.
Methods: The transcriptome of HepG2 cells stimulated with
recombinant FABP4 (100 ng/mL, 24 h) was analyzed using the
Affymetrix technology. Cell proliferation, migration and apoptosis
were evaluated in presence of FABP4 ± FABP4 inhibitor (BMS309403
at 10, 30, 50 µM, 24 h). Female nude BALB/c mice submitted to a high
fat diet were xenografted with HepG2 cells (4.106/flank). Two groups
of mice receiving BMS309403 (45 mg/kg, x2/week) were analyzed:
starting at D1 ( preventive, n = 8) or at 2 weeks of xenograft (curative,
n = 8), and compared to mice receiving PBS (control, n = 8). Tumor
volume was measured and tumors were histologically analyzed,
including FABP4 expression.
Results: Transcriptome analysis showed that FABP4 stimulated
angiogenesis and mechanisms involved in cell cycle and inhibited
HIF1 pathway. Increased cell proliferation (x2.8), migration (x2.5) and
decreased caspase 3 expression (x0.2) observed in HepG2 in presence
of FABP4 were reversed in presence of BMS309403. Tumor volume
was significantly decreased in HFD mice receiving BMS309403 both
in the preventive (420 + 195 mm3, p = 0.008) and curative (579 ±
204 mm3, p = 0.03) groups compared to the controls (1579 ± 403
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mm3). Serum FABP4 levels were significantly lower in mice treated
with BMS309403 compared to the controls ( preventive 323.6 ± 117.6
and curative 372 ± 72.9 vs control 553 ± 73.3 ng/mL, p < 0.001).
Xenografted tumors obtained for treated mice showed increased
necrosis ( preventive 24.3 ± 14.3% & curative 26.8 ± 13.4% vs control
12.7 ± 8.7%, p ≤ 0.01) and decreased FABP4 expression.
Conclusions: The study demonstrated the oncogenic effects of FABP4
on hepatoma cell lines and the efficacy of inihibiting this adipokine
on tumoral growth in HCC. These results provide significant rationale
for developing new targeted strategies in that context of MS.
SAT-116
Metformin reduces cell migration and down-regulates epithelial
to mesenchymal transition by AMPK / Foxo3a pathway in human
intrahepatic cholangiocarcinoma
S. Di Matteo1, A. Lustri1, D. Costantini1, L. Nevi1, E. Manzi2,
C. Napoletano3, J. Faccioli1, F. Giulitti1, A.M. DeRose4, M.C. Bragazzi1,
G. Grazi2, P.B. Berloco5, F. Giuliante4, V. Cardinale1, G. Carpino6,
D. Alvaro1. 1Medico-Surgical Sciences and Biotechnologies, Sapienza
University of Rome; 2Gastroenterology Unit, Regina Elena National
Cancer Institute; 3Department of Experimental Medicine, Sapienza
University of Rome; 4Hepatobiliary Unit, Catholic University of the
Sacred Heart School of Medicine; 5Department of General Surgery and
Organ Transplantation, Sapienza University of Rome; 6Department of
Health Science, University of Rome foro Italico, Rome, Italy
E-mail: sabina.dimatteo@uniroma1.it
Background and Aims: Cholangiocarcinom (CCA) is a very aggressive
cancer with marked resistance to chemotherapeutics. We have
previously demonstrated that CCA is enriched of cancer stem cells
expressing epithelial to mesenchymal transition (EMT) traits, these
features being associated with aggressiveness and drug resistance.
We have recently established primary cell cultures from human
intrahepatic CCA subtypes (i.e., mucin and mixed). Treatment with
the anti-diabetic drug metformin has been recently associated with
reduced cancer incidence. Furthermore, in immortalized cancer cell
lines, metformin showed inhibitory effects on EMT by up-regulating
Foxo3a signaling in an Akt-dependent manner. We aimed to
evaluate the effects of metformin on proliferation, apoptosis, cell
migration and the expression of EMT traits in primary cultures of CCA
subtypes.
Methods: Primary CCA cell cultures were treated with increasing
metformin concentrations (from 5 to 1,000 µM, for 1–4 days). Then
we evaluated: (i) proliferation by MTS assay; (ii) apoptosis by flow
cytometry analysis of Annexin VFITC/Propidium Iodide (PI); and (iii)
cell migration by wound-healing assay. The expression of Vimentin,
E-Cadherin, SNAIL1, SNAIL2, TWIST1, Cytokeratin19(CK19), FOXO3a
and AMPK genes were analyzed by RT-qPCR, whereas ck19, Vimentin,
E-Cadherin and Foxo3a were analyzed by Immunofluorescence Assay.
Results: Metformin inhibited cell proliferation (MTS assay, population doubling and population doubling time) and induced apoptosis
in primary cultures of mucin- and mixed-CCA; the effects were doseand time-dependent ( p < 0.05 vs. controls). The migration of primary
human CCA cells, from both mucin and mixed CCA subtypes, was also
significantly reduced by treatment with metformin at different
concentrations, from 5 to 1,000 µM. The effects of metformin were
associated with enhanced gene expression of the epithelial marker ECadherin and decreased expression of Vimentin and EMT specific
genes, SNAIL1, SNAIL2 and TWIST1. Metformin also increased the
AMPK and Foxo3a mRNA levels. FOXO3a gene expression was
negatively correlated with the expression of SNAIL1 and Vimentin
genes. Metformin exerted similar effects in mucin- and mixed-CCA
human primary cell cultures.
Conclusions: In conclusion, we demonstrated that metformin
inhibits cell proliferation, enhances apoptosis and impairs the
expression of EMT traits by upregulating Foxo3a gene in primary
cultures of human CCA. Therefore, metformin could play anticancer
effects against human CCAs with relevant therapeutic implications.
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SAT-117
Molecular basis of Natural Killer cell dysfunction in
Hepatocellular Carcinoma
V. Regina1, M. Pilli1, A. Olivani1, C. Mori1, C. Carone2, R.D. Valle3,
C. Ferrari1, E. Cariani2, G. Missale1. 1U.O. Infectious Diseases and
Hepatology, Azienda Ospedaliero-Universitaria di Parma, Parma;
2
Toxicology and Advanced Diagnostics, Ospedale S. Agostino-Estense,
Modena; 3Department of Surgery, University of Parma, Parma, Italy
E-mail: vregina@ao.pr.it
Background and Aims: Hepatocellular carcinoma (HCC) is a complex
disease with poor prognosis. Natural Killer (NK) cells play a central role
in cell-mediated immune response to cancer. In previous studies
number and function of NK-cells have been shown to be positively
correlated with HCC outcome. Intra-tumor and circulating NK cells have
been shown to be functionally impaired and this may contribute to HCC
progression and dismal survival. A better understanding of the
molecular basis underlying NK-cell function in HCC, may inform on
target molecules and cellular pathways to be restored in immunotherapeutic approaches potentiating NK cell response in HCC.
Methods: NK cells (CD56 + CD3−) were derived by fluorescenceactivated cell sorting (FACSAria II) from peripheral blood of 7 patients
with Hepatitis C virus (HCV)-related liver cirrhosis, as control, and
11 patients with early stage HCC and HCV-related liver cirrhosis. Gene
expression profile was performed by Agilent gene expression microarrays. Differentially expressed genes were defined by GeneSpring and
MetaCore for pathway enrichment analysis.
Results: Five-hundred and twenty-three genes were differentially
expressed. MetaCore pathway analysis allowed the identification of
three most relevant pathways: cytoskeleton remodeling, nociceptin
expression and immune system, role of the transcription factor AP1 in
the regulation of cellular metabolism. Enrichment analysis allowed to
identify genes downregulated in NK-cells from HCC patients: actin,
vinculin and filamin in the first pathway, nociceptin and prepronociceptin in the second, and genes constituting the transcription factor
AP1 in the third.
Conclusions: These results may explain a lack of immune surveillance by NK-cells in patients with HCC, in fact formation of a mature,
cytolytic synapse between NK cell and target tumor cell may be
impaired because of insufficient cytoskeleton assembly and organization. In addition, downregulation of AP1 could lead to a reduced
NK-cell activation and differentiation.
SAT-118
DNA circulating free in patients with hepatocellular carcinoma
V. Dejour1, E.N. Khac1, D. Sefrioui2, L. Beaussire3, P. Michel4, C. Riault1,
J. Loreau1, F. Di Fiore2. 1Hepato-Gastroenterology, CHU Amiens, Amiens;
2
Oncology Department; 3INSERM; 4Hepato-Gastroenterology, CHU
Rouen, Rouen, France
E-mail: nguyen-khac.eric@chu-amiens.fr
Background and Aims: Improving the management of patients with
hepatocellular carcinoma (HCC) requires better biomarkers. The aim
of our study was to evaluate the free circulating DNA (ADNcf) in a
cohort of patients with hepatocellular carcinoma.
Methods: The clinical data and biological ADNcf of patients with HCC
were compared to those of cirrhotic patients without HCC. Extraction
of DNA was performed by circulating the Qiamp Nucleic Acid Kit from
Qiagen. The ADNcf was then assayed using the kit Quant-iT™
PicoGreen® ds DNA High Sensitivity (Molecular Probes) and “Twinkle
LB1970” device (Berthold, Bad Wildbad, Germany). We studied the
rate ADNcf depending on tumor characteristics of HCC and those of
cirrhosis. Survival analysis was performed with univariate and
multivariate Cox model.
Results: From 2011 to 2016, 63 patients, mean age 66.95 ± 8.71 years
(92% sex M), with 42.9% of alcoholic cirrhosis Child Pugh 6.77 ± 1.91 and
HCC BCLC stage A/B/C/D in respectively 30, 31.7, 28.6 and 9.5% of cases
were included, and 27 patients with cirrhosis without HCC. The serum
ADNcf was not significantly different in HCC on cirrhosis group
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(median: 110.36 ng/mL) than in the group without cirrhosis CHC
(105.64 ng/mL), p = 0.08. The ADNcf was not associated with the cause
of cirrhosis and liver function, or with tumor characteristics (Milan score
AFP, multi nodular metastasis). Only the vascular invasion was
associated with a higher rate of ADNcf (183.64 vs. 101.83 ng/mL, p =
0.02). In the subgroup analysis restricted to treatment-naïve patients,
the rate of ADNcf was higher in HCC group beyond the Milan criteria (p
= 0.05) and with an AFP score >2 (p = 0.05). In the population CHC post
hepatitis B or C, the ADNcf was associated with Milan criteria (p = 0.05).
Finally ADNcf was not associated with mortality.
Conclusions: In hepatocellular carcinoma, ADNcf is higher in case of
vascular invasion, and is associated with tumor mass in treatment-naïve
patients. The ADNcf could be a biomarker of tumor aggressiveness.
SAT-119
Fractalkine-CX3CR1 is the only predictor for mortality in
hepatocellular carcinoma patients treated with curative
radiofrequency ablation
W. Teng1, W.-J. Jeng1, W.-T. Chen1, Y.-C. Hsieh2, C.-H. Huang1, C.-C. Lin1,
S.-M. Lin1, Y.-C. Chen1, C.-Y. Lin1, I-S. Sheen1. 1Gastroenterology and
Hepatology; 2Chang Gung Memorial Hospital, Linkou Branch, Taoyuan,
Taiwan
E-mail: b101090023@gmail.com
Background and Aims: Chemokines play a paramount role in tumor
progression. Fractalkine is the only CX3C chemokine, and its receptor,
CX3CR1, is expressed on NK cells, CD8+ T cells, monocytes, and
dendritic cells (DC). Fractalkine was reported to enhance the antitumor immune responses against HCC in mice. In addition, HCC
patients with an high expression of fractalkine have a low rate of
recurrence after surgical resection but with controversies. The role of
serum fractalkine level in prediction of post radiofrequency ablation
(RFA) HCC patients’ prognosis is unknown.
Methods: This prospective study recruited patients with curative
stage HCC whom receive RFA treatment in Chang Gung Memorial
Hospital, Linkou during 2014–2015. The diagnosis of HCC was defined
by EASL–EORTC clinical practice guidelines. The cytokine quantitation level including IL-1b, IL-5, IL-6, IL-8, IL-12, IL-17a, TNF-α, TGF-β1,
FGF2, IP-10, IFN-α, IFN-γ, fractalkine were obtained prior to RFA
treatment and assayed by BDTM cytometic bead array (BD sciences).
These cytokines were compared between post RFA survival and
mortality patients. All statistics were done by SPSS 20.
Results: There were 137 patients (70.8% male, mean age 67.2 years)
recruited in the study. Chronic hepatitis B or C accounted for the
etiology in 86.9% patients. The mean size of HCC ablated was 2.7 cm in
diameter. All ablated lesions were no more than three tumors. Overall,
fifteen patients (10.9%) died throughout the follow-up period with
median overall survival 11.9 (IQR 9.4–19.5) months. Comparison with
mortality group, the survival group had higher pre-treatment IFN-r
(0.00 (IQR 0.00–2.32) vs. 0.00 (IQR 0.00–0.88) pg/ml, p = 0.047) and
higher fractalkine (160.8 (IQR 103.1–237.1) vs. 122.8 (IQR 79.2–163.3)
pg/mL, p = 0.024) level. By Cox regression analysis, higher pretreatment fractalkine level (HR: 0.993, 95% CI: 0.987–0.999, p = 0.031)
was the only one independent protective factor after curative RFA.
Conclusions: Our results suggest that the pre-treatment serum
fractalkine level is the only predictive factor for mortality in HCC
patients who treated with curative radiofrequency ablation.
SAT-120
Exome sequencing identifies a mutation associated with
hepatocellular carcinoma development in hepatitis C virus
infected individuals
R.F. Carmo1, L. Vasconcelos2,3, D. Aroucha2,4, L.B. Pereira2,4, P. Moura4,
L. Argiro5, M.S.M. Cavalcanti4, A. Dessein5. 1Federal University of São
Francisco Valley, Petrolina; 2Institute of liver and transplantation of
Pernambuco; 3 Research Center Aggeu Magalhães; 4University of
Pernambuco, Recife, Brazil; 5INSERM UMR906, Marseille, France
E-mail: carmorodrigof@gmail.com

Background and Aims: Hepatocellular carcinoma (HCC) is the
third leading cause of cancer-related death worldwide and hepatitis
C virus (HCV) infection is the main risk factor. Given the limited
treatment options available, prevention of HCC development in
patients with advanced liver fibrosis may be the most effective
strategy to impact patient survival. The aim of the present study was
to identify new single nucleotide polymorphisms (SNPs) associated
with HCC development in chronic HCV infected individuals by using a
whole exome sequencing approach.
Methods: In the first phase of the study, a total of 19 HCV infected
individuals, of whom 9 had HCC and 10 had liver cirrhosis and
older age, attended at the Gastrohepatology Service of the Oswaldo
Cruz University Hospital/Liver Institute of Pernambuco (Recife,
Northeastern Brazil) were included. The HCC group had a mean age
of 58.3 years old, while the cirrhotic group had a mean age of 68.4
years old. Liver cirrhosis was defined by liver biopsy. Hepatocellular
carcinoma caused by HCV was diagnosed according to the AASLD
criteria. The exome sequencing was performed using the ion proton
sequencing system. Sanger sequencing confirmed the sequence of
the selected SNPs. The SNP selected in the first phase of the study was
then validated in a second phase, where a cohort of 145 HCV infected
individuals (79 individuals with HCC and 66 individuals with liver
cirrhosis) were genotyped by real-time PCR.
Results: A total of 2,981 variants in 2,276 genes were found in all 9
HCC cases. After filtering against variants found in the cirrhotic group,
there were 3 variants in 2 genes (PRSS58 and SOCS5) present
exclusively in all HCC cases but absent in the cirrhotic group. We
then selected the variant in SOCS5 gene for validation, once it has an
important role in regulating the epidermal growth factor receptor
(EGFR) and JAK signaling, both implicated in the development of
many types of cancer and validated for the treatment of human
cancer. A significant association was found between the AG genotype
in SOCS5 and HCC occurrence when compared to the cirrhotic group
(55.6% vs. 33.3%, p = 0.007 OR 2.5 CI 1.2–4.9).
Conclusions: This preliminary result indicates a significant association between a polymorphism in SOCS5 and HCC occurrence.
Patients carrying the AG genotype had 2.5 times more chances to
have HCC. Further studies are needed to elucidate the potential role of
SOCS5 in the pathophysiology of HCC caused by HCV.
SAT-121
Identification of invasion-addicted genes driven by transforming
growth factor-beta in hepatocellular carcinoma
C. Haider1, C. Coulouarn2, M. Grubinger1, K. Schlangen3, W. Mikulits1.
1
Department of Medicine I, Division: Institute of Cancer Research,
Medical University of Vienna, Vienna, Austria; 2Liver Metabolisms and
Cancer, Inserm, UMR991, Rennes, France; 3Section of Biosimulation and
Bioinformatics, Center for Medical Statistics, Informatics and Intelligent
Systems (CeMSIIS), Medical University of Vienna, Vienna, Austria
E-mail: wolfgang.mikulits@meduniwien.ac.at
Background and Aims: In hepatocellular carcinoma (HCC), transforming growth factor (TGF)-beta signalling plays a dual role. While it
suppresses carcinogenesis at early stages by inducing growth arrest
and apoptosis, it triggers the gain of metastatic abilities at later stages
of HCC development. The molecular mechanisms underlying this
“TGF-beta switch” are only beginning to be unravelled. To closely
mimic the pathophysiological situation, we exposed HCC cells to
TGF-beta for long-term. Through this approach we aimed at
identifying those cooperating factors and signalling pathways that
cause the switch to TGF-beta-dependent cell invasion and HCC
progression.
Methods: Establishment of two human HCC models with opposing
migratory phenotypes in response to long-term TGF-beta (>10 days).
Analysis of TGF-beta-dependent regulatory networks and target
genes underlying the invasion of HCC cells which are relevant for HCC
patients.
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Results: We established two cellular models of human HCC invasion
with different response to long-term TGF-beta treatment. Major
features of both HCC models included a high degree of dedifferentiation, an autocrine TGF-beta loop and the dependency of their
migratory and invasive phenotype to TGF-beta. Importantly, the two
models showed opposite effects after long-term exposure to TGF-beta,
as one model displayed enhanced migration while the other exhibited
reduced motility. Furthermore, both HCC cell types still showed
reduced proliferation upon TGF-beta stimulation suggesting that cells
evade specific traits of the TGF-beta-induced tumor suppression
program. Whole genome expression profiling combined with
advanced bioinformatical analyses revealed a set of “invasionaddicted” genes, among them the chemokine CXCL5. In silico analysis
using the TCGA platform showed that CXCL5 correlates with high TGFbeta expression and low survival of HCC patients. Mechanistically, we
found that the expression of CXCL5 was dependent on the activity of
the receptor tyrosine kinase Axl, suggesting that CXCL5 is a target gene
of TGF-beta which collaborates with Axl signalling.
Conclusions: Long-term exposure of HCC cells to TGF-beta shows a
partial evasion from anti-oncogenic traits and gain of pro-oncogenic
properties by invasive abilities. The synergy of TGF-beta and Axl
induces the expression of the pro-migratory chemokine CXCL5,
suggesting that Axl plays a crucial role in the “TGF-beta switch”. Thus,
the TGF-beta/Axl signalling axis is considered a novel therapeutic
target to combat HCC progression.
SAT-122
Integrated analysis of exosomal microRNA, gene, and pathway
regulatory networks in fibrosis and hepatocarcinogenesis
R. Cheng1,2, M. Budzinska1,2, T. Tu1, G. McCaughan1,2, S. McLennan2,
N. Shackel2. 1Liver Injury and Cancer, Centenary Institute; 2School of
Medicine, University of Sydney, Camperdown, Australia
E-mail: r.cheng@centenary.org.au
Background and Aims: Exosomes are subcellular microvesicles
secreted from cell plasma membrane that have altered secretion and
phenotype in organ injury and carcinogenesis. Exosomes contain
ribonucleic acids (RNA) including microRNAs (miRNA) that regulate
gene expression. An integrated analysis was performed to examine
alterations in exosome secretion, dysregulation of exosomal miRNA
content and downstream pathways in hepatocellular carcinoma (HCC).
Methods: Exosomes were isolated from human plasma using
differential centrifugation and ExoQuick precipitation solution, and
enumerated using NanoSight. Surface protein expression was
characterized with flow cytometric analysis. Total RNA was extracted
from patients with hepatitis without cirrhosis, chronic liver disease
with cirrhosis, and HCC. miRNA expression was measured with the
nCounter system (NanoString) and OpenArray real-time PCR platform. Differentially expressed miRNA were selected, and target genes
and their signalling pathways were predicted using established
bioinformatics algorithms.
Results: Plasma exosome concentration in HCC patients was
significantly increased by 3.4 fold compared with normal controls
( p < 0.001). Flow cytometry demonstrated a distinct subpopulation of
HCC-related plasma exosomes in HCC. miRNA expression profiles
were significantly different in exosomes of HCC patients compared
with miRNA profile in cirrhosis and normal. Expression patterns for
several miRNA including miR-320e, miR-146b, miR-376a, miR-192
and miR-118, were consistent across different technologies. Pathway
analysis demonstrated that HCC exosomes, when compared to
normal, contain differentially expressed miRNA targeting genes
involved in the p53 (p < 0.0001) and PI3K/akt/mTOR ( p < 0.0001)
pathways. When comparing HCC with cirrhosis, significant differential expression of miRNAs affecting genes involved in the dysregulation of AKT/JAK2/STAT3 ( p < 0.0001) and Wnt/CTNNB1 ( p < 0.0001)
pathways was observed.
Conclusions: Exosome secretion is increased in patients with
hepatocellular carcinoma and have a distinct phenotype on flow
S638

cytometric analysis. Major carcinogenesis pathways are implicated in
the differentially expressed miRNA gene signature of exosomes
arising from HCC. These may have prognostic and therapeutic
implications for HCC management.
SAT-123
Liver-targeting with the novel nucleotide prodrug MIV-818
designed for the treatment of liver cancers
R. Bethell1, K. Tunblad1, B. Rizoska1, A. Linqvist1, S. Juric1, F. Öberg1,
B. Classon1, A. Eneroth1, J. Öhd1, M. Albertella1. 1MEDIVIR AB,
Huddinge, Sweden
E-mail: mark.albertella@medivir.com
Background and Aims: Many systemic chemotherapeutics have failed
to show efficacy in hepatocellular carcinoma (HCC), often because
systemic toxicity prevents efficacious liver levels of the drug from
being reached. MIV-818, a nucleotide prodrug of troxacitabinemonophosphate (TRX-MP), has been designed to deliver high levels
of the chain-terminating nucleotide troxacitabine-triphosphate (TRXTP) to the liver after oral dosing while minimizing systemic exposure.
We compare MIV-818 and troxacitabine using in vitro and in vivo
models in order to demonstrate liver targeting.
Methods: LC-MS/MS was used to assess MIV-818 and its metabolites.
Effects on tumour growth, inhibition of proliferation (BrdU), and
induction of DNA damage ( pH2AX) were examined and correlated
with TRX-TP exposures in the tumour.
Results: MIV-818 has been optimized for oral administration and
liver targeting by maximizing stability in human intestinal S9
fractions, while ensuring rapid metabolism in liver S9 fractions.
Oral dosing of 80 µmol/kg MIV-818 to rats led to a TRX-TP AUC0-24 of
10 µM.hr in the liver. In contrast, 80 µmol/kg troxacitabine (TRX)
dosed i.p. did not yield detectable liver exposure to TRX-TP at any
timepoint (LOQ 0.05 µM), despite substantially higher systemic
exposure to TRX. Compared to the parent nucleoside TRX, MIV-818
has increased potency of inhibition of HCC cell line growth, and
increased conversion to its active metabolite TRX-TP in HCC cells.
MIV-818 shows strong synergistic anti-proliferative activity with
sorafenib in a number of HCC cell lines in vitro. Pronounced tumour
growth inhibition of 70% and tumour growth delays of ∼11 days were
observed in the Hep3B xenograft mouse model after 5 days of dosing
and exposures to TRX-TP of 8 µM.hr. Quantitative histology demonstrated a 12-fold induction of DNA damage throughout the tumour
sections, consistent with the expected mechanism of action, and with
associated inhibition of proliferation, which correlated with tumour
TRX-TP exposures.
Conclusions: MIV-818 is a novel TRX-MP prodrug with greatly
improved in vitro anti-proliferative activity compared to TRX.
Pharmacokinetic studies in rats show that oral dosing of MIV-818
results in a >100-fold increased delivery of the active metabolite,
TRX-TP, to the liver compared to an equivalent i.p. dose of TRX. MIV818 is optimized for the targeted treatment of liver cancers and is in
preclinical development ahead of clinical trials in patients with
advanced HCC and other liver cancers.
SAT-124
VEPH1 regulates the occurrence and development of
hepatocellular carcinoma by affecting the PI3K/Akt/mTOR signal
pathway
P. Dong1, L. Liu2, D. Sun1, G. Zhao1, S. Zhang3, S. Chen3, L. Dong1. 1Dept.
of Gastroenterology and Hepatology; 2Dept. of Hepatic Surgery, Liver
Cancer Institute, Zhongshan Hospital of Fudan University; 3Dept. of
Biochemistry and Molecular Biology, Shanghai Medical College, Fudan
University, Shanghai, China
E-mail: pingdongqy@163.com
Background and Aims: In previous study, we found that the
obviously different single nucleotide polymorphism (SNP) locus in
hepatocellular carcinoma (HCC) was in the fourth intron sequence of
ventricular zone expressed the PH domain homolog 1 (VEPH1) gene.
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The purpose of this study is to explore the clinical relevance, potential
biological significance, and underlying mechanism of VEPH1 in the
occurrence and development of HCC in order to provide new ideas for
clinical treatment of HCC.
Methods: The expression of VEPH1 was evaluated in HCC tissues and
HCC cell lines using qPCR and Western Blot. Proliferation and colony
formation assay were used to evaluate the proliferation ability;
wound healing assay and migration assay were used to evaluate the
migration ability; invasion assay was used to evaluate the invasion
ability in vitro. Subcutaneous xenograft tumor model was used to
evaluate the proliferation ability in vivo. GST-pull down assay was
used to verify the potential downstream substrates of VEPH1.
Results: VEPH1 was frequently deficient in HCC cell lines. The
expression of VEPH1 in normal hepatic cell L02 and low metastasis
potential HCC cell lines were relatively higher than in high metastasis
potential ones. The results of qPCR showed that downregulation of
VEPH1 were observed in 73.9% (68/92) of HCC patients, and its
expression level negatively correlated with aggressive clinicopathological features, such as larger tumor size and vascular invasion.
Moreover, patients with low VEPH1 expression had a poor survival
and a high rate of recurrence (OS, p < 0.001; TTR, p < 0.001). The
proliferation, migration and invasion abilities of HCC cell lines stable
expressing VEPH1 decreased markedly when compared to their
controls in vitro. Similarly, the tumorigenic ability decreased
markedly in nude mice when compared to controls. IF showed that
the distribution of VEPH1 and TSC1 were at the same location.
Furthermore, GST-pull down assay showed that VEPH1 has a direct
interaction with TSC1. WB showed that the protein activity of TSC2
and 4E-BP were up-regulated in HCC cell lines stable expressing
VEPH1 when compared to their controls.

Conclusions: VEPH1 may serve as a potential tumor suppressor gene
in HCC. VEPH1 specifically combines with TSC1, influencing the
protein activity of TSC2 and downstream molecules, thus affecting
the PI3K/Akt/mTOR signaling pathway to regulate proliferation,
invasion and migration of HCC cells. VEPH1 could be a new target
for HCC therapy.
SAT-125
Integrated analysis of genomic and epigenomic regulation of
transcriptome identifies molecular subtypes of liver cancer
H.G. Woo1,2, J.-H. Choi1,2, E.J. Cho3, J.-H. Lee3, S.J. Yu3, J.-H. Yoon3,
K.-W. Lee4, K.-S. Suh4, Y.J. Kim3. 1Department of Physiology, Ajou
University School of Medicine; 2Department of Biomedical Sciences, Ajou
University, Suwon; 3Department of Internal Medicine and Liver Research
Institute; 4Department of Surgery, Seoul National University College of
Medicine, Seoul, Korea, South
E-mail: yoonjun@snu.ac.kr
Background and Aims: Hepatocellular carcinoma (HCC) has been
addressed to harbor numerous genomic and epigenomic aberrations
of DNA copy numbers and DNA methylation. Transcriptomic deregulation by these aberrations has been suggested to play key driver roles
in heterogeneous progression of cancers. However, it has not been
studied extensively yet the systematic relationships between the
aberrations of DNA copy number and DNA methylation, and their roles
in transcriptomic deregulation and cancer progression.
Methods: Here, we profiled DNA copy numbers, DNA methylation,
and mRNA expression levels from 64 cases of HCC specimens and 30
cases of non-tumoral surrounding tissues, and defined DNA copy
number-correlated (CNVcor) and methylation-correlated genes
(METcor) with their corresponding transcription levels across the
HCC samples, respectively.
Results: We observed that the frequencies of the aberrant expression
of CNVcor genes and METcor genes were highly correlated, indicating
transcriptomic deregulation by concomitant aberrations of DNA copy
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numbers and methylation. Based on the aberrations of the CNVcor
and METcor genes, we identified three molecular subtypes of HCC
which were associated with prognostic outcomes. Independent
validation using TCGA data has confirmed reproducibility of our
findings. In addition, we found that the mutation frequencies of BAP1
and CTNNB1 were distinct among the subtypes, implying their
pivotal roles in subtype progression. Integrated profile analysis
identified UBC (ubiquitin C) as a possible therapeutic target and
CA9 as a subtype biomarker.
Conclusions: In conclusion, we suggest that our integrative analysis
of genomic and epigenomic regulation of transcriptome could
identify novel molecular subtypes providing new insights on the
multi-layered pathobiological complexity of HCC.
SAT-127
CCAAT/Enhancer Binding Protein Delta exerts tumor-supportive
effects but is down-regulated in patient hepatocellular carcinoma
P. Liu1, W. Cao1, B.Y. Ma1, K. Chen2, K. Sideras1, J. Duitman3,
M. Bolkestein4, R. Smits1, A. Spek3, J. Kwekkeboom1,
M. Peppelenbosch1, Q. Pan1. 1Laboratory of Gastroentrology and
Hepatology, Erasmus MC, Rotterdam, The Netherlands; 2College of Life
Science, Zhejiang Sci-Tech University, Hangzhou, China; 3Center for
Experimental and Molecular Medicine, Academic Medical Center,
Amsterdam; 4Experimental Surgical Oncology, Erasmus MC,
Rotterdam, The Netherlands
E-mail: p.liu@erasmusmc.nl
Background and Aims: CCAAT/Enhancer Binding Protein Delta
(CEBPD) is a transcription factor regulating transcription of target
genes. Previous studies have reported the dysregulation of CEBPD in
many types of cancers. Because the role of CEBPD in hepatocellular
carcinoma (HCC) has not been well-studied, we aim to investigate the
function of CEBPD in HCC.
Methods: We examined CEBPD mRNA expression from the TCGA
database and protein expression from the Erasmus MC cohort using
Tissue Microarray (TMA). lentiviral shRNA was used to knockdown
CEBPD in Huh7 and HepG2 cell lines. We investigated the effects on
cell proliferation, single cell colony formation and cell cycle in vitro
and on tumorigenesis in immunodeficient nude mice in vivo. Huh7 or
HepG2 cells were subcutaneously transplanted (2.5 × 106 cells per
injection; 6 mice per group), which were injected into the lower left
or right flank of the same mice, respectively. Gene Set Enrichment
Analysis (GSEA) was performed by using the MSigDB C2 CP: KEGG
gene sets collection.
Results: CEBPD mRNA expression is significantly down-regulated
in patient HCC tissues compared to the adjacent liver tissues (n = 377,
p < 0.0001). Consistently, the protein level is also significantly lower
in HCC tissues compared with adjacent tissues (n = 92 paired, p <
0.0001). We next examined the mRNA expression in HCC cell lines
and primary liver organoids cultured from healthy human liver tissue
by qRT-PCR. Consistently, CEBPD expression in liver organoids is
much higher than in HCC cell lines. To further investigate the
function, CEBPD Knockdown was applied in HepG2 and Huh7 cells
which have relatively high expression. Down-regulation of CEBPD
significantly reduced cell proliferation, inhibited the ability of single
cell colony formation and arrested cell cycling in G0/G1 phase.
Finally, in the xenograft model of HCC, We have demonstrated that
CEBPD knockdown cells formed much smaller tumors in mice
compared with the control cells. By stratifying the patients from
the TCGA database, we found that the low expression of CEBPD is
significantly associated with the CELL CYCLE and BASAL
TRANSCRIPTION FACTORS gene sets ( p < 0.05; FDR value < 0.01).
Conclusions: We have demonstrated that CEBPD exerts tumorsupportive effects in experimental HCC models. Although CEBPD
expression is down-regulated in patient HCC at cohort levels, it may
represent as a potential anti-HCC target for a subpopulation of
patients with high CEBPD expression.
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SAT-129
Distinct features of early and late-stage liver cancer cells correlate
with their response to metabolic perturbation
Z. Nwosu1, S. Hammad1, C. Meyer1, S. Dooley1. 1Department of
Medicine II, Medical Faculty Mannheim, University of Heidelberg,
Mannheim, Germany
E-mail: seddik.hammad@medma.uni-heidelberg.de
Background and Aims: Cancer cells undergo metabolic reprogramming in response to nutritional liabilities or drug-induced stress. This
offers an opportunity to interfere with metabolic pathways upon
which cancer survival depends. In this study, we investigated
alterations in liver cancer metabolism, and the prospects of targeting
glycolytic pathway.
Methods: We analysed the expression of genes involved in aerobic
(Warburg effect) and anaerobic glycolysis across cohorts of hepatocellular carcinoma (HCC) encompassing >500 patients. In addition,
Kaplan-Meier survival analysis was performed. In vitro, we treated
well (epithelial) and poorly (mesenchymal) differentiated HCC cells
with anti-glycolytic agent (2-deoxy-glucose, 2DG), and also modulated glutamine supply. As readouts, we performed assays at
functional (e.g. MTT, colony formation, migration), genomic, and
biochemical levels.
Results: Clinical HCC have both aerobic and anaerobic glycolytic
portraits. Kaplan-Meier survival analysis revealed several glycolytic
targets that predict survival outcome in HCC patients, notably HK2,
PFKFB1, ALDOA, ALDOB, and PKM. In vitro, we observed that
representative epithelial/early stage models (e.g. HUH7) are more
anaerobic, showing less sensitivity to glucose starvation or glycolysis
inhibition, and do not require extracellular glutamine for proliferation. In contrast, poorly differentiated/late stage models (e.g. HLE)
are highly aerobic, reliant on both glucose and glutamine, and have
severely impaired functional activities (including migration and
proliferation) when both metabolites are withdrawn. Moreover,
differentiation status of the HCC cells correlated with intracellular
ATP level, lactate output, and pyruvate transporter expression, which
were all altered by 2DG, notably in the poorly differentiated cells.
Conclusions: HCC have divergent metabolic features upon which
tailored treatment modalities could be designed against the disease
at the early and advanced stage.
SAT-130
Inhibition of Akt phosphorylation is involved in therapeutic
synergy between telomerase-specific replication competent
oncolytic adenovirus (Telomelysin) and histone deacetylase
inhibitor (AR42) in human hepatocellular carcinoma
Z.-Z. Lin1, C. Hsu1, N.-Y. Sun1, W.-F. Cheng2, S.-H. Yeh3, C.-S. Chen4,
P.-J. Chen5, A.-L. Cheng1. 1Department of Oncology; 2Department of
Gynecology, National Taiwan University Hospital; 3Graduate Institute of
Microbiology, National Taiwan University Medical College, Taipei,
Taiwan; 4Department of Medicinal Chemistry and Pharmacognosy,
Ohio Stat University, Columbus, United States; 5Graduate Institute of
Clinical Medicine, National Taiwan University Hospital Medical College,
Taipei, Taiwan
E-mail: zzlin7460@ntu.edu.tw
Background and Aims: Hepatocellular carcinoma (HCC) is the
global leading cause of cancer mortality. However, current
standard therapy for advanced HCC can only provide very limited
therapeutic efficacy. Our research team previously demonstrated antitumor efficacy of a telomerase-specific replication competent oncolytic adenovirus (Telomelysin) and a histone deacetylase inhibitor
(AR42) in preclinical HCC models. The current study is to explore
whether the anti-HCC effects of telomelysin can be enhanced by AR42.
Methods: HCC cell lines (PLC5 and Hep3B) were tested for the
combined growth inhibitory activity of telomelysin and AR42.
Median effect analysis was used to estimate the potential synergistic
anti-proliferative effects. Apoptosis were assessed by flow cytometry
and Western blotting. Expression of coxsackie and adenovirus
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receptor (CAR) on cancer cell membrane was measured by flowcytometry and Western blotting. Human telomerase reverse transcriptase (hTERT) was assessed by RT-PCR. The activation of Akt and other
signaling pathways were measured by Western blotting. HCC cells
with constitutive overexpression of Akt (PLC5-Akt and Hep3B-Akt)
were cloned for verification of molecular mechanisms.
Results: Combination of telomelysin and AR42 exhibits synergistic
anti-proliferative effects against PLC5 and Hep3B cells. Apoptosis (subG1 fractions, cleavage of PARP) induced by telomelysin were
significantly enhanced by AR42 in both HCC cells. Expression of CAR
and hTERT, which may be positively associated with cytotoxicity to
telomelysin, was paradoxically attenuated by AR42 treatment. Instead,
we found that telomelysin enhanced Akt phosphorylation in HCC cells.
Combination treatment of AR42 abolished the telomelysin-induced
phospho-Akt activation and enhanced telomelysin-induced apoptosis.
The synergistic interaction of telomelysin and AR42 were consistently
reversed in HCC cells with constitutive overexpression of Akt.

(9.9 mm; p < 0.0001), sorafenib (6.4 mm; p = 0.019) or ARQ 092 group
(6.3 mm; p = 0.031). Tumor decrease was associated with a significant
reduction in tumor cell proliferation and an increased apoptosis.
CD34 staining showed reduced angiogenesis in combination group
compared to the control or sorafenib group and HIF expression in
tumor tissues was reduced in combination group. The results from
Sirius red staining showed a significant decrease in fibrosis of animals
treated with ARQ 092 alone or with combination treatment,
accompanied with strong downregulation of TGFB, Collagen1 and
ACTA1 expression levels. Granulocyte/T-cells ratio in blood was
decreased in all treated groups compared to the control group and
accumulation of neutrophils in liver tissue was significantly reduced.
Western blot analysis of liver tissues showed a significant reduction of
phosphorylation of AKT and its downstream signalling actors mTOR
and S6K1 in both ARQ 092 and combination groups.
Conclusions: Combination of ARQ 092 and sorafenib exerted additive
effect in controlling tumor progression and improved immune
response in blood and liver. Our results confirm the importance of
targeting AKT in HCC.

Molecular and cellular biology: Cell cycle
control/apoptosis

Conclusions: The anti-HCC efficacy of telomelysin can be facilitated
by a histone deacetylase inhibitor AR42 through the inhibition of
telomelysin-induced Akt phosphorylation.
SAT-131
AKT inhibitor ARQ 092 and sorafenib additively inhibit
progression of hepatocellular carcinoma and improve immune
system in cirrhotic rat model
Z.M. Jilkova1,2, A.Z. Kuyucu1,2,3, K. Kurma1,2, S.T.A. Pour1,2,
G.S. Roth1,2,4, G. Abbadessa5, Y. Yu5, V. Leroy1,2,4, P. Marche1,2,
T. Decaens1,2,4. 1Université Grenoble Alpes; 2Institute for Advanced
Biosciences, Grenoble, France; 3Department of Bioengineering, Izmir
Institute of Technology, Izmir, Turkey; 4Clinique Universitaire
d’Hépato-gastroentérologie, Grenoble, France; 5ArQule Inc, Woburn,
Massachusetts, United States
E-mail: zuzana.macek-jilkova@inserm.fr
Background and Aims: Hepatocellular carcinoma (HCC) is often
diagnosed at advanced stages with limited number of therapeutic
options. Longer exposure to classical treatment of advanced HCC,
sorafenib, often over-activates AKT pathway, leading to HCC resistance. Moreover, AKT pathway itself is activated in almost half of HCC
cases. Therefore, we investigated the efficacy of combination of
Sorafenib with allosteric Akt inhibitor ARQ 092 in a DEN-induced
cirrhotic rat model with HCC.
Methods: 28 rats were diethylnitrosamine-injured during 14 weeks
to obtain cirrhosis with fully developed HCC, then randomized into 4
groups (control, sorafenib, ARQ 092 or combination of ARQ 092 +
sorafenib; n = 7/group) and treated for 6 weeks. Tumor progression
was followed by MRI every 3 weeks. Pathological analysis and
immunohistochemistry were blindly analysed. Flow cytometry
analyses, RT-PCR, and western-blot were performed.
Results: Tumor progression was significantly reduced by combination treatment (53%) compared to the control (158%; p < 0.0001)
sorafenib group (106%; p = 0.006) or ARQ 092 group (105%; p = 0.010).
Mean number of tumors was lower in combination group (n = 21.2)
when compared to the control (n = 100.4; p < 0.0001) or sorafenib
group (n = 69.2; p = 0.002). Similarly, tumor mean size was significantly reduced in combination (3.1 mm) compared to the control

SAT-415
The nucleoprotein High-mobility group box 1 critically regulates
the immune response to bacterial infection
A. Volmari1, K. Luecke2, H.-W. Mittruecker2, A.W. Lohse1, P. Huebener1.
1
I. Department of Internal Medicine; 2Institute of Immunology,
University medical center Hamburg-Eppendorf, Hamburg, Germany
E-mail: a.volmari@uke.de
Background and Aims: Tissue damage can trigger immune activation even in the absence of infection, yet the molecular links between
cell death and inflammation and their disease-specific roles remain
elusive. Release of the highly conserved nucleoprotein High-mobility
group box 1 (HMGB1) from necrotic hepatocytes was recently
shown to initiate neutrophil recruitment and inflammation
following sterile liver damage (Huebener et al., JCI 2015).
Aim: To study the role of HMGB1 in the immune response to
infection, using newly generated animals with conditional deletions
of HMGB1 and its main receptor RAGE (coded by the Ager gene).
Methods: Conditional Hmgb1- and Ager-knockout mice and corresponding control littermates were infected with Listeria monocytogenes. HMGB1 serum levels were assessed via ELISA. Bacterial titres
were measured in liver homogenates, and immune cell infiltration
was assessed via FACS and immunohistochemistry. Hepatic cytokine
and chemokine levels were determined by qRT-PCR. Isolated bonemarrow derived macrophages (BMDMs) were incubated with
recombinant HMGB1 isoforms in the presence and absence of
lipopolysaccharide (LPS).
Results: After infection with Listeria, both infiltrating leukocytes and
hepatocytes exhibited strong HMGB1 expression, and HMGB1 serum
levels were increasingly elevated for at least 72 h following infection.
Unlike in sterile liver injury models, hepatocyte-specific HMGB1
ablation (Hmgb1Δhep) did not alter neutrophil recruitment or
cytokine induction after Listeria infection, resulting in similar
bacterial burden in Hmgb1Δhep and control littermates after 72h.
By contrast, myeloid cell-specific HMGB1 ablation (Hmgb1ΔlysM)
resulted in significantly attenuated IL6 induction and leukocyte
infiltration into the liver early after infection, and higher bacterial
burden at later time points. While RAGE deletion from dendritic cells
resulted in impaired monocyte infiltration into the liver, RAGE
deficiency in the myeloid cell compartment (AgerΔlysM) did not alter
early leukocyte recruitment, but resulted in significantly attenuated
hepatic induction of proinflammatory mediators (CCL2, TNFa, TGFb)
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after 72 h. In vitro, both oxidized and reduced HMGB1 isoforms
stimulated TNFa and IL6 production in isolated BMDMs in an LPSindependent manner.
Conclusions: After infection with Listeria, HMGB1 does not act as a
damage-associated molecular pattern, but mediates immune cell
crosstalk to attain effective bacterial clearance from the liver.
SAT-416
Impaired mitochondrial unfolded protein response (UPRMT) in
onset of premature senescence and end stage liver disease
B. Sen1, A. Rastogi2, N. Trehanpati1, V. Pamecha3, S.K. Sarin4,
G. Ramakrishna1. 1Molecular and Cellular Medicine; 2Pathology;
3
HPB Surgery; 4Hepatology, Institute of Liver and Biliary Sciences,
New Delhi, India
E-mail: gayatrirama1@gmail.com
Background and Aims: Mitochondrial degeneration leading to
oxidative stress is considered a trigger for senescence and often
associated with disease pathology. Recently, a role of mitochondrial
unfolded protein response (UPRMT) has been proposed in longevity of
C.elegans. However the role of UPRMT in mammalian ageing is still
elusive. Recently, it was also reported that inducing the UPRMT by
NAD+ repletion reversed the fatty liver phenotype in mice model.
Cellular exhaustion can lead to senescent associated changes in
hepatocytes and hence we reasoned a preventive role of UPRMT in not
only premature senescence but also in cirrhotic liver.
Methods: 2 μM doxorubicin was used to induce premature senescence
in hepatocellular carcinoma cell lines (HepG2, Huh7 and Hep3B).
Establishment of senescence was confirmed by SA-β-Galactosidase
positivity and variety of growth arrest markers. Mitochondrial
dysfunction in senescent cells was monitored by transmission electron
microscopy (TEM) based cytomorphology, mitochondrial depolarization by staining with tetramethyl rhodamine ester (TMRE) and
changes in genes involved in UPRMT by realtime PCR. Explant cirrhotic
liver (cryptogenic etiology) was evaluated for senescent associated
changes along with markers of UPRMT.
Results: Doxorubicin induced growth arrest in all the three cell lines in
G2/M phase of cell cycle along with increased expression of H3K9me3
and H2Ax. Cellular growth arrest resembled premature senescence
with SA-β-gal positivity, together with decreased expression of Ki67
and LaminB1. TEM showed disintegrated mitochondrial cisternae and
flow cytometry revealed significant decrease in mean fluorescent
intensity for TMRE, thus indicating reduced mitochondrial polarity.
Senescent cells showed significant downregulation of UPRMT genes
such as ClpP, ATF5 and mtHSP60. Over-expression of ClpP in Huh7 cells
increased UPRMT response together with attenuation of doxorubicin
mediated senescence. Explant cirrhotic liver, showed increased
number of senescent hepatocytes which correlated well with
decreased levels of UPRMT genes especially ClpP and ATF5 thereby
indicative of dysfunctional mitochondria.
Conclusions: The present study highlights impaired UPRMT as a
hallmark feature of senescent cells and also cirrhotic liver harboring
senescent hepatocytes. Overexpression of ClpP rescued senescence
thereby suggesting that revival of ClpP expression may delay the
progression of liver cirrhosis by augmenting UPRMT.
SAT-417
Characterisation of cell-type-specific responses in the liver towards
IL-1β by a mathematical model for the p38MAPK/MK2 pathway
A. Kulawik1, R. Engesser2, C. Ehlting1, A. Raue2, U. Albrecht1, S. Wolf1,
M. Gaestel3, U. Klingmüller4, D. Häussinger1, J. Timmer5, J.G. Bode1.
1
Clinic for Gastroenterology, Hepatology and Infectious Diseases,
Heinrich-Heine-University, Düsseldorf; 2Institute of Physics, AlbertLudwigs-University, Freiburg; 3Institute of Physiological Chemistry,
Hannover Medical School, Hannover; 4Division Systems Biology of Signal
Transduction, German Cancer Research Center, Heidelberg; 5Institute of
Physics, Albert-Ludwigs-University, Düsseldorf, Germany
E-mail: Christian.Ehlting@uni-duesseldorf.de
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Background and Aims: The intercellular communication between
hepatocytes and macrophages mediates innate immune responses in
the liver upon challenge. In this context the activation of the p38MAPK/
MK2 signaling pathway by IL-1β is important for the regulation of the
acute phase response as well as for regenerative processes. Little is
known about key characteristics of this pathway in terms of
concentration-dependent signal propagation and cell-type specific
responses. In this study a mathematical model has been developed to
analyse p38MAPK/MK2 mediated signal propagation induced by IL-1β
in hepatocytes and in macrophages. Using this system biological
approach we investigated the different responsiveness of individual
cell types within the liver towards cytokine treatment as for example
in case of IL-1β.
Methods: Data from immunoblot analyses of IL-1β treated murine
primary hepatocytes and bone marrow derived macrophages were
subjected to a system biological analysis.
Results: This study provides evidence that signal transduction from
IL-1β via p38MAPK to MK2 is characterized by a strong signal
amplification. Quantification of the intracellular phosphorylation
level of p38MAPK and MK2 reveals that in hepatocytes at maximum
11.3% of p38MAPK and 36.5% of MK2 molecules are activated by IL-1β.
In contrast to this in macrophages at maximum only 4.5% of p38MAPK
and 17.2% of MK2 molecules are activated upon treatment with IL-1β.
In addition, quantification of p38MAPK and MK2 total protein reveals
that the intracellular concentration in macrophages is approximately
three times higher than in hepatocytes. We conclude that even with a
lower percentage of activated p38MAPK and MK2 macrophages display
comparable or even higher phosphorylation levels than hepatocytes.
Furthermore, the prediction following an in silico analyses reveals
that regarding a half maximal effective concentration (EC50)
macrophages need three-times more IL-1β than hepatocytes to
achieve nearly similar phosphorylation levels, which was thereafter
validated by in vitro experiments.
Conclusions: Using the mathematical model presented in this
study we uncover a strong signal amplification of the p38MAPK/MK2
pathway to guarantee signal propagation and cellular response.
Moreover, the model-based predictions reveal cell-type-specific
differences between hepatocytes and macrophages concerning the
responsiveness towards the treatment with IL-1β.
SAT-418
Co-culture with hematopietic stem cells improves viability of
human hepatocytes
E. Solanas1, F.J. Aranguren2, A. Lue2, P. Baptista3, P.S. de la Maza3,
E. Martinez-Crespo2, M.T. Serrano2. 1Digestive Pathology Group, Aragon
Institute for Health Research; 2Gastroentorology and Hepatology Unit,
Lozano Blesa Hospital, Aragon Institute for Health Research; 3Digestive
Pathology Group, IACS, Aragon Institute for Health Research,
Zaragoza, Spain
E-mail: emsolanas@iisaragon.es
Background and Aims: Recent works have showed both the
involvement of hematopietic stem cells (HSC) in liver regeneration
processes and a restorative effect of CD34+ cell-conditionated
medium on damaged liver tissue. The aim of the present study was
to determine if the co-culture of human hepatocytes jointly with HSC
improves viability and function of hepatocytes over time.
Methods: HSC were isolated from human umbilical cord blood by
immunomagnetic separation and human hepatocytes were isolated
from liver pieces resected from patients undergoing partial hepatectomy by the two-step collagenase perfusion technique. After a previous
study to determine the appropriate proportion of cells, hepatocytes and
HSC were co-cultured directly and indirectly (by 0.4 µm pore size
transwell inserts) at a ratio of 10:1, respectively. Viability of cultured
hepatocytes was determined on days 1, 3, 6, 9 and 13 by the PrestoBlue
assay. For each sampling day, HSCs were removed and re-seeded once
viability was evaluated. Presence of HSC was confirmed by fluorescent
staining with 5-chloromethylfluorescein diacetate (CellTrackerTM).
Albumin and urea production was quantified on the days 1, 3, 6, 9 and
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13 supernatants by ELISA and colorimetry, respectively. A total of 3 cocultures corresponding to 3 different cell isolations were performed.
Results: Co-culture, both direct and indirect, of human hepatocytes
with HSCs increased hepatocyte viability over time compared to
hepatocytes cultured alone. That increase resulted significant ( p <
0.05) from day 9 when there was direct contact between hepatocytes
and HSC and from day 6 when co-culture was carried out indirectly.
The increase of hepatocyte viability was slightly higher ( p < 0.05)
when they were cultured indirectly with HSC than when they were in
direct contact in culture. Neither albumin nor urea production was
significantly modified by the direct or indirect co-culture over time.
Conclusions: Factors secreted by HSC improve human hepatocytes
viability over time when they are cultured in their presence.
Mechanisms implicated should be elucidated in further studies.
SAT-419
GW4064 alleviate mitochondrial dysfunction and intestinal
epithelial cell apoptosis through farnesoid X receptor protected
lipopolysaccharides-induced acute intestinal inflammation
H.M. Liu1, T.-Y. Lee2. 1National Yang-Ming University; 2Chang Gung
University, Taoyuan City, Taiwan
E-mail: girlladybug@hotmail.com
Background and Aims: Bacterial endotoxin lipopolysaccharide (LPS)
activates inflammatory pathways, intestinal epithelial cells apoptosis,
augments reactive oxygen species (ROS) production and induces
epithelial dysfunction. We investigated the efficacy and mechanism
of FXR in protecting the intestinal mucosa integrity after injury
through alleviated of mitochondrial dysfunction and an increased
resistance to apoptosis.
Methods: We studied the effects of LPS injected on wild-type (WT)
and FXR-/- mice with combination of FXR agonist GW4064 injection.
Ileum morphology as assessed by hematoxylin and eosin staining.
The distribution of inflammasome complexes, apoptosis markers and
mitochondrial-associated factors was detected by western blot and
quantitative polymerase chain reaction (qPCR).
Results: Compared with wild-type, FXR-/- mice treated with LPS
developed more severe inflammatory cell infiltration into the mucosa
and submucosa. The FXR agonist GW4064 treatment prevented
the LPS-induced inflammasome complexes and apoptosis markers,
the upregulation NALP3, ASC, Pannexin-1, pro-caspase-1, IL-1β, Bax/
Bcl-xL ratio, caspase-3 and caspase-8 mRNA levels in WT and FXR-/mice. On the other hand, FXR agonist GW4064 attenuated mice
mitochondrial dysfunction by reduced NADPH oxidase, thus as NOX1,
p47 and alter mitochondrial complex II, III mRNA levels induced by
LPS administration. Concomitantly, GW4064 attenuated LPS-induced
mitochondrial biogenesis markers, PPARγ, NRF-1 and TFAM mRNA
levels in WT and FXR-/- mice.
Conclusions: GW4064 restores the LPS-induced intestinal epithelial
cell dysfunction by upregulation of FXR, with the subsequent
alleviation of mitochondrial dysfunction and intestinal epithelial
cells apoptosis in mice.
SAT-420
Evidence of FXR activation with obeticholic acid in an in vitro
intestinal model
Y. Zhang1, C. LaCerte1, K.R. Brouwer2, J.P. Jackson2, S. Kansra1,
J.E. Edwards1. 1Intercept Pharmaceuticals, Inc., San Diego; 2Qualyst
Transporter Solutions, LLC, Durham, United States
E-mail: yuanyuan.zhang@interceptpharma.com
Background and Aims: The Caco-2 cell line is commonly used as a
model for intestinal absorption and metabolism of therapeutic
agents. Obeticholic acid (OCA) is a potent and selective farnesoid X
receptor (FXR) agonist currently in development for several chronic,
non-viral liver diseases. The effects of FXR activation in Caco-2 cells
have not yet been completely characterized. The objective of this
study was to more fully understand the effects of FXR activation in
Caco-2 cells with OCA.

Methods: Caco-2 human intestinal epithelial cells were cultured to
confluence in monolayers and treated with 10 µM of glycine
conjugates (glyco-) of OCA or chenodeoxycholic acid (CDCA);
vehicle-treated cells were used as controls. Cells were harvested
and assessed for changes in mRNA expression of key FXR regulated
genes (ASBT, OSTα, OSTβ, SHP, IBABP, and FGF-19). The apparent
permeability (Papp) of OCA and CDCA as well as their glycine
and taurine conjugates (tauro-) were also assessed in both apical
to basolateral (A→B) or basolateral to apical (B→A) directions. The
Papp (A→B) of glyco-OCA and glyco-CDCA was assessed in the absence
or in the presence of an apical sodium dependent bile acid
transporter (ASBT) inhibitor (GSK2330672, 3 µM).
Results: Expression of FXR in Caco-2 cells was confirmed by mRNA
analysis. Glyco-OCA increased the mRNA expression of FXR target
genes, IBABP, OSTα, OSTβ, SHP, and FGF-19, by 104-, 4.78-, 8.67-, 2.03-,
and 11.5-fold, relative to controls. In contrast, glyco-CDCA modestly
increased IBABP and FGF-19 expression (2.65-fold and 2.23-fold),
decreased SHP expression (3.77-fold), and had no inductive effects
(<2 fold) on OSTα or OSTβ expression.
Unconjugated OCA and CDCA demonstrated high permeability in
both the A→B and B→A directions (Papp ≥ 1.0 × 10−6 cm/s) with no
significant efflux. Papp (A→B) was greater than Papp (B→A) for glycine or
taurine conjugates of OCA and CDCA. GSK2330672 significantly
reduced Papp (A→B) of glyco-OCA and glyco-CDCA.
Conclusions: The Caco-2 cell line appears to be an intestinal model
sensitive to FXR activation, and could be used to investigate
mechanisms of action of FXR agonists and to differentiate their
potencies of FXR activation. Furthermore, in Caco-2 cells, unconjugated OCA and CDCA are absorbed by passive diffusion across
membranes, while the absorption of their glycine and taurine
conjugates are transporter-dependent (likely via ASBT) which is
consistent with the current understanding of bile acid kinetics.
SAT-421
Impact of sex and apolipoproteins on macrophage activation and
Entamoeba histolytica induced liver damage
J. Noll1, H. Bernin1, C. Marggraff1, J. Dieckhoff2, H. Ittrich2, J. Heeren3,
M. Lütgehetmann4, H. Lotter1. 1Molecular Parasitology, BernhardNocht-Institute for tropical medicine; 2Diagnostic and Interventional
Radiology Department and Clinic; 3Department of Biochemistry and
Molecular Cell Biology; 4I. Department of Internal Medicine, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany
E-mail: noll@bnitm.de
Background and Aims: Amebic liver abscess is a severe focal
destruction of the liver induced by the protozoan parasite
Entamoeba histolytica that occurs predominantly in male individuals.
Tissue destruction is mediated by C-C motif chemokine ligand (CCL)
2-dependent recruitment of Ly6Chi monocytes and the production of
TNFα (Helk E, PLoS Pathogens, 9(1):e1003096, 2013). Regeneration of
tissue damage is supported by IL-13-producing Ly6Clo monocytes
and the production of arginase 1 (Noll, J Hepatology, 64(5):1147–57,
2016). In the present project we investigated whether apolipoproteins, produced in higher amounts in female individuals, impact the
production of pro-inflammatory cytokines by human macrophages in
a sex-dependent manner and modulate the outcome of amebic liver
abscess in a murine model for the disease.
Methods: Human macrophages were generated from CD14+ monocytes isolated from peripheral blood mononuclear cells from male
and female blood donors. Macrophages were stimulated in vitro with
lipopolysaccharide (LPS), lipoteichoic acid (LTA), amebic antigens and
human serum containing Hepatitis B virus particles. Cytokine and
chemokine production was measured before and after addition of
apoliprotein A1 (ApoA1) using a multiplex bead-based immunoassay
and ELISA. Sex-dependent influence of ApoA1 on the outcome of
amebic liver abscess was assessed in the murine model for the
disease using ApoA1-knock-out mutant mice by Magnetic Resonance
Imaging and fluorescence-activated cell scanning.
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Results: Dependent on the stimulus used, we found a sex-dependent
difference in the production of inflammatory and anti-inflammatory
cytokines. ApoA1 treatment led to significant reduction in the
production of TNFα and CCL2 in male and female derived macrophages,
while the production of the Th2-cytokine IL-10 was upregulated. The
knock-out of ApoA1 led to exacerbation of liver damage, which was
more pronounced in female mice and accompanied by a reduction in
the number of IL-13-producing Ly6Clo monocytes.
Conclusions: We suggest, that the increased production of the
pro-inflammatory cytokine TNFα might prone men towards TNFαdependent immunopathology in hepatic amebiasis and ApoA1
moderates inflammation and hence the outcome of the disease.
SAT-422
Involvement of TA and ΔN p63 and p73 isoforms on the regulation
of cell death and tumour recurrence in patients with
hepatocarcinoma submitted to liver transplantation
R. González1, Á.J. De la Rosa1, A. Rufini2, M.Á. Rodríguez-Hernández1,
E. Navarro-Villarán1, T. Marchal3, S. Pereira1, M. De la Mata4,5,
M. Müller-Schilling6, J.M. Pascasio-Acevedo5,7, M.T. Ferrer-Ríos7,
M.Á. Gómez-Bravo5,8, F.J. Padillo5,8, J. Muntané5,8. 1Institute of
Biomedicine of Seville (IBiS), Seville, Spain; 2Department of Cancer
Studies, CRUK Leicester Cancer, Leicester, United Kingdom; 3Pathology
Department; 4Gastroenterology Department, “Reina Sofia” University
Hospital, Córdoba; 5Centro de investigación biomédica en RED de
Enfermedades Hepáticas y Digestivas (CIBERehd), Madrid, Spain;
6
Gastroenterology and Hepatology Department of Internal Medicine IV,
University Hospital Heidelberg, Heidelberg, Germany; 7Gastroenterology
Department; 8Department of General Surgery, “Virgen del Rocío”“Virgen Macarena” University Hospital, Seville, Spain
E-mail: jmuntane-ibis@us.es
Background and Aims: Patients with hepatocellular carcinoma
(HCC) submitted to liver transplantation have a variable 5-year
survival rate (60–80%) limited mostly by tumour recurrence (10–
20%). Aetiology, age, sex, alcohol, Child-Pugh, and the type and
duration of immunesuppressor treatment have been associated with
tumour recurrence in liver transplanted patients. In addition, the
expression of ΔNp73 has been related to the reduced survival of
patients with HCC. The aim of the study was to evaluate the
expression of TAp63, ΔNp63, TAp73 and ΔNp73 isoforms, cell death
receptors, and their relation to tumour recurrence and the survival of
patients submitted to liver transplantation. The results were
validated in in vitro study using HCC cell lines.
Methods: HCC sections from patients submitted to liver transplantation (n = 74, 64 men, 10 women) were used. The in vitro study was
carried out in differentiated HBV-expressing Hep3B and control
HepG2 cells. The expression of cell death receptors (TNF-α, CD95 and
TRAIL-R1) and cFLIPS/L, caspase-8 and -3 activities, and cell
proliferation were determined in control and overexpressing TAp63,
ΔNp63, TAp73 and ΔNp73 HCC cells.
Results: The reduced tumour expression of cell death receptors, and
TAp63 and TAp73 isoforms, together with increased expression of
ΔNp63 and ΔNp73 isoforms, were associated with tumour recurrence
and reduced survival of patients. This pattern holds strongly in
patients with hepatitis B virus (HBV)-derived tumours compared
with those from other aetiologies, such as hepatitis C virus (HCV) and
alcohol. The in vitro study demonstrated that HBV-expressing Hep3B
HCC cells showed reduced expression of p63 and p73 (TA and ΔN
isoforms) and cell death receptors compared with HepG2 cells. The
overexpression of TAp63 and TAp73 exerted a more potent proapoptotic and anti-proliferative effects in Hep3B than HepG2transfected cells. This effect appeared to be related to increased
cFLIPL upregulation and cFLIPs downregulation in TAp63 and TAp73overexpressing Hep3B cells. The overexpression of ΔNp63 and ΔNp73
exerted a downregulation of TNF-R1 expression in HepG2 cells.
Conclusions: The studies showed that the reduction of TAp63 and
TAp73 isoforms, rather than alteration of ΔN isoform expression,
S644

exerted a significant functional repercussion on cell death and
proliferation in HBV-expressing HepB cells.
SAT-423
Hepatitis B virus infected cell slows down its cell cycle and
proliferation by viral protein and replication
K. Morikawa1, T. Shimazaki1, T. Izumi1, M. Umemura1, M. Nakai1,
G. Suda1, N. Sakamoto1. 1Gastroenterology and Hepatology, Hokkaido
University, Sapporo, Japan
E-mail: kenichi.morikawa@med.hokudai.ac.jp
Background and Aims: The hepatitis B virus (HBV) is believed to
regulate host factors for viral replication, persistence and pathogenesis. However, the mechanisms by which HBV establishes and
maintains chronic infection are poorly understood. The aim of this
study was to perform an analysis of cellular factors modulated by HBV
for a better understanding of the life cycle and pathogenesis of HBV.
Methods: Huh7 cells inducibly replicating HBV were analyzed by stable
isotopic labeling using amino acids in cell culture (SILAC) coupled with
mass spectrometry. In these cells, the core and the polymerase are
inducibly expressed upon tetracycline withdrawal from the culture
medium while pre-S1, pre-S2, and S as well as X are constitutively
expressed from endogenous HBV promoters. Oxidative stress was
assessed by the GSH/GSSG ratio. Mitochondrial superoxide was
measured by MitoSOX using flow cytometry. Morphological changes
of the endoplasmic reticulum and mitochondria, as well as autophagosome induction were visualized by negative stain transmission electron
microscopy (TEM). We measured the percentage of cells in the G0/G1, S,
G2 and M phases of the cycle by a redox dye staining.
Results: SILAC coupled with mass spectrometry identified >3,800
proteins, and mass spectrometry measured 112 metabolites. We
observed an increase in the abundance of mitochondrial proteins and
a decrease of ribosomal proteins upon replication of HBV. There was
no significant difference in mitochondrial morphology between cells
replicating vs. not replicating HBV. More cells containing lysosomes
and autophagosomes were observed in the presence of replicating
HBV. HBV replication was associated with the production of
mitochondrial superoxide. However, only a slight increase of
oxidative stress was noted. The cells in the G0/G1 phase increased
in the presence of replicating HBV.
Conclusions: The observed changes suggest a slow down or stop of
cell cycle and proliferation for viral fitness. The defense mechanism
against oxidative stress induced by HBV might be maintained by
autophagy. Analyses of cellular dynamics should yield new insights
into the HBV life cycle and the pathogenesis of hepatitis B and may
reveal novel angles for therapeutic intervention.
SAT-424
EZH2 methyltransferase and JMJD3/UTX demethylases are
involved in hepatocytic differentiation and liver cancer cells
plasticity
N. Pediconi1, L. Lupacchini2, D. Salerno3, S. Di Cocco2, G. Peruzzi3,
D. Rotili4, A. Mai4, M. Levrero2,3,5, L. Belloni3. 1Dept. of Radiological
Sciences, Oncology and Anatomical Pathology; 2Dept of Internal
Medicine-DMISM, Sapienza University; 3Center for Life NanoSciences
(CLNS)@Sapienza, IIT; 4Dept. of Drug Chemistry and Technologies,
Sapienza University, Rome, Italy; 5Cancer Research Center of Lyon –
INSERM U1052, INSERM, Lyon, France
E-mail: massimo.levrero@inserm.fr
Background and Aims: Histones methylation at specific lysine and
arginine residues is dynamically regulated by different histone
methyltransferases and demethylases to control transcription. The
role of the H3K27 methyltransferase Ezh2 and the H3K27 demethylases JMJD3 /KDM6B and UTX /KDM6A has been extensively
investigated in development, cell plasticity, immune responses,
neurodegenerative diseases and cancer. In the liver, EZH2 has been
shown to control hepatocyte homeostasis and regeneration and to
regulate murine progenitor cells proliferation and differentiation. Ezh2
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expression is low in the adult liver, is detected in high grade displastic
nodules (HDGN) and early HCCs and further increases with HCC
progression, identifying a poor-prognosis subset of HCCs. Tumorderived HepaRG cells display features of liver progenitor cells, can be
induced to differentiate into hepatocyte- and biliary-like cells, while
retaining bi-potent plasticity and reprogramming properties.
Inflammatory cytokines and fatty acids accumulation both promote
the retro-differentiation of dHepaRG (dHepaRG) cells to progenitor
cells. Here, we investigate the role of H3K27 methylation in the HepaRG
and liver cancer cells differentiation and plasticity.
Methods: Proliferating/progenitor-like HepaRG, DMSO-differentiated HepaRg cells and human HCC cell lines (HepG2 and HUH7)
are treated with the Ezh2 inhibitor GSK-126 and the JMJD3/UTX
inhibitor MC4066.
Results: EzH2, JMJD3 and UTX are deregulated during HepaRG
differentiation resulting in a strong reduction of H3K27 methylation
levels in dHepaRG cells. Inhibition of Ezh2 methyltransferase activity
with GSK-126 in proliferating/progenitor HepaRG cells induces the
upregulation of hepatic markers, such as Albumin and Cyp3A4, and
inhibits the expression of p21, p27 and p16 cell cycle inhibitors.
Similar results are obtained in HCC cell lines. Conversely, the
inhibition of JMJD3 and UTX H3K27 demethylase activity with the
MC4066 compound induces dHepaRG retro-differentiation with a
drastic decrease in of Albumin and Cyp3A4 transcripts and a reduced
expression of the CD49a protein, as revealed by FACS analysis.
Conclusions: These results show that pharmacological modulation of
H3K27 methylation by targeting EZH2, JMJD3 and UTX impacts on
tumor-derived hepatic progenitor cells differentiation and plasticity.
SAT-425
SLU7 is a survival factor for cancer cells working as a mitotic
regulator
M. Jimenez1, R. Urtasun1,2, M. Elizalde1, M. Azkona1, M.U. Latasa1,2,
J. Muntané3,4, J. Prieto1,4, M.A. Ávila1,2,4, C. Berasain1,2,4. 1Division
of Hepatology, Cima university of Navarra; 2IDISNA. Navarra Institute
for Health Research, Pamplona; 3General Surgery, “Virgen del Rocío”“Virgen Macarena” University Hospital/IBiS/CSIC/Universidad de
Sevilla, Sevilla; 4CIBERehd, Instituto de Salud Carlos III, Madrid, Spain
E-mail: mjimenez.9@alumni.unav.es
Background and Aims: We have demonstrated that the splicing
factor SLU7 is essential to maintain liver differentiation and function
governing the transcriptional program of hepatocytes. We have also
found that SLU7 expression is significantly reduced in cirrhotic livers
and HCC. Our more recent results demonstrate that the remaining
expression of SLU7 in HCC cells is essential for their survival.
Importantly this effect is extended to tumour cells from different
origins and is not observed in normal cells. In the present work we
further analyse the mechanisms regulated by SLU7 in cancer cells.
Methods: Silencing of SLU7 expression in normal human hepatocytes and cancer cells; cell cycle analysis by flow cytometry; analysis
of alterations of mitosis by immunofluorescence and chromosome
spreads; gene expression by qPCR and Western blot.
Results: Upon flow cytometry analysis we found that SLU7 silencing
induces cell cycle arrest in G2/M in different cancer cells from HCC,
cervical carcinoma, lung cancer and colon carcinoma. However this
effect was not observed in normal human hepatocytes and in the
well-differentiated HCC cell line HepaRG. This result was confirmed
when HCC cells were synchronized in G2/M with nocodazole: 6 and
10 h after nocodazole release only 22% and 18% control cells (siGL)
respectively, remain in G2/M however those percentages were 58%
when SLU7 expression was silenced (siSLU7). In siSLU7 transfected
PLC and HeLa cells the mitotic index and the mitotic marker P-Ser10H3 was significantly induced. Upon tubulin and DAPI staining we
found the presence of aberrant spindles in siSLU7 cells and the arrest
of cells in prometaphase with chromosomes failing to align on the
metaphase plate. We performed chromosome spreads in mitotic cells
and we found that most mitoses in siSLU7 cells showed alterations in
sister chromatid cohesion (SCC) with the presence of parallel and

single chromosomes. Mechanistically we found the aberrant splicing
of positive regulators of SCC such as sororin and shugoshih 1 (Sgo1).
The retention of intron 1 and intron 2 in sororin mRNA results in
the incorporation of a premature stop codon and the subsequent
reduction in sororin protein expression. The skiping of exon 6 in Sgo1
results in the induction of the aberrant Sgo1C isoform. We have also
demonstrated that the reposition of miR-17 expression rescues the
whole altered phenotype induced upon SLU7 silencing.
Conclusions: Our results present SLU7 as a new oncotarget playing
an essential role in cancer cell mitosis.
SAT-426
p38-alpha MAPK couples inflammatory response and
proliferation of hepatocytes during acute liver injury
M. Fortier1,2,3, M. Cadoux1,2,3, N. Boussetta1,2,3, J.-P. Couty1,2,3,
C. Desdouets1,2,3, S. Celton-Morizur1,2,3. 1Institut Cochin INSERM
U1016; 2CNRS UMR 8104; 3Université Paris Descartes, Sorbonne Paris
Cité, Paris, France
E-mail: manon.fortier@inserm.fr
Background and Aims: Mammalian p38-alpha mitogen-activated
protein kinases (MAPKs) transduce a variety of extracellular
signals that regulate cellular processes, such as inflammation,
differentiation, proliferation or apoptosis. In the liver, several studies
showed a dual role for the p38-alpha pathway. Indeed, even if its role
as a negative regulator of hepatocyte proliferation has been largely
described, p38-alpha may also harbor, depending on liver injuries, an
oncogenic role involving cancer related-processes and notably
inflammation. In this study, using hepatocyte deficient p38-alpha
mice in adult liver, we investigated the role of this MAP kinase during
acute liver injury and its impact on the hepatic microenvironment.
Methods: A conditional hepatocyte specific p38-alpha knockout mice
was developed. An acute model of CCl4 injury was chosen to investigate
the effect of knocking out p38-alpha on hepatocyte proliferation and
liver repair. Control and KO mice were given one intraperitoneal CCl4
injection. Mice were sacrificed at 24/40/48 and 72 hours post-CCl4,
blood and liver tissue were collected. Liver injuries, apoptosis,
inflammation and proliferation processes were then assayed.
Results: We first observed that p38-alpha deficient mice were less
susceptible to acute liver damage than control mice. Indeed,
histologic analysis revealed that necrosis area surrounding the
centrilobular veins were less extensive in KO mice (24–72 hours
post-CCl4). Preliminary data of TUNEL assay and molecular analysis of
pro- and anti-apoptotic actors indicate that hepatocyte apoptosis was
quite similar in control and KO mice (24/40 hours post-CCl4) and
could not then totally explain this phenotype. By contrast, we
observed that more inflammatory cells were recruited to necrosis
area and that levels of pro-inflammatory cytokines (TNF-alpha, Il6…)
were up-regulated in KO livers. These data indicate that the absence
of p38-alpha could activate an inflammatory response to favor early
repair after acute liver damage. Interestingly, we also observed that
absence of p38-alpha delays the entry of hepatocytes into the S phase
(BrdU labelling, CyclinA2 levels) as well as metabolic response linked
to liver regeneration process (e.g triglycerides content…).
Conclusions: Altogether these results indicate that p38-alpha
MAPK could act as a molecular switch regulating inflammation/
proliferation balance from an early phase of acute injury to ensure
liver homeostasis maintenance.
SAT-427
Amino-functionalized nanoparticles as a platform for mTOR
activity modulation in hepatocellular carcinoma Huh7 cell line
M. Lunova1, V. Zablotskii2, A. Prokhorov2, M. Jirsa1, M. Hof3,
A. Olżyń ska3, P. Jurkiewicz3, Š. Kubinová2,4, O. Lunov2, A. Dejneka2.
1
Institute for Clinical & Experimental Medicine (IKEM); 2Institute of
Physics CAS; 3J. Heyrovský Institute of Physical Chemistry AS CR;
4
Institute of Experimental Medicine AS CR, Prague, Czech Republic
E-mail: mariia.lunova@googlemail.com

Journal of Hepatology 2017 vol. 66 | S543–S750

S645

POSTER PRESENTATIONS
Background and Aims: Nanoparticles are gaining increase of
attention as a novel class of therapeutics for cancer [1]. The liver
has been recognized as a highly promising organ for nanocarrierbased targeting [2]. We have previously shown that polar groups (e.g.
amino or carboxyl groups) modify the cellular uptake of nanoparticles and one can use such functionalization for efficient tumour
targeting [3]. Here, we show that surface functionalization and
stability of the nanoparticle core can be used for selective triggering
of various biological effects in hepatocellular carcinoma cells (HuH7).
Methods: We studied three types of nanoparticles: silica oxide with
hydroxyl groups (Si-OH), silica oxide with amino groups (Si-NH2) and
polystyrene with amino groups (PS-NH2), having the same size of
about 30 nm. Increased proliferation was detected by WST-1 assay.
We investigated subcellular localization of nanoparticles using
confocal microscopy. Additionally, we utilized different biochemical
assays to verify what signalling pathways are affected by different
nanoparticles.
Results: Indeed, only polystyrene nanoparticles (PS-NH2) induced
inhibition of proliferation and subsequent cell death in HuH7 cells
when silica oxide with amino groups (Si-NH2) are acting in opposite
way substantially enhancing HuH7 proliferation. PS-NH2 induced
time-dependent lysosomal destabilization associated with release of
cathepsin B, and damage of the mitochondrial membrane. Solely in
PS-NH2-treated cells, permeabilization of lysosomes was followed by
induction of apoptosis. Contrary, Si-NH2 nanoparticles enhanced
proliferation of HuH7 cells. At the molecular level, PS-NH2 inhibited,
whereas Si-NH2 activated mTOR signalling in HuH7 cells.

Background and Aims: Hepatocellular carcinoma (HCC) is the
third cause of cancer death worldwide. The presence of cancer stem
cells (CSCs) in HCC tumours is thought to be responsible for cancer
relapse and radio-chemotherapeutic resistance. Major efforts are thus
being made to identify the pathways leading to the maintenance of
CSCs, in order to develop specific targeted therapies. The p53 family
(p53, p63 and p73) plays an important role in carcinogenesis and
maintenance of cell stemness. These three genes encode several fulllength and truncated isoforms (from alternative splicing and promoter
usage), which exert opposite effects. The full-length isoforms (TA) have
tumor suppressor activity, whereas the truncated ones (DN) act both as
dominant negative forms, and thus are considered as oncogenes, and
as regulators of cell stemness. In physiological conditions, DNp63 and
DNp73 expression is restricted to progenitor cells. Since TP73 is
expressed in liver cells, we analyzed its expression in a cohort of
human HCC. We observed that the acquired expression of several
truncated isoforms (collectively called DNp73), correlated with that of
the stemness factor NANOG and that patients with a low ratio TAp73/
DNp73 have a lower overall survival compared to patients with a high
ratio. This result suggests that DNp73 could be involved in the
emergence of cancer cells with immature properties (CSCs).
Methods: To address this question, we first characterized nontransformed and transformed liver stem cells by FACS analysis,
colony- and sphere formation assays. We then ectopically expressed
DNp73 in non-transformed progenitor cells that are subsequently
differentiated in vitro, and in primary human hepatocytes.
Results: As expected, DNp73 overexpression was not sufficient per se
to transform differentiated or progenitor liver cells. Nevertheless, we
observed an altered differentiation program, supporting the role of
DNp73 in progenitor maintenance. To go further, we ectopically
expressed DNp73 in several HCC cell lines with different levels of
differentiation and confirmed the correlation between stemness
properties and DNp73 expression.
Conclusions: The next steps will consist of identifying the DNp73dependent molecular mechanisms involved in immaturity/differentiation. The effect of DNp73 expression will be also evaluated in term
of tumor aggressiveness and metastasis formation in mouse.
SAT-429
Reduced miR-26b-5p expression imparts malignant features and
help in EpCAM+ liver cancer stem-like cells maintenance via heat
shock cognate 71kDa protein (HSC71/HSPA8)
R. Khosla1, G. Ramakrishna1, S.K. Sarin2, N. Trehanpati1. 1Molecular and
Cellular Medicine; 2Hepatology, Institute of liver and biliary sciences,
Delhi, India
E-mail: trehanpati@gmail.com

Conclusions: Our findings demonstrate complex cellular responses
to functionalized nanoparticles and suggest that nanoparticles can be
used to control activation of mTOR signalling with subsequent
influence on proliferation and viability of HuH7 cells. This research
provides fundamental knowledge which can be effectively used in
developing safe and efficient nano-therapeutics to fight liver cancer.
Supported by MZCR 00023001 (IKEM) and J.E. Purkyne fellowship
(ASCR).
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DeltaNp73 isoforms are involved in the immature phenotype of
liver cancer cells
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Background and Aims: Targeted therapies against cancer stem cells
(CSCs) are currently limited in hepatocellular carcinoma (HCC) due to
their similarities with normal stem cells (NSCs). EpCAM is a wellknown marker for hepatic NSCs, but is also used to identify CSCs in
EPCAM + AFP + HCC cells. The present study thus aimed to distinguish
hepatic EpCAM + CSCs from EpCAM + NSCs using integrated protein,
mRNA and miRNA profiling.
Methods: Pair-wise comparison was performed between EpCAM+
and corresponding EpCAM- cells from HCC tissues (Ep + CSCn = 2,
Ep-HCC; n = 2) along with EpCAM+ cells from non-cancerous/noncirrhotic control liver tissues (Ep + NSC; n = 2), by iTRAQ profiling and
next generation sequencing (NGS). Validations were performed in a
larger cohort of sorted cells (n = 20).
Results: Out of 313 proteins detected, 11 proteins were overexpressed
(>3 fold) in Ep + CSCs as compared to both Ep + NSC and Ep-HCC cells.
Mapping together the protein and the NGS data confirmed the upregulation of HSPA8, HNRNPC, MPST and GAPDH in Ep + CSCs. Further,
miRNA profiling suggested that miR-26b-5p targets both HSPA8 and
EpCAM. HSPA8 overexpression and miR-26b-5p downregulation was
validated in a larger cohort of sorted cells and linear regression
analysis proved a negative correlation between the two. Suppressing
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miR-26b-5p increased the self-renewal, migration and invasion of
HCC cells. Conversely, overexpressing miR-26b-5p yielded an opposing effect. Importantly, anti-miR-26b-5p increased the EpCAM+ cell
population with a concomitant over-expression of Nanog, Oct4 and
Sox2 genes and also reduced the level of proapoptotic protein BBC3,
which is a direct target of HSPA8.
Conclusions: miR-26b-5p imparts metastatic properties and helps in
maintenance of Ep + CSCs via HSPA8. Thus, miR-26b-5p and HSPA8
might serve as molecular targets for selectively eradicating the Ep +
CSC population in human HCCs.
SAT-430
Implications of Unc5A depletion for hepatocyte survival in
chronic liver diseases upon induction of the unfolded protein
response
R. Barnault1, M.-L. Plissonnier1, T. Lahlali1, M. Michelet1, N. Laverdure1,
B. Ducarouge2, F. Zoulim1, P. Mehlen3, R. Parent4. 1Pathogenesisof
Hepatitis B and C - Equipe labellisée LabEx DEVweCAN, INSERM U1052;
2
Apoptosis, Cancer and Development Laboratory - Equipe labellisée “La
Ligue”, LabEx DEVweCAN, CNRS UMR5286, Centre de Recherche en
Cancérologie de Lyon, Université Lyon 1, ISPB, CNRS UMR5286;
3
Apoptosis, Cancer and Development Laboratory - Equipe labellisée “La
Ligue”, LabEx DEVweCAN, CNRS UMR5286; 4Pathogenesisof Hepatitis B
and C - Equipe labellisée LabEx DEVweCAN, INSERM U1052, CNRS
UMR5286, Centre de Recherche en Cancérologie de Lyon, Université de
Lyon 1, ISPB, Lyon, France
E-mail: romain.barnault@inserm.fr
Background and Aims: The unfolded protein response (UPR) is
activated in cells following an endoplasmic reticulum (ER) stress, in
order to rescue ER homeostasis and foster cell survival. However,
persistence of this response in chronic liver diseases (including
cirrhosis) can lead to hepatic oncogenesis. HCV, in the context of
chronic infection, is known to induce endoplasmic reticulum stress
and UPR. The Uncoordinated-phenotype-5A (Unc5a) dependence
receptor, when bound to its ligand netrin-1, which is massively
increased in cirrhosis (Plissonnier Plos Biol 2016), inhibits apoptosis.
We have previously shown that the UPR increases the reliance of
hepatocytes on netrin-1 for their survival (Lahlali, CMGH 2016). Here,
we aimed to decipher the level of expression and implication of
Unc5A in cell survival, in the context of the UPR.
Methods: Conventional cell biology and biochemistry approaches
were used to study the various stages of the Unc5A receptor
biosynthesis upon induction of the UPR by dithiothreitol in in vitrogrown, preneoplastic, untransformed, HepaRG cells. The functional
implication of Unc5A in the induction of apoptosis during the UPR
was also studied in vitro.
Results: The UPR was adequately induced in HepaRG cells via
activation of its three main sensors (PERK/IRE1a/ATF6). This induction
cumulatively inhibited the expression of Unc5a at the transcriptional
(plasmid reporter assay/7 fold; mRNA qPCR assay/2.5 fold) (transcript
stability remains unchanged by the UPR) and translational ( polysomal
RNA quantification; 5′UTR-driven translation assay) levels in these
cells. Functional assays based on RNAi targeting of Unc5A under
elevated UPR conditions, indicated enhanced protection of hepatocytes, since Unc5A-depleted cells escaped DAPK1-dependent UPRinduced apoptosis (2.1/1.2/1.3-fold by the PI, neutral red and caspase3 activity assays, respectively). The DAPK1 is dephosphorylated by the
PP2A when unc5a is unbound to netrin-1, leading to pro-apoptotic
protein recruitment and caspase-3 cleavage.
Conclusions: Induction of the UPR triggers loss of Unc5A expression,
which in turn facilitates cell survival, by providing them with
protection against DAPK1-mediated apoptosis. Since we have
previously shown that HCV was a dramatic inhibitor of Unc5A
expression in F3-F4/cirrhotic patients (EASL 2015) and is known
as an UPR inducer, we hypothesize that Unc5a depletion provides
protection against cell death in preneoplastic hepatocytes at late
stages of chronic liver diseases.

SAT-431
A stable, Wnt-signalling-based model of liver zonation in vitro
T. Wahlicht1,2, C. Lipps1, D. Wirth1,2. 1Model Systems for Infection and
Immunity, Helmholtz Centre for Infection Research, Braunschweig;
2
REBIRTH Cluster of Excellence, Hannover, Germany
E-mail: twa14@helmholtz-hzi.de
Background and Aims: As a consequence of hepatic lobular
polarisation by blood flowing from the portal triad towards the
draining central vein, key liver functions including protein synthesis,
carbohydrate metabolism and detoxification are performed by
specific populations of hepatocytes. On a molecular level, this
functional heterogeneity (so-called metabolic liver zonation) is
established by a gradient of canonical Wnt-signalling activity that
is absent in in vitro hepatocyte cell culture systems. Although
metabolic consequences of zonation are well established, the lack of a
long-term stable in vitro model severely hampers our understanding
of less well known aspects of liver zonation, such as pathogen
replication, regenerative potential and detoxification capability. We
therefore aimed to establish a long-term stable in vitro system of liver
zonation by mimicking liver Wnt-signalling.
Methods: Hepatic cell lines of murine and human origin were
genetically engineered to allow controlled induction of Wntsignalling with simultaneous fluorescence-based detection of
Wnt-signalling status. Phenotypic changes upon activation of Wntsignalling were analysed by marker gene expression.
Results: Depending on the inducer concentration, any desired ratio
of Wnt-signalling active versus inactive hepatocytes could be
established in vitro within in 3 days. The Wnt-signaling state was
distributed in a mosaic-like pattern resembling liver zonation in vivo.
The change in hepatic phenotype was verified by analysing
expression of zonation markers including Cyp1a1, E-Cadherin,
Axin2 and Glutamine Synthetase. The change in phenotype was
stable over 2 weeks compared to small-molecule-driven activation of
Wnt-signalling which was prone to negative feedback regulation.
Furthermore, the change in phenotype was reversible after deactivation of Wnt-signalling.
Conclusions: We established a hepatocyte cell culture system that
stably mimics zonation phenotypes observed in vivo. Currently, we
exploit this system to gain insights into various aspects of liver
zonation including differential xenobiotic competence, metabolic
functions and susceptibility to liver pathogens such as hepatitis C virus.
SAT-432
Microphysiological systems for studying interactions between the
liver, gut and immune system
T. Kostrzewski1, M. Shaeri1, L. Ouro-Gnao1, S. Snow1, D. Hughes1.
1CN Bio Innovations, Welwyn Garden City, United Kingdom
E-mail: tomasz.kostrzewski@cn-bio.com
Background and Aims: Microphysiological systems (MPS), also
known as organ-on-chips, are small scale in vitro cell cultures
which mimic facets of tissue or organ level function. MPS frequently
utilise primary human cells, often cultured in 3D, to obtain highly
functional, physiologically relevant models. MPS can be utilised
alone, but can also be connected through fluidic circuits to create
advanced multi-MPS that can model the interactions between organ
systems, allowing greater analysis of molecular pathways and disease
mechanisms.
Methods: Several liver MPS systems have been developed that allow
the culture of highly metabolically active primary hepatocytes in
vitro. However, most current models are simple mono-cultures of
hepatocytes and do not have the complexity to analyse the
interactions between different tissue types and determine how
these interactions drive specific pathologies. We have developed a
novel system for the in vitro culture of hepatocytes in a perfused
three-dimensional format, with a separate co-culture allowing
interactions to be studied with a second MPS. To demonstrate the
utility of this model we have generated two liver multi-MPS models.
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Results: First, we developed a gut-liver model with Caco-2 cells
cultured on a transwell to form an epithelial gut barrier, which was
located alongside a liver culture in a perfused platform. Xenobiotics
were dosed into the gut and observed to be absorbed across the
epithelia before being taken up by the liver and metabolised. The liver
contains a diverse collection of innate and adaptive immune cells
which play a key role in nearly all hepatic diseases. Therefore, we also
generated a liver-adaptive immune model, with PBMCs cultured in
transwells and stimulated to produce a range of cytokines, including
IFNγ. The presence of stimulated PBMCs caused hepatocytes to
downregulate hepatic functions (e.g. albumin production) and induce
an innate immune response, with interferon-stimulated genes being
upregulated, consequently allowing model adenoviral infections to
be cleared.
Conclusions: These multi-organ systems provide a tool to study in
greater detail the key interactions between the gut, the liver and the
immune system that drive pathologies including steatohepatitis,
hepatocellular carcinoma and viral hepatitis.

Molecular and cellular biology: HSCs
and fibrosis
SAT-433
Combined targeting of cholangiocytes and activated stromal cells
with a BH3 mimetic ameliorates fibrosis in a mouse model of PSC
A. Moncsek1, P.L. Splinter2, S.P. O’Hara2, C. Zuber1, E. Patsenker1,
P. Valli1, C.D. Fingas3, A. Weber4, B. Müllhaupt1, N.F. LaRusso2,
J. Mertens1. 1Gastroenterology & Hepatology, University Hospital Zürich,
Zürich, Switzerland; 2Division of Gastroenterology and Hepatology, and
the Mayo Clinic Center for Cell Signaling in Gastroenterology, Mayo
Clinic, Rochester, United States; 3Department of General, Visceral, and
Transplantation Surgery, University Hospital Essen, Essen, Germany;
4
Division of Clinical Pathology, University Hospital Zürich,
Zürich, Switzerland
E-mail: anja.moncsek@usz.ch
Background and Aims: Organ fibrosis is associated with an increased
number of activated stromal fibroblasts (ASF). These cells are the
drivers of fibrosis development and have been implicated in
tumorigenesis. The activation of these fibroblasts results from a
release of various growth factors such as transforming growth factorbeta and platelet-derived growth factor by injured epithelial cells and
infiltrating mononuclear cells. Therefore, we hypothesized that the
depletion of ASF and/or reduction of growth factor-induced fibroblast
activation could be a potential therapeutic strategy.
Previously, we showed that the survival of ASF is Bcl-xL-dependent in
vitro. Thus, our aim was to answer the important question of
therapeutic applicability of Bcl-xL inhibitors in liver fibrosis in vivo.
Furthermore, we wanted to know if other cells such as cholangiocytes
are affected.
Methods: Mdr2-/- mice (model for PSC) were treated with a BH3mimetic specific for Bcl-xL (A-1331852) for 14 days by daily oral
gavage starting at week 12 of age. Subsequently, liver fibrosis was
quantified by hydroxyproline assay and sirius red staining. To
investigate apoptosis-mediated depletion of ASF from fibrotic liver
tissue ASF were co-stained with apoptosis markers (TUNEL, cleaved
caspase-3/7). Furthermore, senescence of cholangiocytes was analyzed by p16 FISH and γH2A.x immunofluorescence.
Results: Treatment of MDR2-/- mice with Bcl-xL inhibitor A-1331852
reduces liver fibrosis. The amount of hydroxyproline was significantly
reduced in A-1331852-treated Mdr2-/- mice as compared to controls.
Morphometric analysis of Sirius red staining confirmed this result.
Co-staining of ASF and cell death markers revealed that ASF undergo
apoptosis.
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Interestingly, the number of senescent cholangiocytes, visualized by
p16 FISH and γH2A.x immunofluorescence, was reduced in A1331852-treated Mdr2-/- mice as compared to vehicle treated mice.
Conclusions: Treatment of liver fibrosis with Bcl-xL inhibitor A1331852 leads to a) increased apoptosis of ASF and b) reduced
numbers of senescent cholangiocytes in vivo. Due to this dual
mechanism treatment of liver fibrosis with specific Bcl-xL inhibitors
represents a promising therapeutic strategy.
SAT-434
Aging enhances liver fibrotic response in mice through
hampering extracellular matrix remodeling
B. Delire1, V. Lebrun1, C. Selvais1, P. Henriet2, A. Bertrand1,
Y. Horsmans3, I. Leclecrq1. 1Laboratory of Hepato-Gastroenterology,
Institut de Recherche Expérimentale et Clinique (IREC); 2Cell Biology
Unit, de Duve Institute; 3Department of Hepato-Gastroenterology,
Cliniques Universitaires Saint-Luc and Institute of Clinical Research, UCL,
Brussels, Belgium
E-mail: benedicte.delire@uclouvain.be
Background and Aims: Clinical data identify age as a risk factor for
severe liver fibrosis. In chronic hepatitis C, liver fibrosis develops faster
and is more severe in patients infected at an older age. Aging is also a
risk factor for fibrosis progression in non-alcoholic steatohepatitis.
Our aim was to evaluate whether and how aging modulates the
fibrotic response in a mouse model.
Methods: Liver fibrosis was induced by CCl4 injections (thrice weekly
for 2 weeks) in 7 weeks- and 15 months-old mice (young and old
mice, respectively). Livers were analyzed for fibrosis, inflammation
and remodeling 48 hours (peak of fibrosis) and 96 hours (fibrosis
resolution) after the last injection.
Results: Old mice developed more severe fibrosis compared to
young ones as evaluated by sirius red morphometry at peak of fibrosis
(p = 0.0021). The expression of pro-fibrogenic genes (Collagen I and
alphaSMA) was equally induced in the two age-groups but an enhanced
fibrolysis in young mice was suggested by a significantly higher Mmp13
induction (p = 0.0005) and confirmed by a higher collagenolytic
activity in young animals (p < 0.0001). While fibrosis resolution
occurred in young mice within 96 hours, no significant fibrosis
attenuation was observed in old mice. Similar recruitment of monocytes-derived macrophages in young and old livers was demonstrated
as no difference of Ccl2, Vegf or CD11b gene expression was observed.
However, in the young group, macrophages had globally a remodeling
phenotype while in the old group macrophages have a significantly
higher expression of Tgfbeta (p = 0.0010), the main pro-inflammatory
pro-fibrogenic marker. In addition, we observed a significantly higher
proportion of thick and dense fibers in old mice as well as an enhanced
expression of the main enzymes involved in collagen maturation (Lox,p
= 0.0043;Adamts2, p = 0.0011;Tg2, p = 0.0030).
Conclusions: Impaired fibrolysis of a matrix less prone to remodeling
associated with a pro-inflammatory phenotype of infiltrated macrophages contribute to a more severe fibrosis in old mice.
SAT-435
The dynamic roles of hepatocyte and leukocyte-specific CD147
in a progressive liver injury mouse model
C. Yee1, P. Wignall1, W. d’Avigdor1, A. Terry1, S.V. McLennan2,3,
N.A. Shackel1,4,5. 1Liver Cell Biology, Centenary Institute of Cancer
Medicine and Cell Biology, Camperdown; 2Sydney Medical School and
Charles Perkins Centre, University of Sydney; 3Department of
Endocrinology, Royal Prince Alfred Hospital; 4Faculty of Medicine,
University of NSW, Sydney; 5Gastroenterology and Liver Laboratory,
Ingham Institute for Applied Medical Research, Liverpool, Australia
E-mail: c.yee@centenary.org.au
Background and Aims: CD147 (basigin) is a multifunctional, highly
glycosylated transmembrane protein that has been implicated in
fibrosis development due to its roles in matrix metalloproteinase
(MMP) induction and chemotaxis. Global CD147-knockout mice and
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anti-CD147 antibody interventions with liver injury has been shown
be decreased in liver fibrogenesis. Our study investigates the role of
hepatocyte-specific or leukocyte-specific knockout of CD147 in an
acute to chronic liver injury model.
Methods: Eight-week old, male CD147fl/fl Cre+ (Albumin or Vav1 for
conditional hepatocyte or leukocyte knockout) or CD147fl/fl Cre−
(control) mice were terminated 72 hours after a single i.p.dose of
12% carbon tetrachloride (CCl4) in paraffin oil or oil alone, or after
twice weekly doses for 4 or 8 weeks. Serum was analysed for liver
transaminases. Liver architecture and collagen deposition, as well as
expression of 48 fibrosis and immune-associated genes were studied
using custom Taqman OpenArray panels.
Results: In both KO models, ALT and AST were decreased 3- 4-fold
compared to control injured mice and gene expression of both fibrosisassociated (αsma, Col1a, -IV, Mmp3, -7, -11, -13, -14, Timp1) and
immune-associated genes (Ccl2, Cxcl10, Ifnɣ, Ngf, Slc16a3, Tnf) were
significantly decreased (p < 0.05) with acute injury. At 4 weeks of
injury, liver transaminases, collagen, architecture and gene expression
were comparable. Chronic injury (8 weeks), in AlbuminCre+, AST and
expression of fibrosis-associated genes tended to decrease. In contrast,
in Vav1Cre+, AST was increased (by 1.5 fold, p < 0.02) and expression of
fibrosis and immune associated genes trended towards increased
expression, particularly Ccl2, Itgal, Slc16a3, Tnf (p < 0.02).
Conclusions: These results suggest that both hepatocyte and
leukocyte-derived CD147 are important in the initiation of fibrogenesis. In contrast, in chronic liver injury, CD147-deletion in leukocytes
has a protective role in the induction of regenerative MMPs and tissue
repair. This pattern was not seen in the hepatocyte specific model.
SAT-436
Comparison of liver injury evolution in mouse models
P. Wignall1, C. Yee1, W. d’Avigdor1, A. Terry1, S.V. McLennan2,3,
N.A. Shackel1,4,5. 1Liver Cell Biology, Centenary Institute of Cancer
Medicine and Cell Biology, Camperdown; 2Sydney Medical School and
Charles Perkins Centre, University of Sydney; 3Department of
Endocrinology, Royal Prince Alfred Hospital; 4Faculty of Medicine,
University of NSW, Sydney; 5Gastroenterology and Liver Laboratory,
Ingham Institute for Applied Medical Research, Liverpool, Australia
E-mail: c.yee@centenary.org.au
Background and Aims: Differences in liver injury immune and
fibrotic responses, rate of injury progression and outcome have been
noted in both humans and murine models. This may be accounted by
variation in genetic background and is associated with aging. In this
study, we explore interstrain variation and the effect of age on the
molecular drivers and phenotype of liver injury in C57BL/6 and BALB/
c mouse models.
Methods: Eight week old C57BL/6 and BALB/c mice were injured via
intraperitoneal injection of carbon tetrachloride (CCl4) delivered once
(acute injury), or twice a week for 4 weeks (progressive injury), 8 weeks
(chronic injury) and 8 weeks injury with 4 week recovery (recovery)
from injury. Twenty week old C57BL/6 mice were injured similarly. Gene
expression was examined using TaqMan OpenArray Real-Time PCR
panels for fibrosis and immune-associated gene expression patterns.
Results: BALB/c mice had greater inflammation and fibrosis and
recovered more rapidly than C57BL/6 mice following CCl4 injury.
Aged C57BL/6 showed greater inflammation than younger C57BL/6
counterparts. Exploration of the molecular drivers of liver injury in
uninjured control mice showed marked temporal changes, with mice
at the recovery having greater Fas and Itgal expression( p < 0.05)
compared to acute injury in both C57BL/6 and BALB/c mice.
Comparison of uninjured controls showed different basal gene
expression patterns in the mice strains (e.g increased Ccl2 in BALB/c
vs C57BL/6). Aged C57BL/6 mice possess a more stable basal gene
expression than their younger counterparts. With increasing CCl4
injury, hierarchical cluster analysis of interstrain C57Bl/6 and BALB/c
comparisons showed fibrosis associated gene expression patterns
becoming more similar, with only Col5a1 and Bsg ( p < 0.05) being

significantly elevated in BALB/c mice. In recovery, fibrosis-associated
gene expression reverts to strain-specific gene expression. Immune
gene expression patterns remain distinct throughout injury. CCl4injured aged C57BL/6 mice possess a more stable gene expression of
both fibrotic and immune associated genes over time.
Conclusions: Genetic background and aging has clear influences on
changing gene expression patterns during initiation, perpetuation
and resolution of liver injury. This highlights the genetic predisposition for liver injury and the changing nature of transcriptome
dynamics with age.
SAT-437
CD5L modulates primary human hepatic stellate cells activation
C. Barcena1, G. Aran1, L. Perea2, L. Sanjurjo1, C. Armengol3,
P. Sancho-Bru4,5, M.-R. Sarrias1,5. 1Innate Immunity Group, Health
research institute Germans Trias i Pujol, Badalona; 2Institut
̀ iques August Pi i Sunyer (IDIBAPS), Barcelona;
d’Investigacions Biomed
3
Childhood Liver Oncology Group, Health research institute Germans
̀ iques August Pi i
Trias i Pujol, Badalona; 4Institut d’Investigacions Biomed
Sunyer (IDIBAPS); 5CIBERehd, Barcelona, Spain
E-mail: cbarcena@igtp.cat
Background and Aims: Activation of hepatic stellate cells (HSC) is
responsible for development of liver fibrosis and associated with
different hepatic pathologies. It is medically considered a pre-stage in
the development of cirrhosis, which ultimately can lead to liver
cancer. CD5L is a secreted protein known to be expressed by
macrophages in lymphoid and inflamed tissues. Through binding to
the CD36 receptor, CD5L has been shown to control processes like
autophagy, immune response and lipid metabolism. The role of CD5L
during liver damage and fibrogenesis has not been addressed yet. The
aim of this work, was to assess the effects of CD5L on HSC activation
and thereby its putative role in liver fibrosis development.
Methods: As a model of chronic hepatic damage we used mice treated
with CCL4. RT-qPCR was used to determine expression of CD5L and
CD36 in different populations of hepatic cells isolated from mice by cell
sorting. In vitro studies were performed in the human hepatic stellate
cells line LX2 and with quiescent hepatic stellate cells isolated from
resected human liver tissue. Both cellular models were used to
determine HSC phenotypic changes during exposure to recombinant
CD5L, TGFbeta1 and LPS. For CD5L, CD36, TIMP1, alpha-SMA, beta-actin,
among others, protein expression levels were evaluated by western
blotting, Immunofluorescence (IF) and/or FACS. Expression of additional
liver damage and fibrosis related genes were quantified by RT-qPCR.
Results: In vivo chronic liver damage displayed a marked overall rise
of CD5L expression in the liver, as well as its receptor CD36. Mainly
the macrophages and hepatocytes contributed to this increase, with
the contribution from HSC being negligible. This result was
corroborated by the in vitro studies, both at the mRNA and protein
levels. Interestingly, CD5L exogenous administration alone had a
repressor effect on chemokine expression (MCP1, RANTES) and in a
combination settings a modulator effect on inflammatory stimuli like
LPS. Pre-incubation with rCD5L was even able to repress primary
hHSC activation by TGF-beta1, one of the most potent profibrogenic
agents. Similar results were obtained also in LX2 cells.
Conclusions: Our study identifies for the first time CD5L as a
paracrine effector on primary hHSC, acting as a modulator of the
activation process. Together our results suggest that CD5L plays a key
role in the development of liver fibrosis.
SAT-438
Induced pluripotent stem cells-derived extracellular vesicles
shuttle bioactive molecules with anti-fibrotic potential in vitro
and in vivo
D. Povero1, E.M. Pinatel2, J. Kim1, N. Goyal1, C.D. Johnson1, D. Kneiber1,
A.E. Feldstein1. 1UCSD, La Jolla, United States; 2Institute of Biomedical
Technologies, NRC, Segrate, Milan, Italy
E-mail: dapovero@gmail.com
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Background and Aims: The use of stem cells is currently limited by
issues including the risk of tumor formation or undesired immune
responses. However, stem cells represent a promising therapeutic
approach for several diseases. Stem cell-derived extracellular vesicles
(EVs) have emerged as effective transporter of bioactive molecules.
Here we AIM to investigate whether EVs elicit anti-fibrotic potential
in vitro and in vivo.
Methods: EVs were isolated from induced pluripotent stem cells
(iPSC-EVs) by differential centrifugation and characterized by FACS,
dynamic light scattering and electron microscopy (EM). Primary
human hepatic stellate cells (HSC) were isolated from liver donors
and primed with TGF-β (10 ng/mL) with or without iPSC-EVs. The
role of iPSC-EVs on HSC biology and liver fibrosis in vivo was assessed
by qPCR, miRNA and mRNA-sequencing, proliferation, chemotaxis
assay, Sirius red staining and fluorescent tracing techniques.
Results: Flow cytometry identified a large amount of FITC+ iPSC-EVs,
also visible with EM as a heterogeneous population (200–400 nm in
size). Presence of EVs was confirmed by a gradient separation and
detection of common EV markers, including TSPAN9, RSP9 and Alix.
An active uptake of iPSC-EVs by HSCs was observed after 6h of
exposure. The internalization of EVs in TGF-β-primed HSCs resulted
in a 2-fold reduction of pro-fibrogenic markers such as α-SMA,
Collagen1α1 and TIMP-1 compared to untreated HSC or HSC treated
with EV-free media (EV + TGF-β vs. TGF-β or vs. EV-free media + TGFβ, p < 0.005). A further functional analysis showed a significant
decrease (1.5-fold, p < 0.05) of TGF-β-activated HSCs proliferation and
chemotaxis only when exposed to iPSC-EVs. The bioinformatics
analysis of miRNA-seq identified several differentially expressed
miRNAs in iPSC-EVs vs. untreated or palmitic acid treated HepG2derived EVs. Among the top 10 up-regulated miRNAs in iPSC-EVs,
various isoforms of miR-302 were identified, suggesting a potential
inhibitory effect on the TGF-β pathway in HSCs. An additional mRNAsequencing approach identified several differentially expressed genes
in TGF-β-primed HSC non-exposed vs. exposed to iPSC-EVs. Finally, a
biweekly tail vein injection of murine iPSC-EVs in rodents exposed to
CCl4 for 3 weeks, showed reduced liver fibrosis and HSC activation.
Conclusions: Results of this study suggest that iPSC-EVs may elicit a
potential use as autograft to reduce or reverse liver fibrosis in patients
with chronic liver disease.
SAT-439
The vacuolar adenosine tri-phosphatase (v-ATPase) proton pump
as therapeutic target in human activated HSC
G. Marrone1, F. De Chiara1, K. Schölzel1, L. Longato1, B. Viollet2,3,4,
M. Pinzani1, K. Rombouts1. 1UCL Institute for Liver and Digestive Health,
London, United Kingdom; 2INSERM, Institut Cochin; 3CNRS UMR 8104;
4
Université Paris Descartes, Sorbonne Paris cité, Paris, France
E-mail: giusimarrone@gmail.com
Background and Aims: Activation of HSC, occurring during the
development of liver fibrosis, is associated with increased intracellular pH ( pHi). The vacuolar H+ adenosine tri-phosphatase (v-ATPase)
plays an important role in pH homeostasis and in acidificationdependent degradation of tissue matrix. Changes in pH altogether
with increased v-ATPase might stimulate AMP-activated protein
kinase (AMPK) which has been shown to have anti-fibrotic properties
in HSC. No data are currently available regarding v-ATPase’s
expression and working mechanisms in HSC, and more specifically
their fibrogenic role in the liver. We hypothesize that activated HSC
express a functional v-ATPase proton pump, which mechanism is
linked to AMPK activity, contributing to the progress in liver fibrosis
and promoting the acidification of the microenvironment.
Methods: V-ATPase gene expression and subcellular protein localization were evaluated by qPCR and WB/IF in activated human HSC in
presence/absence of 2 v-ATPase inhibitors: Bafilomycin and KM91104
(1 nM, 10 nM; 48 h). Cytotoxicity and proliferation were analyzed by
MTS and BrdU ELISA. pHi changes were measured using a
fluorometric pHi assay (BCFL-AM) and neutral red uptake.
Extracellular H+ ( pHe) was measured using a pH meter. Activation
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markers, COL1A1 and ACTA2, were evaluated in HSC treated with vATPase inhibitors. To unravel the interaction between v-ATPase and
AMPK, wild type (WT), AMPKα-null, AMPKα1-null, and AMPKα2-null
mouse embryo fibroblasts (MEF) were used.
Results: Primary activated human HSC expressed v-ATPase predominantly at the plasma membrane whereas a cytosolic distribution
occurred in serum starved HSC. Pharmacological inhibition of vATPase correlated with increased lysosomal pH and decreased pHi,
proliferation, metabolic and pro-fibrogenic profile. AMPKα-null MEF
exclusively acidified the pHe, which was correlated with the highest
V-ATPase expression thus demonstrating a link between V-ATPase
and AMPK. AMPKα2-null MEF express less v-ATPase compared to WT
MEF, and are the only cells resistant to v-ATPase inhibitors i.e. drug
resistance. Interestingly, HSC expressed very low or no AMPKα2, thus
mimicking AMPKα2-null MEF.
Conclusions: The inhibition of the v-ATPase proton pump might
represent a new promising target for developing anti-fibrotic strategies, due to its anti-proliferative and anti-fibrotic effects in activated
HSC. Further studies are ongoing to define the v-ATPase-AMPK axis in
pro-fibrotic HSC in order to optimize a possible in vivo targeting.
SAT-440
Kahweol attenuates hepatic fibrosis by inhibition of CTGF via
TGF-β signaling pathways
H.Y. Seo1,1, Y.-A Jung1, S.-H. Lee1, J.S. Hwang1, M.-K. Kim1,
B.K. Jang1. 1Department of Internal Medicine and Institute for medical
Science, Keimyung University School of Medicine, Daegu, Korea, South
E-mail: seo568@naver.com
Background and Aims: Coffee is one of the most widely consumed
beverages in the word, and coffee consumption was associated with
significantly reduced liver disease. Among coffee components,
kahweol is diterpene molecule found in the beans of coffea Arabica.
Previous studies have shown that coffee decreases hepatic fibrosis by
decreasing the expression of connective tissue growth factor (CTGF).
Although there is some evidence documenting the protective effects
of coffee on hepatic fibrosis, it is not clear which components of
coffee have protective effect. Here, we examined whether kahweol
has the protective effect on hepatic fibrosis in vitro and in vivo.
Methods: Liver fibrosis was induced by intra-peritoneal injection of
thioacetamide (TAA) for 8 weeks in C57BL/6 mice. Kahweol was
administered orally premixed with the milled pellet. In vitro study,
LX2 cells, AML12 cells and mouse primary hepatocytes were used.
Fibrosis was assessed by Sirius red and immunohistochemical
staining. The expression level of α-SMA, CTGF, Smad3 and STAT3
were evaluated by western blot analysis.
Results: Kahweol attenuated hepatic fibrosis and downregulated CTGF
expression in TAA treated mice. In addition, kahweol not only
significantly reduced TGF-β-stimulated collagen type I expression in
LX2 cells but also decreased TGF-β-stimulated CTGF expression in LX2
and hepatocyte cells. The expression of phosphor-Smad3 and STAT3
were enhanced in the liver of TAA treated mice. And kahweol decreased
phosphor-Smad3 and STAT3 expression. Consistent with the results of
the in vivo study, kahweol significantly reduced TGF-β-stimulated
phospho-Smad3 and STAT3 in AML12 cells and primary hepatocytes
Conclusions: The results of this study show that kahweol inhibited
TGF-β-stimulated CTGF expression in liver cell lines and prevented
induction of hepatic fibrosis by TAA-injection. Furthermore, the
inhibitory effect of kahweol on hepatic fibrosis was associated with
downregulation of TGF-β-stimulated Smad3 and STAT3.
SAT-441
Non-sense mediated RNA decay regulates the unfolded protein
response during hepatic stellate cell activation
I. Mannaerts1, L.F. Thoen1, F.J. Cubero2, S.B. Leite1, A. Paridaens3,
I. Colle3, C. Trautwein2, L.A. van Grunsven1 and BMWE Liver Cell
Biology Lab, Vrije Universiteit Brussel, Brussels, Belgium. 1BMWELIVR, Vrije Universiteit Brussel, Brussels, Belgium; 2Department of
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Internal Medicine III, University Hospital RWTH Aachen, Aachen,
Germany; 3Department of Hepatology and Gastroenterology,
UGent, Gent, Belgium
E-mail: inge.mannaerts@vub.ac.be
Background and Aims: Liver fibrosis or scarring of the liver is the
consequence of prolonged hepatocytic damage that results in
persisting hepatic stellate cell (HSC) activation. This makes stellate
cells the primary targets for anti-fibrotic therapy and emphasizes the
need to understand how HSCs contribute to fibrosis development.
The unfolded protein response (UPR) is a cellular response related to
ER stress. Chemical induction of ER stress has been shown to affect
HSC activation. The nonsense-mediated RNA decay (NMD) pathway
functions in RNA quality control. Aberrant mRNAs are rapidly
degraded, and a subset of normal mRNAs is regulated by NMD.
Here, we aim to evaluate whether the endogenous UPR is essential for
the earliest phases of mouse HSC (mHSC) activation and how this UPR
is regulated.
Methods: In vitro and in vivo activated HSCs were analyzed for ER
stress by qPCR, western blot and immunohistochemistry, in WT and
JNK-Knock-out mice. ER stress inducers and NMD inhibitors are used
in primary mHSC cultures.
Results: The ER stress markers, XBP1spliced, Bip and Chop, showed
an early peak in mRNA and protein expression already 10h after
seeding primary mouse HSCs on plastic culture dishes, followed by a
decreased expression at 24h. This temporarily increased ER stress is
also seen in freshly isolated HSCs from mice 10h after 1 CCl4 injection,
suggesting that ER stress is an early event of HSC activation also in
vivo. HSCs cultured as 3D spheroids showed prevention of early ER
stress and inhibition of HSC activation compared to HSCs plated on
plastic. In 3D HSC cultures, chemical induced ER-stress is not
sufficient to induce HSC activation. Treatment of HSCs with JNK
inhibitors prevents the initial ER stress and reduces culture-induced
activation of primary mouse HSC. This role for JNK was confirmed
using JNK1 KO mice where decreased ER stress and activation were
observed when isolated HSCs were plated. NMD inhibitors induce
UPR and enhance Acta2, Col1a1 and Lox in vitro, suggesting an active
role for NMD in the regulation of the UPR and HSC activation.
Conclusions: ER stress induction is an early event during HSC
activation in vitro and in vivo. In vitro, this acute ER stress is JNK1
dependent, but is not sufficient to drive the activation process.
Ongoing work strongly suggests a potential role for NMD in the
regulation of the UPR termination and HSC activation.
SAT-442
Local environment in cirrhotic liver induces Th2 polarization of
CD4+ cells which amplify fibrogenesis by activating hepatic
stellate cells
J.A. Reissing1, D. Kroy1, A. Wree1, M.E. Inzaugarat1, M.L. Berres1,
C. Trautwein1, H.W. Zimmermann1. 1Gastroenterology, University
hospital Aachen, Aachen, Germany
E-mail: jreissing@ukaachen.de
Background and Aims: Sterile inflammation is a hallmark of chronic
liver disease. During hepatic inflammation the composition of local
soluble mediators is significantly altered. This mechanism of organ
fibrosis is well-conserved across different etiologies. It is unclear
whether Th2-polarized GATA3+ CD4+ T-cells can perpetuate matrix
deposition by activating HSCs in an antigen-independent manner.
Therefore, we aimed at unraveling the mechanisms of local induction
and recruitment of Th2 cells and the cellular crosstalk with HSCs in
chronic liver disease.
Methods: Conditioned media from cirrhotic human liver explants
and tumor resections was used in order to study the effect of soluble
mediators on CD4+ T-cell polarization and recruitment in vitro.
Quantitative PCR was performed from liver tissue and liver-derived
CD4+ T-cells to study T-cell differentiation and Th2-related pathways
in situ. Furthermore, we measured Th2-inducing cytokines in patient
serum and cell-cell interaction with HSCs by immunofluorescence on

liver sections, in vitro assays and blocking experiments. In addition,
we analyzed the phenotype of liver-derived CD4+ T-cells in NLRP3
overexpressing mice.
Results: Th2-related cytokines, transcription factors including NLRP3
and Th2-inducing genes were critically regulated in total liver tissue,
primary hepatic CD4+ T-cells and serum of patients with liver fibrosis
and cirrhosis. Hepatic IL33 and its receptor ST2 showed stagedependent upregulation. The blocking of IL33 indicated its key role
of antigen-independent Th2 polarization in the liver. Due to this
the mediation of hepatic stellate cell activation was significantly
dampened. Conditioned medium from cirrhotic livers exerted a
chemotactic effect on Th2-cells though blocking of IL33 did not affect
Th2 cell migration. NLRP3 transgenic mice exhibited a Th2-skewed
phenotype of hepatic CD4+ T-cells suggesting that NLRP3 is critically
involved in the polarization of Th2 cells in the liver.
Conclusions: Our data indicate that Th2-polarized CD4+ T-cells are
implicated in liver fibrosis through stimulating fibrotic effector cells.
Recruitment and local induction probably both contribute to the
accumulation of CD4+ Th2 cells in the injured liver. Cytokines such as
IL33, that foster Th2-polarization, are highly activated in the
intrahepatic environment. NL3RP3 may be a critical regulator for
the induction of Th2 polarization in the liver. Our study might thus
help to decipher novel potential targets to treat liver fibrosis.
SAT-443
Ammonia elevates B-neurexin in hepatic stellate cells to escape
NK cells activity
J. Amer1, A. Salhab1, R. Jalan2, R. Safadi1. 1Liver Unit, Hadassah-Hebrew
University Hospital, Jerusalem, Israel; 2Institute for Liver and Digestive
Health, University College, London, United Kingdom
E-mail: johnnyamer@hotmail.com
Background and Aims: Hepatic stellate cells (HSCs) are vital in
response to liver injury and share a phenotypic homology with brain
astrocytes; that are central in hepatic encephalopathy. We showed
that the anti-fibrotic response of Natural Killer (NK) cells against HSCs
needs immune synapses, which blocked in advanced fibrosis by
Neuroligin-4 (NLG4)/β-neurexin inhibitory synapse. Aims: We tested
if ammonia in vitro modulates NK killing of HSCs via the inhibitory
NLG4/β-neurexin synapse.
Methods: Human HSCs (LX2- cell line) or peripheral blood NK cells
(isolated from healthy donors) incubated 24 hours with different
concentrations of ammonia (50, 100, 300 mM). Following cell wash,
LX2 pre-incubated with/out ammonia co-cultured 24 hours with NK
cells for an additional 24 hours. Harvested mono-cultures (LX2 or NK
cells) or LX2/NK co-cultures were analyzed for LX2 activation (by αsmooth muscle-actin and CSFE proliferations) and LX2 expressions of
β-neurexin by the flow-cytometry. NK cell changes evaluated for
NLG4 and activation markers; anti-CD107a (Lysosomal-associated
membrane protein-1; LAMP1) and NKP46.
Results: Ammonia significantly increased LX2 activation ( proliferation and αSMA expressions) and the β-neurexin expressions (from
30 ± 4.6 to 59 ± 6%, p < 0.01). In co-cultures, NK cells showed
increased in NLG4 expressions to 55 ± 4.9% compared to 12 ± 3.4% in
the case of HSCs without ammonia pre-incubation ( p < 0.02). NLG4
overexpression was accompanied with decrease in NK stimulation
marker CD107a ( p < 0.04). In monocultures, ammonia did not cause
phenotypic alterations in NK cells in their NKP46, CD 107a and NLG4
expression ( p-value not significant).
Conclusions: β-neurexin (a post-synaptic ligand for NLG4 receptor)
was over expressed in activated HSCs following ammonia treatment
and induced increase in NLG4 expressions in the adhered NK cells.
Overexpression of the inhibitory immune synapse caused NK
impairment for HSCs killing. Thus, ammonia accelerates fibrogenesis
directly on HSCs and prevented NK killing responses. These results
highlight the clinical course of disease progression and may open a
new therapeutic opportunities.
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SAT-444
Genome wide methylation profile of liver from patients with
severe hepatic fibrosis related to HCV infection
L. Vasconcelos1,2, R.F. Carmo3, R. Emídio4, D. Aroucha4, S. Carvalho4,
C. Chevillard5, P. Moura4, L.B. Pereira2,4, A. Dessein5. 1Research Center
Aggeu Magalhães-FIOCRUZ-PE; 2Institute of Liver and Transplantation of
Pernambuco, Recife; 3Federal University of São Francisco Valley,
Petrolina; 4University of Pernambuco, Recife, Brazil; 5INSERM UMR906,
Marseille, France
E-mail: luydson.vasconcelos@cpqam.fiocruz.br
Background and Aims: Hepatitis C virus (HCV) chronic infection
causes liver fibrosis, which progress to cirrhosis and consequently
liver transplantation in some patients. Recent studies have shown the
importance of DNA methylation in the progression of liver fibrosis
progression. Therefore, the exploration of DNA methylation in the
early-stages of liver fibrosis may disclose triggering initial mechanisms of the hepatocarcinogenesis. Our aim was investigate the
methylation profile of liver biopsies from patients infected with HCV.
Methods: Liver needle biopsies samples from HCV-RNA positive
patients obtained before treatment (n = 12), classified according
METAVIR score, being 6 patients with early fibrosis (F0-F1) and 6 in
advanced fibrosis (F3-F4). Liver DNA was extracted with Zimo
research kit according manufactures instructions and Illumina
HumanMethylation450 BeadChip arrays was used to identify
regions of hypo- or hypermethylation that may influence hepatic
fibrosis.
Results: Regarding biochemical analysis, the serum levels of ALT, AST
and the alpha-fetoprotein were higher in F3-F4 group ( p = 0.03, p =
0.01 and p = 0.04, respectively) characterizing active liver disease. Top
methylation analysis of CpGs showed that cg26031046 at STAT2 gene
(Signal transducer and activator of transcription 2) was hypermethylated in F3-F4 compared to F0-F1 liver samples ( p = 9.38 × 10E-7)
with 32,8% median deference. Global analysis in the 5 kb distance of
promoter regions from the genes revealed that the IFITM1 (Interferon
induced transmembrane protein 1) gene was hypermethylated in F3F4 compared to F0-F1 liver samples ( p = 1,36E-05) showing 13.12%
median difference. Pathways Enrichment analysis showed that
cancer pathways (BSID: 83105) was associated to F3-F4 (PcBonf =
3.833E-4).
Conclusions: Our results demonstrated that genes important to the
viral response such as STAT2 and IFITM1 are epigenetically suppressed
by methylation what could influence the development of fibrosis and
consequently hepatocellular carcinoma in HCV infected patients.
However more studies are necessary to confirm this hypothesis.
SAT-445
Autophagy regulates endothelial dysfunction and hepatic fibrosis
development
M. Ruart1, L. Chavarria1, S. Guixe1, S.L. Friedman2, J. Bosch1,3,
J.C. Garcia-Pagan1,3, V. Hernandez-Gea1,3. 1Hepatic Hemodynamic
Laboratory, Liver Unit, Hospital Clínic, IDIBAPS, University of Barcelona,
Barcelona, Spain; 2Division of Liver Diseases, Department of Medicine,
Icahn School of Medicine at Mount Sinai, New York, United States;
3
CIBERehd, Madrid, Spain
E-mail: VIHERNANDEZ@clinic.cat
Background and Aims: Loss of liver sinusoidal endothelial cell
(LSEC) phenotype, known as endothelial dysfunction (ED), is one of
the first changes occurring in the liver after injury. ED precedes the
onset of hepatic fibrosis, regulates hepatic stellate cell (HSC)
activation and occurs spontaneously in vitro. The main regulatory
pathways involved in ED are still not fully understood. Autophagy is a
highly conserved mechanism essential for cellular homeostasis and
the orchestration of an efficient cellular response to stress but its role
in ED is not known. We aimed to investigate whether defects in LSEC
autophagy contribute to the amplification of hepatic injury and
fibrosis.
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Methods: Markers of autophagy (LC3, P62, flow) and endothelial
phenotype (eNOS, iNOS, CD31, VEGFR2, endothelin-1) were evaluated in primary LSEC isolated from control rats, rats with fibrosis
(CCl4 ip 4w) and with early cirrhosis (CCl4 ip 6w). Autophagy was
induced (rapamycin 2 microM) and inhibited (3 MA 10 mM &
cloroquine 20 microM) in LSEC from control rats and the impact on
LSEC phenotype was evaluated. HSC were cultivated with conditioned medium from LSEC where autophagy was manipulated and
fibrogenic markers (alpha-sma, Collagen-alphaI, pdgfr-beta) were
assessed.
Results: (1) Culture of LSEC initially induces autophagy levels that
decline after 48 h, overlapping with the greatest change in LSEC
phenotype (2) LSEC from fibrotic rats shows increased autophagy;
however if injury persists, autophagy levels decrease coinciding with
the onset of cirrhosis and suggesting inability of dysfunctional
LSEC to further increase autophagy levels and restrict fibrosis
progression. These results suggest that autophagy regulates ED in
vitro and in vivo. (3) Autophagy-deficient LSEC exhibit accelerated ED,
whereas autophagy overexpression in LSEC ameliorates the dysfunctional phenotype. (4) Conditioned media from endothelial cells with
autophagy inhibition promotes HSC activation and fibrogenesis. In
contrast, HSC cultivated with media from endothelial cells with
autophagy upregulation maintain a more quiescent phenotype.
These data suggest that the manipulation of endothelial autophagy
impacts on ED and liver fibrosis.
Conclusions: Autophagy regulates ED and contributes to development/perpetuation of fibrosis. Induction of endothelial autophagy
attenuates fibrosis and could be an attractive target for antifibrotic
therapy.
SAT-446
How gender influences fibrosis regression in a chronic murine
model of hepatic injury
M. Crescenzi1, C. Frasson2, D. Gabbia3, S. De Martin3, M.T. Conconi3,
G. Basso2, P. Burra1, F.P. Russo1. 1Gastroenterology Section, Department
of Surgery, Oncology and Gastroenterology, University Hospital Padova;
2
Department of Woman and Child Health, University of Padova, Institute
of Pediatric Research Città della Speranza -IRP; 3Department of
Pharmaceutical and Pharmacological Sciences, University of Padova,
Padova, Italy
E-mail: marikacrescenzi@hotmail.com
Background and Aims: A dimorphic response to an acute liver
damage was demonstrated by our laboratory in mice intraperitoneally (ip) injected with CCl4. With this research authors aim at
unveiling gender-dependent mechanisms responsible for liver
fibrosis regression in the setting of chronic liver damage, with a
focus on macrophages emerging populations involved in liver
damage resolution.
Methods: Balb/cJ mice were ip injected with CCl4 twice a week (wk)
and sacrificed at wk 2, 6, 12 and after 8 weeks from the cessation of
the treatment (recovery). Fibrosis and stellate cells activation were
evaluated, as well as Collagens I, III and IV, IL-6 and -10 and VEGF.
Androgen Receptor+ and GAT6+ macrophage were evaluated by Flow
Cytometry.
Results: Significantly less fibrosis at wk 2 in treated females (mean ±
ds females vs. males: 5.52 ± 1.01 vs. 8.4 ± 2.02 p = 0.021) was
observed, compared to male mice. In the recovery the amount of
fibrosis was higher in females with respect to males (mean ± ds
females vs. males: 4.48 ± 1.39 vs. 2.46 ± 0.53 p = 0.032). Alpha-SMA+
areas were significantly higher in female than in male animals at wk 2
(mean ± ds females vs. males: 8.52 ± 0.7 vs. 5.47 ± 0.88 p = 0.009), and
decreased over time (mean ± ds females at wk 2 vs. wk 12 and males
wk 2 vs. wk 12: 8.52 ± 0.7 vs. 2.72 ± 0.24 p < 0.001 and 5.47 ± 0.88 vs,
1.58 ± 0.68 p = 0.004, respectively). No gender-related differences in
CYP2E1 were observed at any time point. Collagens I, III and IV were
found lower in females than in males at wk 2 with a reversed trend in
the recovery group. IL-6 and IL-10 were found lower in females at wk
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2 in respect to males. Male mice showed a significant increase of IL-6
and a significant decrease of IL-10 during the recovery period,
differently from female mice. VEGF dramatically increased during the
recovery period in both. Androgen Receptor+ macrophages, not
physiologically found in females, were higher in females than in
males both at wk 2 and in the recovery. On the contrary, GAT6+
macrophages were present in both in control mice and were higher in
females at wk 2 in respect to males, showing a reversion in their
abundance in the recovery group.
Conclusions: These preliminary data suggest a premature
activation of fibrogenic pathway in CCl4-treated female mice. A
molecular mechanism, not CYP2E1-mediated, is supposed to be
defective in females, considering the higher amount of fibrosis found
in their livers after the recovery period. The female mice inflammatory status could explain, at least in part, their defects in fibrosis
regression.
SAT-447
Activated primary stellate cells show decreased aquaporin 3
expression in parallel with cellular senescence which is restored
with PPAR-γ agonist establishing quiescence
M. Tardelli1, F.V. Bruschi1, T.M. Stulnig2, M. Trauner1. 1Hans Popper
Laboratory for Molecular Hepatology; 2Christian Doppler Laboratory for
Cardio-Metabolic Immunotherapy, Medical university of Vienna,
Vienna, Austria
E-mail: matteo.tardelli@meduniwien.ac.at
Background and Aims: Aquaporins are fundamental trans-membrane proteins which allow the movement of water and, in case of the
aquaglyceroporins (AQPs) a subtype of aquaporins, glycerol, that is
needed in quiescent hepatic stellate cells (HSC) for triglyceride
formation and thus lipid storage. A previous study from our group
showed the importance of AQP3 in glycerol uptake and lipid
formation in LX2 cell line. In the present work we aimed at
understanding the role of AQP3 in HSC activation in relation to a
PPAR-γ agonist, Rosiglitazone. More specifically, we explored
whether senescence and parallel activation could have a role in
glycerol uptake, and therefore cell’s lipid content, and if this could be
reversed with a PPAR-γ agonist.
Methods: Primary HSC were isolated from liver unsuitable for
transplantation, RT-PCR, western blot and flow cytometric staining
were performed in LX2 and primary HSC. Immunofluorescence
staining was carried out in paraffin embedded tissue from healthy
and NASH donors. Proliferation assay and cell number were measured
with a calorimetric assay Cell Titer Glo.
Results: AQP3 was the only aquaglyceroporin represented in LX2 and
primary HSC cells freshly isolated from human liver. Hereby, we
showed how AQP3 protein and mRNA expression significantly
decreases fivefold ( p < 0.01) in parallel with primary HSC activation
in culture. Moreover, AQP3 surface expression was significantly
reduced to one third on flow cytometric staining in parallel with
features of cellular senescence ( p < 0.05). This focused our interest
towards understanding the role of AQP3 in HSC activation, and
whether it is present in NASH patients. Comparison of NASH patient’
liver with a healthy donor, revealed the co-localisation of AQP3 with
alpha smooth muscle actin staining in vivo. Although AQP3 was less
abundant in NASH liver, we discovered a co-localisation with a
marker of HSCs activation.
When activated human primary HSC were treated with the PPAR
gamma agonist Rosiglitazone, AQP3 expression was significantly
recovered ( p < 0.05) and in parallel they showed diminished
proliferation ( p < 0.05) and a decreased amount of downstream
targets of HSC activation ( p < 0.05) ( p < 0.01).
Conclusions: In conclusion we demonstrated that AQP3 could be an
interesting target within HSC activation which could be modulated
with PPAR-γ in counteracting liver fibrosis.

SAT-448
Differential role of NLRP3 inflammasome during acute and
chronic cholestatic liver injury
M. Frissen1, L. Liao1, V. Bieghs1, K.M. Schneider1, A. Mohs1, E. Latz2,
A. Wree1, C. Trautwein1. 1Medizinische Klinik III, Uniklinik RWTH
Aachen, Aachen; 2Innate Immunity, University Clinic Bonn,
Bonn, Germany
E-mail: mfrissen@ukaachen.de
Background and Aims: Cholestasis causes hepatic toxicity which
leads to liver injury by cell death. Apoptotic and pyroptotic cell death
is a consequence of caspase-8 and/or caspase-1 activation and is
mediated by the NLRP3 inflammasome. NLRP3 activation triggers
liver inflammation, fibrosis and hepatocyte pyroptosis in mice. Thus
we here studied the role of NLRP3 inflammasome activation during
cholestatic liver injury.
Methods: To investigate the role of the NLRP3 inflammasome
we performed bile duct ligation (BDL) in WT, NLRP3-/- and ASC-/mice. We were interested to study the role of NLRP3 during acute (48
hours) and chronic (28 days) injury after BDL. Inflammation, fibrosis
and cell death were evaluated with qPCR, IHC, IF and western blot
analysis.
Results: Acute cholestatic liver injury in NLRP3-/- mice resulted in a
significantly stronger increase in serum transaminases compared to
WT mice. In addition hepatic inflammation, as shown by mRNA levels
of TNF, IL-1b, MCP-1 and influx of Ly6G+CD11b+ cells by FACS analysis
was observed. The increase in liver injury can be explained by a
stronger necroptotic response in NLRP3-/- mice, as shown by an
increase in mitochondrial ROS and RIPK1 and 3 expression. In
contrast, during chronic cholestatic liver injury, lack of NLRP3
expression was protective as evidenced by reduced serum transaminases, less inflammation and reduced fibrosis. TUNEL and caspase-3
staining additionally showed decreased cell death in NLRP3-/- mice.
Furthermore, caspase-3 staining showed clusters of increased cell
death in WT mice 28d after BDL, associated with pyroptosis. This can
be due to the inability of NLRP3-/- mice to activate caspase-1 and
release IL-1b. Since RIP3-mediated necroptosis is increased in
NLRP3-/- mice, expansion of progenitor/oval cells is triggered which
could explain reduced liver injury. ASC-/- mice show an intermediate
phenotype, after 2d BDL the serum transaminases and hepatic
inflammation is elevated compared to WT mice but lower than the
NLRP3-/-. In the chronic phase the ASC-/- mice are comparable to the
NLRP3-/- mice, since they also lack inflammasome activation.
Conclusions: During acute cholestatic liver injury lack of NLRP3
expression is associated with increased liver injury mediated by
mitochondrial ROS and RIPK1 and 3 activation triggering increased
necroptosis and a stronger inflammatory response. In contrast, in the
chronic phase NLRP3-/- mice have less liver injury due to reduced
pyroptotic cell death leading to less inflammation and fibrosis.
SAT-449
Suppression of hepatic fibrosis by efficient Col1a1 silencing using
shRNA inducible mouse models
O. Molokanova1, K. Schönig2, S.-Y. Weng1, X. Wang1, M. Bros3,
M. Diken4, S. Ohngemach5, M. Karsdal6, A. Nikolaev7, L. Eshkind5,
D. Schuppan8. 1Institute of Translational Immunology, Research Center
for Immunotherapy and the EPOS Consortium, University Medical
Center, Johannes Gutenberg University, Mainz; 2Department of
Molecular Biology, Central Institute of Mental Health, Medical Faculty
Mannheim/Heidelberg University, Mannheim; 3Department of
Dermatology; 4Institute for Translational Oncology (TrOn); 5Transgenic
Facility Mainz, TARC, University Medical Center, Mainz, Germany;
6
Nordic Bioscience A/S, Herlev, Denmark; 7Institut of Molecular
Medicine; 8Institute of Translational Immunology, Research Center for
Immunotherapy and the EPOS consortium, University Medical Center,
Mainz, Germany
E-mail: lemol1970@gmx.de
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Background and Aims: Hepatic fibrosis is characterized by chronic
inflammation that causes excess deposition of extracellular matrix
(ECM), mainly composed of interstitial collagens such as collagens
type I, III, V and VI, and other structural and functional components of
the ECM. We generated mice with inducible transgenic RNA
interference (RNAi) to address the role of collagen type I in liver
fibrogenesis, the modulation of other ECM components and hepatic
inflammation.
Methods: We generated tetracycline (tet) inducible RNAi targeting
Col1a1 transgenic mice with tet controlled expression of Col1A1
shRNAs and the fluorescent marker gene EGFP by using two different
methods of gene targeting: recombinase-mediated cassette
exchange (RMCE) in embryonic stem cells and zinc-finger nuclease
(ZFN)-aided genomic targeting.
Results: To analyze the functionality of the new tetracycline inducible
Col1A1 RNAi transgenic mice, the three lines RMCE-TGMshRNACol1a1-7/Clone-3, RMCE-TGM-shRNACol1a1-7/Clone-4 and
ZFN-TGM-shRNACol1a1-4/Linie1 were bred with the R26-M2rtTA
strain that provides widespread expression of the reverse tetracycline-controlled transactivator (rtTA-M2) protein. Transgenic mice and
wild type controls were treated with escalating doses of oral CCl4
for three weeks to induce parenchymal liver fibrosis and at the same
time with doxycycline to induce expression of Col1A1 shRNAs and
EGFP. Livers were analyzed using quantitative real-time PCR, H&E
histology, immunofluorescence and immunohistochemistry. Doxinduced double-transgenic animals showed significant down-regulation of the target gene Col1A1 (80–90%). Notably, additionally
Col3A1 (60%) and Col6A3 (50%) together with suppression of several
other genes related to liver fibrosis, such as a-SMA, TIMP-1, TGF-beta,
inflammation related factors such as TNF-a and CD68+. Total hepatic
collagen (hydroxyprolin) content was suppressed by 40–50%, confirmed by Sirius red morphometry.
Conclusions: We generated inducible RNAi mice that almost
completely silenced Col1a1 expression and used them for the study
of liver fibrosis. We showed that suppression of type I collagen, the
major component of scar tissue, regulated additional important ECM
components, including type III and VI collagen. Notably, this was
associated with an attenuation of chronic inflammation, suggesting
collagen type I as a central modulator not only of other collagens but
also of chronic inflammation.
SAT-450
Immunofluorescence identifies distinct subsets of endothelial
cells in the human liver
O. Strauss1, A. Phillips1,2, K. Ruggiero3, A.S. Bartlett1,2, P.R. Dunbar2,4.
1Surgery, University of Auckland; 2Maurice Wilkins Centre; 3Statistics;
4
School of Biological Sciences, University of Auckland, Auckland,
New Zealand
E-mail: otto.strauss@ki.se
Background and Aims: As well as systemic vascular endothelial
cells, the liver has specialised sinusoidal endothelial cells (LSEC).
LSEC dysfunction has been documented in many diseased states
yet their phenotype in normal human liver has not been comprehensively assessed. Our aim was to improve characterisation of
subsets of endothelial cells and associated pericytes in the
human liver.
Methods: Immunofluorescence microscopy was performed on
normal human liver tissue samples to assess endothelial and
structural proteins in a minimum of three donors.
Results: LSEC are distributed in an acinar pattern and universally
express CD36, but two distinctive subsets of LSEC can be identified in
different acinar zones. Type 1 LSEC are CD36hiCD32−CD14−LYVE-1−
and are located in acinar zone 1 of the lobule, while Type 2 LSEC are
LYVE-1+CD32hiCD14+CD54+CD36mid−lo and are located in acinar
zones 2 and 3 of the lobule. Portal tracts and central veins can be
identified using markers for systemic vascular endothelia and
pericytes, none of which are expressed by LSEC. In areas of low
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hydrostatic pressure LSEC are lined by stellate cells that express the
pericyte marker CD146.

Conclusions: Our findings identify distinctive populations of LSEC
and distinguish these cells from adjacent stellate cells, systemic
vasculature and pericytes in different zones of the liver acinus.
SAT-451
Inhibition of canonical WNT signaling pathway by β-catenin/CBP
inhibitor ICG001 ameliorates liver fibrosis in vivo through
suppression of stromal CXCL12
B.Ö. Akcora1, G. Storm1,2, J. Prakash1, R. Bansal1. 1Targeted Therapeutics,
Department of Biomaterials, Science and Technology, University of
Twente, Enschede; 2Department of Pharmaceutics, Utrecht University,
Utrecht, The Netherlands
E-mail: R.bansal@utwente.nl
Background and Aims: Hepatic fibrosis is the growing cause of
mortality worldwide. In response to liver injury, quiescent hepatic
stellate cells (HSCs) undergo characteristic morphological and
functional changes and transformed to proliferative, contractile and
ECM-producing myofibroblasts. In this study, we investigated
implication of canonical Wnt signaling pathway in hepatic stellate
cells and liver fibrogenesis.
Methods: Canonical Wnt signaling pathway was examined in-vitro
and in-vivo in liver fibrosis mouse model. Effects of canonical WNT
signaling pathway using β-catenin/CBP inhibitor ICG001 on fibrotic
parameters and contractility were evaluated in TGFβ-activated
fibroblasts. 3T3-conditioned medium studies were performed to assess
the paracrine effects and ICG001 inhibitory effects on macrophages
chemotaxis/differentiation and angiogenesis. Finally, ICG001 was
evaluated for efficacy in CCl4-induced liver fibrogenesis mouse model.
Results: Canonical Wnt signaling pathway components were
significantly up-regulated in-vitro and in-vivo in liver fibrosis
mouse model. In-vitro, in TGFβ-activated fibroblasts, ICG001 significantly inhibited expression of fibrotic parameters, 3D-collagen gel
contractility and wound healing. Fibroblasts-conditioned medium
studies showed increased macrophage chemotaxis and activation,
and endothelial cells activation and angiogenesis, which was
significantly inhibited by ICG001. In-vivo in CCl4-induced liver
fibrosis mouse model, post-disease intraperitoneal administration
of ICG001 significantly attenuated collagen accumulation and HSC
activation. Interestingly, ICG001 drastically attenuated macrophage
infiltration, intrahepatic inflammation and angiogenesis in-vivo. We
further studied the mechanism involved in wnt-mediated effects and
discovered the role of stromal factor SDF1 or CXCL12. We observed
complete inhibition of CXCL12 expression both in-vitro and in-vivo
following Wnt inhibition suggesting potential role of CXCL12 in Wnt/
β-catenin signaling during liver fibrogenesis. CXCL12 produced by
activated HSCs (regulated by canonical Wnt signaling pathway)
potentiates macrophage infiltration and activation promotes liver
inflammation, and angiogenesis as confirmed by fibroblasts conditioned medium and CXCL12 antibody blocking studies.
Conclusions: Pharmacological inhibition of canonical Wnt signaling
pathway thereby suppression of stromal factor CXCL12 suggests a
potential therapeutic approach targeting activated HSCs in liver
fibrosis.
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SAT-452
Antifibrotic effects of 8-hydroxydeoxyguanosine through the
inhibition of NADPH oxidase-derived oxidative stress in vitro and
in vivo model of liver fibrosis
S.K. Shin1, O.S. Kwon1, J.J. Lee1, D.J. Choi1, Y.S. Kim1, J.H. Kim1.
1Department of Internal Medicine, Gachon University Gil Medical Center,
Incheon, Korea, South
E-mail: puressk@gilhospital.com
Background and Aims: NADPH oxidase (NOX)-derived reactive
oxygen species (ROS) are implicated in the pathogenesis of liver
fibrosis. Several reports suggested that exogenous treatment with 8hydroxydeoxyguanosine (8-OHdG) has antioxidant effects through
the inhibition of Rac1 activity. Rac1 is an activator of NOX enzymes
such as NOX1 and NOX2. The aims of this study were to investigate
the role of NOX and the antifibrotic effects of 8-OHdG in vitro and in
vivo model of liver fibrosis.
Methods: Adult Sprague-Dawley rats were allocated to 3 groups:
sham-operated rats (n = 7), rats underwent bile duct ligation (BDL)
(n = 6), and BDL rats treated with 8-OHdG (60 mg/kg/day by gavage,
n = 6). All rats were sacrificed on day 21. Hepatic fibrosis in liver
was assessed by hydroxyproline assay and quantified by Sirius red
staining with image analysis. Double immunofluorescence staining
between either NOX1 or NOX2 and α-smooth muscle actin (SMA) for
hepatic stellate cells in liver was performed using anti-NOX1, antiNOX2 and anti-α-SMA. In vitro, human stellate cell line LX-2 was
stimulated by angiotensin II (10 uM). The ROS production was
measured by confocal microsopy. The mRNA expressions of NOX1,
NOX2, α-SMA, transforming growth factor (TGF)-β1, and collagen Iα
were analyzed by quantitative real-time polymerase chain reaction.
Results: The 8-OHdG significantly decreased the hydroxyproline
level (620.6 ± 169.1 vs. 1110.3 ± 357.9 ug/g liver tissue, p = 0.019) and
the degrees of collagen stain (2.04 ± 0.86 vs. 5.11 ± 0.26%, p < 0.001)
in BDL rats. The NOX1 and NOX2 protein expression in liver
by immunofluorescence were increased in BDL rats compared to
sham-operated rats. However, those were attenuated by 8-OHdG
treatment. The 8-OHdG significantly decreased the mRNA expression
of NOX1 (2.7 vs, 7.3 folds, p = 0.022), NOX2 (3.9 vs. 10.5 folds, p =
0.001), α-SMA (2.6 vs. 6.2 folds, p = 0.017), TGF-β1 (3.4 vs. 7.7 folds,
p = 0.001), collagen Iα (9.0 vs. 25.7 folds, p < 0.001) in BDL rats. ROS
increase induced by angiotensin II in LX-2 cells was attenuated by 8OHdG. The 8-OHdG significantly attenuated the mRNA expression of
α-SMA (1.2 vs. 6.2 folds, p = 0.001), TGF-β1 (1.5 vs. 7.8 folds, p < 0.001),
and collagen Iα (0.7 vs. 13.3 folds, p < 0.001) in LX-2 cells treated with
angiotensin II for 72 hours.
Conclusions: NOX-derived ROS is a critical role in vitro and in vivo
model of liver fibrosis. The 8-OHdG ameliorates the liver fibrosis
through the inhibition of NOX-derived oxidative stress.
SAT-453
IL-4 and IL13 promote liver fibrosis signaling through M2
macrophages, but not Th2 T cells or hepatocytes
S.-Y. Weng1, X. Wang1, S. Vijayan1, Y.O. Kim1, L. Kaps1, Y. Tang2,
O. Molokanova1, J. Crosby3, M. Mccaleb3, F. Brombacher4,
A. Waisman2, E. Bockamp1, D. Schuppan1. 1Institute of Translational
Immunology, Uni klinik Mainz; 2Institute for Molecular Medicine,
Uniklinik Mainz, Mainz, Germany; 3Ionis Pharmaceuticals, Carlsbad,
United States; 4International Center for Genetic Engineering and
Biotechnology & Institute of Infectious Disease and Molecular Medicine,
Cape Town, South Africa
E-mail: Shih-yen.Weng@unimedizin-mainz.de
Background and Aims: IL-4 and IL-13 have been implicated as
profibrogenic cytokines that drive liver fibrosis progression. However,
the major fibrogenic effector cells remain elusive. We therefore aimed
to clarify IL-4 and IL-13 signaling via IL-4Ra (the receptor component
common to both IL-4 and IL-13) and IL-13Ra1 though immune and
nonimmune cells during liver fibrosis progression.

Methods: Liver fibrosis was induced by oral gavage with increasing
doses of CCl4 for 6 weeks in wildtype mice and mice with systemic IL4/IL-13 double KO (IL-4/IL13DKO), with T cell specific deletion of IL-4/
IL-13 (IL-4/IL13ΔCD4), with macrophage, T cell or hepatocyte specific
deletion of IL-4Rα (IL-4RαΔMF, IL-4RαΔCD4, IL-4RαΔhep). Moreover,
IL-13Rα1-specific antisense oligonucleotides (ASO, 40 mg/kg 3 times
per week intraperitoneally) were given during CCl4 treatment as liver
specific pharmacological intervention.
Results: At 6 week of CCl4treatment IL-4/IL-13DKO compared to
wildtype WT mice showed a significant reduction of collagen
deposition (>50% in Sirius Red stained area), accompanied by a
6-fold reduction of procollagen α1(I) and α-SMA transcripts and
decreased ALT serum levels, indicating an important overall role of IL4/IL-13 signaling during experimental liver fibrosis progression.
Notably, only macrophage specific, but not hepatocyte or T cell
specific deletion of IL-4Ra produced the same phenotype. Moreover,
IL-4/IL-13ΔCD4 mice demonstrated no significant difference in liver
fibrosis compared to the wildtype controls, confirming that Th2 cell
derived IL-4/13 does not contribute to CCl4-induced fibrogenesis.
Finally, therapeutic application of the IL-13Rα1 ASO strongly
suppressed fibrogenesis through the regulation of macrophage
recruitment and polarization, suggesting the importance of fibrogenic signaling though the IL-4Rα/IL-13Rα1 in macrophages.
Conclusions: IL-13 >IL-4 are central to (toxin-induced) liver fibrosis
progression, their effect is mediated through macrophages, and not
through hepatocytes or T cells. IL-13Ra1 is an attractive therapeutic
target for antifibrotic therapies.
SAT-454
The anti Fibrotic effect of Aramchol on liver Fibrosis in TAA animal
model
R. Golan-Gerstl1, M. Valitsky1, R. Oren1, E.E. Brazovski32,
L. Hayardeny1, S. Reif1. 1The Liver Unit, Hadassah Medical Center,
Jerusalem; 2The Pathology Department, Sourasky Medical Center,
Tel Aviv, Israel
E-mail: reginag@hadassah.org.il
Background and Aims: Aramchol (arachidyl amido cholanoic acid) is
a fatty acid-bile acid conjugate which has been shown to reduce liver
fat content in nonalcoholic fatty liver disease (NAFLD) and is
presently in a Phase 2b study for nonalcoholic steatohepatitis
(NASH). The aim of this study was to investigate the anti fibrotic
effect of Aramchol using the Thioacetamide (TAA) rat model of
fibrosis.
Methods: Liver fibrosis was induced by intraperitoneal injections of
TAA (100 mg/mL) at a dose of 20 mg/100 g body weight twice weekly
for up to 10 weeks. Rats were treated orally by gavage with Aramchol
(1 and 5 mg/kg/day) or vehicle. Control TTA induced fibrosis were also
treated with vehicle for the same duration. At the end of the
experiment, liver samples were obtained. A histological assessment
of the livers was performed after staining with hematoxylin-eosin
(H&E) and Mason trichrome staining. Evaluation of fibrosis was based
on the Ludwig and Batts staining system using the following
parameters: portal fibrosis (stage 1) characterized by mild fibrous
expansion of portal tracts; periportal fibrosis (stage 2) showing fine
strands of connective tissue in zone 1 with only rare portal-portal
septa; septal fibrosis (stage 3) manifested by connective tissue
bridges that link portal tracts with other portal tracts and central
veins but not regenerative nodules; and cirrhosis (stage 4) showing
bridging and nodular regeneration.
Results: TAA-treated group developed cirrhosis. However, rats that
received TAA and ARAMCHOL 5 mg/kg but not 1 mg/Kg showed
marked macroscopic morphologic improvement . Rats receiving
Aramchol by gavage at dose 5 mg/kg but not 1 mg/kg by gavage alone
showed normal morphology. Microscopically, the TAA treatment
group displayed a periportal fibrosis characterized by portal-portal
septa surrounding the hepatic lobulesand received a fibrotic score of
3.38 ± 0.47, whereas rats treated with the TAA and Aramchol 5 mg/kg
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demonstrated lower fibrosis and scored 2.00 ± 0.54. In contrast rats
treated with 1 mg did not show significant improvement in fibrosis
score 3.33 ± 0.42. No fibrosis was observed in the control rats or the
group that received Aramchol alone. Consistently, Aramchol treatment improved liver histology as determined by a reduction of 40.2%
in fibrosis score.
Conclusions: These results support the ameliorative effect of
Aramchol on liver fibrosis.
SAT-455
A novel 3D Liver Microtissue Model for studying steatosis in vitro
F. Müller1, T. Strassfeld1, S. Messner1, R. Kostadinova1, W. Moritz1,
D. Fluri1. 1INSPHERO AG, Schlieren, Switzerland
E-mail: simon.messner@insphero.com
Background and Aims: Hepatic steatosis is characterized by the
accumulation of lipid droplets in the liver. According to the “two hit”
hypothesis, inflammation can trigger further progress to steatohepatitis, followed by fibrosis and eventually cirrhosis. In vivo, the
process needs time (several weeks/months) and requires presence of
inflammatory cells and activation of liver non-parenchymal stellate
cells into myofibroblasts. Current in-vitro assays, e.g. employing
HepG2-cells, are hardly able to mimic the first step towards
steatohepatitis, since they lack immune competence and are not
suited for long-term exposure. We recently developed a novel 3D
liver microtissue model consisting of primary human hepatocytes in
co-culture with non-parenchymal cells, exhibiting long-term viability and liver-specific functionality, potentially overcoming many
common limitations of current in vitro model systems.
Methods: 3D Human Liver Microtissues were treated with various
concentrations of fatty acids. Several time points were taken and
processed for confocal imaging with nile-red fluorescence.
Quantification of fluorescence was obtained with Cellprofiler
software.
Results: Induced steatosis in liver microtissues was assessed by
confocal imaging of nile-red stained lipid droplets. Oleic acid induced
time- and concentration dependent lipid accumulation, preferentially causing microvesicular steatosis. The highest lipid accumulation
was observed after 7 days Oleic acid treatment. Palmitate induced
steatosis, however, exhibited a different pattern of steatosis with
larger lipid droplets accumulation, suggesting rather onset of
macrovesicular steatosis. The combination of both fatty acids in a
physiological relevant 2:1 (Oleic acid:Palmitate) ratio resulted in a
mixed phenotype. Quantification of steatosis was achieved by a newly
developed algorithm using Cellprofiler software, which showed up to
3-fold induction of lipid droplet accumulation in comparison to the
vehicle control.
Conclusions: This results suggest that 3D liver microtissues are a
suitable model for studying steatosis in vitro.Further experiments
will test the progression of steatosis to steatohepatitis by stimulation
of Kupffer cells with inflammatory agents. The different disease states
will then be characterized on transcriptomic and proteomics level. In
addition, anti-steatotic and anti-inflammatory drugs will be assessed
for their potency to inhibit disease progression.
SAT-456
In bone marrow derived macrophages hepatocyte trigger a
marker pattern that is indicative for alternatively activated,
regulatory type macrophages
S. Wolf1, D. Häussinger1, J.G. Bode1. 1Department of Gastroenterology,
Hepatology, and Infectious Diseases, University hospital Düsseldorf,
Düsseldorf, Germany
E-mail: Johannes_Bode@t-online.de
Background and Aims: Macrophages play an important role in a
variety of different physiological and pathophysiological processes of
the liver. Hence, monocyte-derived macrophages, are involved in
mediating liver injury but also provide important signals for
regeneration of the injured liver tissue. Up to now the complex
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network that determines the differentiation and function of macrophages recruited to the liver and the impact of the intercellular
communication between macrophages and the other cell types of the
liver is not well understood. Aim of the present study was to
investigate the impact of the intercellular communication via soluble
mediators between macrophages and hepatocytes on macrophage
differentiation and function.
Methods: Co-culture models were used based on highly purified
primary murine hepatocytes embedded in a sandwich collagen
matrix and bone marrow derived macrophages (BMDM). Cytokine,
chemokine and acute phase protein expression was determined
using rtPCR and ELISA. Expression of surface markers was assessed by
FACS and the cellular proteome and secretome was analyzed by mass
spectrometry.
Results: Evidence is provided, that in the presence of hepatocytes
BMDM time dependently differentiate into a macrophage population
that is characterized by the up-regulation of Gr-1, CD163, CD206,
MHC class II and TLR4. In particular, with respect to CD163, CD206
and Expression of MHC class II this expression profile closely
resembles to that of macrophages derived from the liver. These
changes were accompanied by alterations of the inflammatory
response towards LPS with increased expression of IL-10 and IFN-β
and a reduced and/or less sustained expression of TNF-α, IL-6 and IL12. Moreover, analysis of proteome and secretome suggests that the
presence of macrophages does not largely affect the secretion and
protein expression in hepatocytes, whereas the presence of hepatocytes has a strong impact on many processes in macrophages
resulting in substantial changes of the proteome and the secretome.
Conclusions: The data provided indicate that in BMDM hepatocytes
induce a macrophage phenotype that is characterized by expression
of markers indicative for alternatively activated, regulatory macrophages which upon activation display a predominant anti-inflammatory cytokine release in response to stimulation with LPS,
characterized by an increase of the IL-10/IL-12 ratio. Contrariwise,
under basal conditions, macrophages have only minor impact on
hepatocyte-function.
SAT-457
FOXA2 overexpressed adipose derived stem cells attenuated acute
liver injury model
Y.J. Chae1, D.W. Jun1, S.B. Ahn2, W.K. Saeed1, J.S. Lee1, H.W. Oh1,
J.Y. Jeong3, H.T. Kang1, J.H. Sohn3, E.C. Jang4. 1Department of Internal
Medicine, Hanyang University, College of Medicine; 2Department of
Internal Medicine, Eulji University College of Medicine, Seoul;
3
Department of Internal Medicine, Hanyang University, College of
Medicine, Guri Hospital, Guri; 4Department of Occupational and
Enviroment Medicine, Soonchunhyang University College of Medicine,
Cheonan, Korea, South
E-mail: dr486@hanmail.net
Background and Aims: It is very well known that adipose derived
stem cells (ADSCs) treatment attenuate liver injury and augment cell
regeneration. We aimed to strengthen function of the ADSCs using
FOXA2 overexpression and/or scaffold system.
Methods: The ADSCs were isolated from human adipose tissue. Using
microporator, Foxa2 was over-expressed in ADSCs and cultured in
poly-lactic-co-glycolic acid (PLGA) scaffold. Later, ADSCs were
cultured in hepatic differentiation media for 2 weeks by 3-steps.
For in vivo experiments, Foxa2 over-expressed ADSCs were loaded in
scaffold and cultured in hepatic differentiation media and later were
implanted in nude mice dorsum and acute liver injury model
(thioacetamide i.p. injection).
Results: Foxa2 over-expressed ADSCs more increased the gene
expression of hepatocyte-specific gene markers (AFP, CK18,
Albumin), cytoplasmic glycogen storage, and cytochrome P450
activity than conventional differentiation method in two dimensional cultures condition as well as three dimensional condition
using scaffold system. In vivo experiments using nude mouse showed
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that after 2 weeks scaffold implant, the mRNA expression for AFP,
CK18, CD26 and CX32 increased in Foxa2 over-expressed group.
Moreover, Foxa2 over-expressed ADSCs treatment group attenuated
liver injury in thioacetamide induced acute liver injury model.
Conclusions: Foxa2 over-expression strengthened hepatic differentiation and function. Scaffold system using Foxa2 over-expression
attenuated acute liver damage in acute liver injury model.
SAT-458
Dabigatran reduces liver fibrosis in thioacetamide-injured rats
Y.-C. Hsieh1, K.-C. Lee1, Y.-Y. Yang1, Y.-H. Huang1, W.-F. Hsu2, H.-C. Lin1.
1
Division of Gastroenterology & Hepatology, Department of Medicine,
Taipei Veterans General Hospital; 2Department of Medicine, National
Yang-Ming University School of Medicine, Taipei, Taiwan
E-mail: ychsieh7@vghtpe.gov.tw
Background and Aims: Liver fibrosis can progress to liver cirrhosis,
hepatocellular carcinoma, or liver failure. Unfortunately, the clinical
benefits of antifibrotic therapy are limited. Thrombin activates
hepatic stellate cells (HSCs), which contribute to liver fibrosis. The
thrombin receptor protease-activated receptor 1 (PAR1) is constitutively expressed in HSCs. Thus, we investigated the effects of a direct
thrombin inhibitor, dabigatran, on liver fibrosis.
Methods: Adult male Sprague-Dawley rats were injected intraperitoneally with thioacetamide (TAA, 200 mg/kg twice per week) for 8
weeks to induce liver fibrosis. The injured rats were then assigned to
oral gavage of dabigatran (30 mg/kg/day) or vehicle for the next 4
weeks. Rats receiving an injection of normal saline and subsequent
oral gavage of dabigatran or vehicle served as controls.
Results: In TAA-injured rats, dabigatran treatment ameliorated
fibrosis, fibrin deposition, and phosphorylated ERK1/2 in liver,
without altering transcript expression of PAR1. In vitro, dabigatran
inhibited thrombin-induced HSC activation. In addition, dabigatran
reduced intrahepatic angiogenesis and portal hypertension in TAAinjured rats.

Conclusions: By inhibiting thrombin activity, dabigatran reduced
liver fibrosis in vivo and in vitro and may thus be a useful antifibrotic
agent for treatment of early fibrosis.
SAT-459
A novel FXR agonist EDP-305 potently suppresses liver injury and
fibrosis in mouse models of biliary and metabolic liver disease
P. An1, K. Vaid2, G. Wei2, Y. Lin2, M. Chau3, Y. Li3, Y.S. Or3, L.-J. Yang3,
Y. Popov1. 1Gastroenterology and Hepatology; 2Beth Israel Deaconess
Medical Center, Harvard Medical School; 3Enanta Pharmaceuticals, Inc,
Boston, United States
E-mail: yury.popov@gmail.com
Background and Aims: EDP-305 is a novel and potent FXR agonist
with a single-digit nanomolar affinity in vitro, with no/minimal
cross-reactivity to the G protein-coupled bile acid receptor 1 (TGR5)
or other nuclear receptors. Herein we report therapeutic efficacy of
EDP-305 in two mouse models representing biliary and metabolically-induced liver disease, in direct comparison with the first-in-class
FXR agonist, obeticholic acid (OCA).
Methods: Delayed therapy with EDP-305 (10 and 30 mg/kg/day) was
tested in mouse models of pre-stablished (i) biliary fibrosis (BALBc.
Mdr2-/-, 6 through 12 weeks of age, n = 9–11/group) and (ii)
steatohepatitis induced by methionine/choline-deficient diet (MCD,
week 4 through 8, n = 8–12/group). Parallel groups received either no
treatment as control or OCA (30 mg/kg/day p.o.) as a comparator.
Results: In BALBc.Mdr2-/- model of biliary fibrosis, 10 and 30 mg/kg of
EDP-305 significantly reduced serum transaminase (ALT) levels by
30% and 53%, respectively compared to controls. Histologically,
untreated group developed severe periportal and perisinusoidal
fibrosis with bridging, which was markedly attenuated in BALBc.
Mdr2-/- mice receiving EDP-305 at both doses, with up to 39%
reduction in hepatic collagen content in high-dose EDP-305 ( p < 0.05,
ANOVA). OCA at 30 mg/kg did not improve fibrosis histologically, and
had no significant impact on hepatic collagen levels or serum ALT in
the BALBc.Mdr2-/- model compared to control group.
In MCD-fed mice with steatohepatitis, serum ALT were significantly
decreased by 62% in the 30 mg/kg EDP-305-treated group compared
to controls. 10 mg/kg EDP-305 and obeticholic acid (30 mg/kg)
showed only a trend towards lower ALT levels (not significant). EDP305 at both doses profoundly inhibited MCD-induced liver fibrosis,
with up to 70% reduction in hepatic collagen deposition ( p < 0.05,
ANOVA). Histologically, MCD-fed control mice developed the
advanced perisinusoidal “chicken wire” fibrosis, which was markedly
reduced by EDP-305 compared to the control group. OCA (30 mg/kg)
did not have an appreciable effect on hepatic hydroxyproline levels
and connective tissue histology in the MCD model.
Conclusions: Treatment with the novel FXR agonist EDP-305
potently improved pre-established liver injury and hepatic fibrosis
in both biliary (BALBc.Mdr2-/-) and metabolic (MCD) models of liver
disease in mice. In both models and by all studied parameters of liver
injury and fibrosis, EDP-305 outperformed the first-in-class FXR
agonist, obeticholic acid.

Non-invasive assessment of liver disease
SAT-460
Morphology based assessment of liver fibrosis using a new
quantitative metric in abdominal CT scans
V.C. Obmann1, N. Mertineit1, J.T. Heverhagen1, A. Christe1, A.T. Huber1.
1
Department of Diagnostic, Interventional and Pediatric Radiology,
Inselspital Bern, Bern, Switzerland
E-mail: adrian.huber@me.com
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Background and Aims: Non-invasive accurate evaluation of liver
fibrosis with fibroscan and, more recently, magnetic resonance
elastography (MRE) are now widely available in clinical routine.
However, patients cannot profit of these examinations until they are
referred to a specialist for suspected chronic liver disease. Earlier
selection of these patients could prevent morbidity and lower health
care costs. The aim of our study was to prospectively validate a
quantifiable liver imaging morphology-based fibrosis score (LIMFIS)
on abdominal computed tomography (CT) scans to detect patients
with unknown liver fibrosis.
Methods: All portal venous phase abdominal CT-scans conducted in
our institution between 02-05/16 were reviewed using LIMFIS.
Hereby LIMFIS was calculated as
LIMFIS = LVD*RLD/CLD
Liver vein diameter (LVD) was defined as the sum of the three main
hepatic vein diameters 1 cm before their aperture into inferior vena
cava. Right lobe and caudate lobe diameter (RLD/CLD) were measured
strictly horizontally on axial slices from the first right portal
bifurcation to (1) the external right hepatic lobe border, and to (2)
the left caudate lobe border.
After applying exclusion criteria (liver metastases, liver surgery and
inability for MRE), 284 patients were invited for MRE as the noninvasive gold standard to grade liver fibrosis.
Pearson correlation was used to compare LMFIS to MRE. LIMFIS in
patients with a positive MRE (liver stiffness >300 kPa) was compared
to patients with normal MRE using Mann-Whitney-U test and ROC
analysis.
Results: 44/284 patients followed the invitation to undergo MRE (21
male, 23 female). 33 patients with normal MRE (<300 kPa) showed a
median LIMFIS of 31.6, while 11 patients with positive MRE for
fibrosis (>300 kPa) showed a median LIMFIS of 18.9 ( p < 0.001). Lower
LIMFIS correlated well with higher liver stiffness on MRE (r2 = 0.3619,
p < 0.001). ROC-analysis revealed an AUC of 0.87 to separate patients
with and without liver fibrosis using LIMFIS ( p < 0.001), with a cutoffvalue of <22 showing a sensitivity of 64% and a specificity of 94%.
Conclusions: Decreased LIMFIS in daily routine CT-scans correlates
well with increased liver stiffness in MRE. It allows detecting patients
with so far unknown liver fibrosis who can then be referred to a
hepatology department for specific workup.
SAT-461
Soluble CD147 has an altered expression profile with liver disease
progression and in different ethnicities
A. Lee1,2, A. Rode3, A. Nicoll4, A. Zekry5,6, L. Lim7, S. Lim3, P. Angus8,
I. Kronborg8, N. Arachchi8, G. McCaughan1,9, S. McLennan10,11,
N. Shackel1,6,12. 1Liver Cell Biology, Centenary Institute of Cancer
Medicine and Cell Biology; 2Sydney Medical School, The University of
Sydney, Camperdown; 3Department of Gastroenterology & Hepatology,
Royal Melbourne Hospital, Parkville; 4Department of Gastroenterology,
Box Hill Hospital, Box Hill; 5Department of Gastroenterology &
Hepatology, St George Hospital, Kograh; 6Faculty of Medicine, University
of New South Wales, Kensington; 7Victorian Liver Transplant Unit &
Department of Gastroenterology, Austin Hospital, Heidelberg;
8
Department of Gastroenterology, Western Hospital, Footscray; 9AW
Morrow Gastroenterology and Liver Centre; 10Endocrinology, Royal
Prince Alfred Hospital; 11Endocrinology, The University of Sydney,
Camperdown; 12Gastroenterology and Liver Laboratory, Ingham Institute
for Applied Medical Research, Liverpool, Australia
E-mail: alee6991@uni.sydney.edu.au
Background and Aims: CD147 is a glycoprotein that is instrumental
in tissue development, extracellular matrix remodelling and is also
involved in the recruitment of inflammatory cells to sites of injury.
Tissue expression of CD147 is increased in many malignancies
including cancer. In this study we aimed to measure soluble CD147
in different liver diseases to elucidate its expression in disease
progression.
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Methods: Patients diagnosed with cirrhosis (n = 115), hepatocellular
carcinoma (HCC) (n = 110), and a control group with no liver disease
(n = 52) were recruited from multiple hospitals in Melbourne, VIC.
Additionally, a cohort of non-alcoholic fatty liver disease (NAFLD)
and non-alcoholic steatohepatitis (NASH) patients were recruited
from St George Hospital, NSW (n = 124). Clinical variables were
measured including liver function enzymes, tumour size, and tumour
number. Circulating soluble CD147 (ng/mL) was measured in plasma
using an ELISA.
Results: Patients with HCC that failed to respond to treatment had
CD147 levels that positively correlated with liver enzyme levels
(ALT: rs = 0.286, p < 0.05; GGT: rs = 0.293, p < 0.05). In inflammatory
NASH, CD147 was significantly higher than in the control group
(median(IQR) = 40.44(22.60) vs 32.78(20.27), p < 0.05). Significant
differences were also observed in different ethnic groups. Patients
with chronic liver disease of an Anglo-Saxon background had lower
CD147 levels than the control counterparts (median(IQR) = 16.07
(6.89) vs 27.26(19.49), p < 0.05). Conversely, patients with chronic
liver disease of an Asian background had increased CD147 compared
to their control counterparts (median(IQR) = 17.08(5.42) vs 5.10
(4.38), p < 0.05).
Conclusions: CD147 is a complex, multifunctional protein. Its
circulating expression levels alter with disease progression from
inflammation to cirrhosis and HCC development. Additionally, the
significant differences in CD147 in different ethnic groups may allow
the development of personalised treatments for liver disease
targeting this protein.
SAT-462
Non invasive diagnostic modalities to predict advanced hepatic
fibrosis in patients with non alcoholic fatty liver disease: a
retrospective study
A.S. Bhadoria1, A. Jindal2, A. Rastogi3, C.B. Sharma3, A. Bhardwaj1,
G. Kumar4, M.K. Sharma2, S.K. Sarin2. 1Clinical Research; 2Hepatology;
3
Pathology; 4Biostatistics, Institute of Liver and Biliary Sciences,
New Delhi, India
E-mail: ajeetsinghbhadoria@gmail.com
Background and Aims: The estimation of hepatic fibrosis is crucial in
order to diagnose, and to stage non alcoholic fatty liver disease
(NAFLD). Currently, liver biopsy is the gold standard reference for
hepatic fibrosis and non-invasive markers have not been evaluated
for predictive accuracy, more so in normal weight individuals. We
aimed to validate non-invasive modalities for the assessment of
hepatic fibrosis with reference to liver histology for use in clinical
practice.
Methods: In a retrospective study, NAFLD patients who underwent
biopsy at ILBS, during 2010–2015, with complete anthropometry,
biochemical and histological data were included. Non-invasive
modalities like aspartate transaminase (AST) to alanine transaminase
(ALT) ratio, AST to Platelet Ratio (APRI), NAFLD fibrosis score,
BARD (body mass index ≥28, AST/ALT ratio ≥0.8 and presence of
diabetes) score, FIB-4 and Transient Elastography (TE) were evaluated
for their diagnostic accuracy in diagnosing advanced fibrosis in
copmparison to liver biopsy (METAVIR score 3 and 4).
Results: A total of 779 NAFLD (age 44.2 ± 11.8 years, 75.4% male, BMI24.4 ± 1.1 Kg/m2) cases were enrolled with 45.9% having diabetes.
Mean controlled attenuation parameter (CAP) was 283.2 ± 51.2 dB/m.
Distribution of cases as per METAVIR F-0, 1, 2, 3, 4 was 141 (18.1%), 245
(31.5%), 164 (21.1%), 135 (17.3%) and 94 (12.1%), respectively. The
diagnostic accuracy for advanced fibrosis as per area under ROC curve
was 75.4% (95%CI 71.5–79.4), 64.7% (95%CI 60.3–69.1), 79.6% (95%CI
76.0–83.2), 73.8% (95%CI 69.9–77.6), 80.2% (95%CI 76.6–83.7), and
90.1% (95%CI 87.5–92.7), respectively for AST/ALT ratio, APRI, NAFLD
fibrosis score, BARD score, FIB-4 and TE. Best cut-off for AST/ALT ratio
was 0.8 (SN-70.4%, SP-70.3%), for APRI was 0.78 (SN-60.7%, SP-59.3%),
for NAFLD fibrosis score was -1.65 (SN-73.8%, SP-73.2%), for BARD
score was >1 (SN-80.3%, SP-63.3%),for FIB-4 score was 1.7 (SN-72.5%,
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SP-72.0%) and for TE was 9.5 (SN-82.5%, SP-81.1%) for diagnosing
advanced fibrosis.

in the multivariable logistic regression model. The only statistically
significant factor was the iron overload ( p values: iron overload
0.006, genotype 0.966).
Conclusions: The risk of liver fibrosis is associated with the iron
overload in patients with TM. There is no additional independent
impact of the genotype. Male gender increases the risk of liver fibrosis
independent from iron overload. larger studies needed to confirm
association.
SAT-464
Novel multiparametric magnetic resonance elastography (MRE)
protocol accurately predicts NAS score for NASH diagnosis
A.M. Allen1, M. Yin2, S.K. Venkatesh2, T. Mounajjed3, T.A. Kellogg4,
M.L. Kendrick4, T.J. McKenzie4, K. Glaser5, V.S. Shah1, R.L. Ehman2.
1
Gastroenterology and Hepatology; 2Radiology; 3Pathology; 4Surgery;
5
Mayo Clinic, Rochester, United States
E-mail: ALLEN.ALINA@MAYO.EDU

Conclusions: Liver stiffness measurement by TE followed by Fib-4
has the best diagnostic characteristics for evaluating advanced liver
fibrosis in NAFLD patients. The feasibility and affordability should
determine the choice of non-invasive tests for assessment of
advanced fibrosis in NAFLD patients.
SAT-463
Risk of liver fibrosis in patients with Thalasemia major; a tertiary
center experience
A.A. Alomairi1, S.A. Albusafi2, M.K. Alkhabouri3, S.F. Daar4,
H. Aldhuhli5. 1Internal Medicine; 2Gastroentrology; 3Hematology;
4
Thalasemia Unit Hematology; 5Radiology, SQUH, Aseeb, Oman
E-mail: alomairighost@gmail.com
Background and Aims: Transfusion dependant thalasemia major
(TM) is associated with liver fibrosis. The aim of the study is to assess
risk of liver fibrosis in patients with TM.
Methods: 96 patients were included, All those patients underwent
elastography to assess for significant liver fibrosis (cut of value of
7.8 KPa). The genotyping was done using ARMS-hot start-PCR
technique and iron overload was assessed using the average serum
ferritin in the 5 years prior to the liver fibrosis assessment.
Association was tested using Chi-squared test and adjustment using
multivariable logistic regression.
Results: The median age was 26 years (Interquartile range [IQR]: 22–
30), 45% males. The median ALT, AST, albumin and total bilirubin were
30 U/L (IQR: 18–64), 30 U/L (IQR: 18–46), 46 g/L (IQR: 44–48) and
21 µmol/L (IQR: 14–32) respectively. The median ferritin and liver
iron concentration assessed by MRI T2* were 1293 µg/L (IQR: 753–
2715) and 6.7 mg/gdw (IQR: 3.5–16.1) respectively. The TM genotypes were homozygous IVS-I, 5 (G-C) in 39 patients, homozygous
codon 44 (−C) in 19 patients, double heterozygous IVS-I, 5 (G-C)/25
bp deletion in 5 patients and others (≤3 patients each) in 25 patients .
Hepatitis C and hepatitis B serology was positive in 37% and 1% of the
patients, respectively. The proportion of patients with a significant
fibrosis as assessed by elastography was 59%. In the multivariable
logistic regression model with ferritin and gender, both the male
gender (OR of 3.0, P value of 0.0188) and ferritin (OR of 1.0004, p value
of 0.0036) were statistically significant independent predictors of
liver fibrosis. The proportion of patients with fibrosis in the
homozygous IVS-I, 5 (G-C) group was 58% compared to 52% in all
other genotypes and the difference was not statistically significant
(odds ratio of 1.3 with a p value of 0.6652). The impact of the
genotype remained non-significant after adjustment of iron overload

Background and Aims: The lack of a reliable, noninvasive method to
diagnose nonalcoholic steatohepatitis (NASH) remains a major
unmet need in nonalcoholic fatty liver disease (NAFLD). Magnetic
resonance elastography (MRE) is the most accurate noninvasive
biomarker of liver fibrosis. We aimed to determine the diagnostic
performance of a multiparametric MRE protocol (the “Hepatogram”)
for the detection of NAFLD activity score (NAS) components, using
novel mechanical properties that detect early parenchymal viscoelastic changes in NASH.
Methods: The model was developed in animal studies and
validated in humans. In both models, multifrequency 3D MRE
was used to assess mechanical properties that correlate with
hepatocyte ballooning and inflammation, while MRI proton density
fat fraction (MRI PDFF) was used to quantify steatosis. Liver biopsies
were obtained for histologic grading of steatosis, lobular inflammation and ballooning, and NAS was calculated based on the NASH
CRN criteria. Pairwise comparisons (nonparametric Dunn method
for joint ranking) were performed for imaging parameters among
different grades of inflammation, ballooning and steatosis. The
imaging parameters were included into predictive regression
models which were tested with ROC analyses using NAS score as
a continuous output. Ceiling operations were used to predict NAS
score for NASH classifications.
Results: The preclinical model included 64 mice: 36 with NAFLD/
NASH (fed a fast food diet and fructose water) and 28 controls. The
clinical model included 51 human subjects: 38 obese (22 NAFLD
and 16 NASH) and 13 healthy volunteers. From the complex shear
modulus output generated by MRE at multiple mechanical
frequencies, the parameters that best correlated with individual
NAS components were selected. The damping ratio (loss modulus/
storage modulus) correlated with lobular inflammation, while the
complex shear modulus magnitude correlated with hepatocellular
ballooning. The fat fraction obtained from MRI PDFF best correlated
with steatosis ( p <0.05 for all parameters). These 3 parameters were
fit into a generalized linear model which successfully distinguished
each NAS score with excellent accuracy (AUROC >0.89 for all)
Figure 1. Misclassifications in distinguishing steatohepatitis (NAS
≥3) from NAFLD (NAS <3) occurred in 2/64 mice and 3/51 human
subjects.
Conclusions: This preliminary data shows that the Hepatogram can
accurately predict NAS score and represents a promising alternative
to liver biopsy for NASH diagnosis and monitoring.
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other populations. This cohort is being followed longitudinally with
further data analysis planned to establish whether abnormalities are
progressive and correlate with clinical end points of chronic liver
disease.
SAT-466
The clinical utility of non-invasive tests in cirrhosis: results of
decision analysis modelling
A. Majumdar1, S. Campos1, M. Pinzani1, E.A. Tsochatzis1. 1Sheila
Sherlock Liver Centre, Royal Free Hospital and the UCL Institute of Liver
and Digestive Health, London, United Kingdom
E-mail: avikmajumdar@me.com

SAT-465
Acoustic radiation force imaging the Fontan liver – feasibility and
reproducibility
D. Zentner1, K. Phan1, R.N. Gibson2, S. Sood3, L. Grigg1, A.J. Nicoll4.
1
Cardiology Department; 2Department of Radiology; 3Department of
Gastroenterology and Hepatology, Royal Melbourne Hospital;
4
Department of Gastroenterology, Eastern Health, Melbourne, Australia
E-mail: antdom@bigpond.net.au
Background and Aims: Adults with a Fontan circulation may be at
risk of developing liver fibrosis. Time since Fontan surgery is thought
to be a risk factor, but how to monitor fibrosis progression remains
uncertain. Biochemistry and imaging do not follow the same rules as
in other liver injury. Most imaging modalities resemble cirrhosis and
transient elastography (TE) readings are affected by raised venous
pressures, so different thresholds need to be determined. Many are
anticoagulated, and increased venous pressure makes biopsy high
risk, yet remains the only way to confidently diagnose cirrhosis in this
population. Our aim was to examine TE via Acoustic Radiation Force
Imaging (ARFI) to determine its utility, and if left lobe readings may
be more useful than standard right lobe readings.
Methods: ARFI was performed in 33 adults (female = 20; aged 28
(22–32.5) years) with a Fontan circulation (atriopulmonary n = 16,
lateral tunnel n = 2, extracardiac n = 15). ARFI was measured by 2
experienced sonographers, with 10 measures in the right lobe (RL)
(n = 33) and in the left lobe (LL) (n = 21).
Results: In these adults, a median (IQR) of 22 (15.5–27) years post
Fontan operation, ARFI revealed (1) similar results (m/sec) for
different liver lobes and sonographers (RL: 2.25 (1.62–2.94) and
2.04 (1.73–2.53); LL: 2.04 (1.74–2.93) and 2.54 (1.97–2.85); (2)
acceptable interobserver variability (Bland Altman plot) between
sonographers: mean difference 0.02 (limits of agreement: −0.5–0.5)
(RL) and 0.04 (limits of agreement −0.3–0.4) (LL) with (3) acceptable
readings (defined as interquartile range/median <0.3 m/s) obtained
in the LL in 13 (62%) and 12 (57%) patients, and in the RL in 19 (56%)
and 26 (79%) patients by the sonographers. There was no correlation
with time since Fontan, and no difference in ARFI results between the
AP and other Fontan types. A statistically significant difference was
seen in ARFI between patients with and without nodularity on
ultrasound ( p = 0.04).
Conclusions: ARFI may be a screening measure of hepatic fibrosis in
adults with a Fontan circulation. Results obtained in the different
lobes are similar, suggesting that dual lobe assessment may not offer
further clinical utility. The quality of readings appears less than in
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Background and Aims: The performance of non-invasive tests (NITs)
is usually expressed as statistical metrics (eg. AUROCs) that do not
determine if a test is fit for clinical practice. No minimal performance
criteria currently exist for the use of NITs as opposed to liver biopsy
(LB). The aims of this study were to establish minimal diagnostic
accuracy criteria for NITs to diagnose cirrhosis when compared to LB
in terms of mortality and to determine the clinical utility of existing
NITs in this scenario.
Methods: A decision tree was constructed to determine the
probability of death using LB or a NIT to diagnose cirrhosis in
asymptomatic patients. Potential test outcomes were true/false
positives and true/false negatives with different associated followup and mortality. Input data were from structured Medline and
PubMed searches. LB sensitivity and specificity was fixed at 95% and
100% (no false positives) to reflect sampling variability. Pooled
diagnostic accuracy for NITs were from a recent systematic review and
meta-analysis. A hypothetical cohort of 10,000 patients was used
with a time horizon of 2 years. Cirrhosis prevalences of 5%, 20% and
50% were tested. The minimal diagnostic accuracy for an NIT to
diagnose cirrhosis where the mortality rate is equal to LB was termed
MNIT. Decision curve analysis (DCA) was used to express the net
benefit of using tests across a range of threshold probabilities (Pt). Pt is
the chance of a correct diagnosis that a clinician/patient is willing to
accept to undertake a test. A hospitalisation rate of 3% for LB was
added to the DCA.
Results: The performance of other NITs across prevalence is given in
the table. Only transient elastography (TE) was fit for practice at
a prevalence of 5%, but was suboptimal at higher cirrhosis
prevalences. In the DCA (Figure), TE provided the highest net
benefit at prevalence of 5%. At cirrhosis prevalence of 20% and 50%,
the sensitivity and specificity of the MNIT was higher than that of TE
and exceeded >90%.
Conclusions: TE can be used as a screening tool to diagnose cirrhosis
in a low prevalence of cirrhosis setting. NITs should be used with
caution where the prevalence of cirrhosis is high.

Decision Tree
Mortality (%)
Cirrhosis
Prevalence
5%

20%

50%

Test

Sensitivity
(%)

Specificity
(%)

NIT

LB

MNIT
TE
FIB-4
APRI
MNIT
TE
FIB-4
APRI
MNIT
TE
FIB-4
APRI

90
89
84
75
94
89
84
75
94
89
84
75

67
89
71
78
94
89
71
78
97
89
71
78

0.47
0.47
0.49
0.52
1.58
1.63
1.70
1.9
3.81
3.97
4.12
4.39

0.47
0.47
0.47
0.47
1.58
1.58
1.58
1.58
3.81
3.81
3.81
3.81
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Fit for
practice

Yes
Yes
No
No
Yes
No
No
No
Yes
No
No
No
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Results: Successful TE measurements were obtained in 237/ 262
patients (complete failure in 10/262 (3.8%), unreliable in 15/262
(5.7%)) comprising the cohort for subsequent analysis: average age
63.7 ± 11.9 years, 122 (51%) females, BMI 30.5 ± 5.9 kg/m2, HbA1c
62.9 ± 17.4 mmol/mol, ALT 29.7 ± 30.3, FIB-4 = 1.37 ± 0.8, LSM 7.3 ±
7.4 kPa and CAP 299 ± 62.8 dB/m. Of the included 237 patients 81%
had BMI > 25 kg/m2 , 76.4% had liver steatosis by US and 80.6% by CAP
(S ≥ 1, CAP ≥ 238 dB/m), advanced fibrosis (F ≥ 3, TE ≥ 9.6 kPa) was
detected in 13.9% , whereas in 78.9% patients LSM was <F2 (<7,9 kPa).
Patients within the higher BMI category (>30 vs 25–30 vs <25 kg/m2)
had significantly worse liver steatosis (by US and CAP; p < 0.001 for
both), whereas no difference existed in terms of age, gender, LSM,
FIB4 and HbA1c values. Patients within higher steatosis grade as
defined by US had significantly higher LSM (5.9 kPa for S0, 6.3 kPa for
S1, 7.5 kPa for S2, and 8.4 kPa for S3; ANOVA p = 0.023). Patients with
advanced fibrosis (LSM > 9.6 kPa) had significantly higher ALT values
( p = 0.011) and higher steatosis grade by US ( p = 0.006) whereas CAP,
age, gender, HbA1c and FIB4 were not different as compared to
patients with lower LSM values.
Conclusions: T2DM patients are obese, with nearly 80% having fatty
liver and 13.9% previously unrecognized advanced liver fibrosis.
Patients with higher grade of steatosis detected by US have
significantly higher stage of liver fibrosis and might be under
increased risk of complications from liver disease.
SAT-468
Non-invasive detection of patients with nonalcoholic
steatohepatitis at risk of adverse liver outcomes
R. Mohammadi1, M. Dhyani1, S. Kamarathi2, A.K. Bhan1, Z. Chen1,
J.R. Grajo3, K.E. Corey1, R. Chung1, A. Samir1, J. Chhatwal1. 1Harvard
Medical School, Massachusetts General Hospital; 2Northeastern
University, Boston, MA; 3University of Florida College of Medicine,
Gainsville, United States
E-mail: jagchhatwal@mgh.harvard.edu

SAT-467
Prevalence of fatty liver and fibrosis in patients with type 2
diabetes mellitus and previously undetected liver disease as
assessed by transient elastography and ultrasound
I. Grgurevic1, T. Bokun1, S. Mustapic1, V. Matic1, D. Rahelic2, T. Matic2,
N. Salkic3, V. Bozikov2, M. Banic1, M. Kujundzic1. 1Department of
Gastroenterology, Hepatology and Clinical Nutrition; 2Department of
Endocrinology, Diabetes and Metabolic Diseases, University Hospital
Dubrava, Zagreb, Croatia; 3Deapartment of Gastroenterology and
Hepatology, University hospital Tuzla, Tuzla, Bosnia and Herzegovina
E-mail: ivica.grgurevic@zg.htnet.hr
Background and Aims: To assess the prevalence of fatty liver and
significant liver fibrosis in patients with type 2 diabetes mellitus type
(T2DM) and previously unknown liver disease.
Methods: Patients with T2DM from outpatient diabetes clinic
without known liver disease were prospectively included in the
study. All patients underwent liver stiffness (LSM in kPa) and
controlled attenuation parameter (CAP in dB/m) measurements by
transient elastography (FibroScan® 502 Touch, Echosens, FR) in order
to quantify severity of liver fibrosis (LSM < 7.9 kPa for F < 2 and
>9.6 kPa for F ≥ 3; Wong et al., Hepatology 2010) and steatosis
respectively. Steatosis grade was semiquantitatively (S0-S3) assessed
by conventional ultrasound (US) as well. Anthropometric and
relevant biochemical parameters were recorded, and FIB-4 score
was calculated for each patient.

Background and Aims: Nonalcoholic fatty liver disease (NAFLD) has
an estimated global prevalence of 24%, of which ∼10% of patients have
evidence of nonalcoholic steatohepatitis (NASH). Of the subjects with
NASH, ∼20% are at risk of progressive fibrosis, ultimately culminating
in cirrhosis. At present, the best biomarker for detection of these
high-risk NASH (hrNASH) patients is histopathologic liver fibrosis
stage ≥2. However, liver biopsy is invasive and expensive, and there is
a need for non-invasive biomarkers. The purpose of this study was to
develop a predictive algorithm to diagnose hrNASH in NAFLD
patients using ultrasound-based elastography and routine clinical/
demographic variables.
Methods: A total of 116 biopsy-confirmed NAFLD patients were
included in the study and had undergone pre-biopsy ultrasound
shear-wave elastography (SWE). Ten SWE measurements were
obtained in the right lobe of the liver through an intercostal approach
during suspended respiration. Biopsy samples were reviewed by a
single blinded sub-specialist pathologist using the NASH Clinical
Research Network scoring. Three criteria were used to define
hrNASH: (1) NAFLD activity score (NAS) of ≥5, (2) fibrosis ≥2, and
(3) NAS ≥5 or fibrosis ≥2. SWE values, and routine demographic,
clinical, and laboratory variables from the medical records were
analyzed using logistic regression with stepwise variable selection.
Receiver operating characteristic (ROC) curves were constructed for
each model and compared.
Results: Significant predictors of high-risk patients included age,
gender, median SWE values, smoking status, obstructive sleep apnea,
HbA1c, AST, ALT, ALP, platelet Count, and globulin levels. The area
under the ROC (AUROC) for predicting NAS ≥5 was 0.78, F ≥2 was
0.86, and NAS ≥5 or F ≥2 was 0.88 (Figure 1). Sensitivity-specificity
pairs for the three models were 95.65–62.36, 97.33–67.44, and
90.00–77.63, respectively. Detailed results are summarized in
Figure 1.
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Prediction
Model
NAS ≥ 5

Fibrosis ≥ 2

NAS ≥ 5
or
Fibrosis ≥ 2

Clinical/Demographic
Parameters
Race, AST, Median SWE
values, Smoking status,
Obstructive sleep
apnea, Fasting Glucose,
HDL, LDL
Age, Platelet Count, ALP,
ALT, Median SWE
values, Obstructive
Sleep Apnea, HbA1c,
Creatinine
Age, gender, Platelets,
Globulin, AST,
Subcutaneous tissue
overlying liver, Median
SWE values, Smoking
status, Obstructive
Sleep Apnea, Total
Cholesterol

Positive Negative AUROC Sensitivity Specificity

PPV

NPV

23

93

0.78

95.65

62.36

38.60 98.30

30

86

0.86

97.33

67.44

50.00 96.66

40

76

0.88

90.00

77.63

67.92 93.65

NAS: NASH CRN Activity Score; PPV: Positive Predictive Value; NPV: Negative
Predictive Value; SWE: Shear-wave elastography

stellate cell (HSC) activation – related miRNAs (miRNA-192, -150,
-200b) and known circulating miRNAs (miRNA-122, -21, 92a) were
evaluated in total plasma and circulating ECVs. To analyze the
potential of these circulating ECVs to represent the presence of
activated HSCs in the affected liver, primary murine HSCs were plated
to induce their activation towards the myofibroblastic phenotype,
and ECVs were extracted from culture medium on early (day 0–2) and
late (day 8–10) culture time points.
Results: The levels of total circulating miRNAs showed no or limited
changes during early-stage HBV/HCV fibrotic patients. However,
significant changing miRNA levels could be found in the circulating
ECVs extracted from these patients. Especially the down-regulated
levels of ECV-associated miRNA-192 (HBV AUC: 0.9802; HCV AUC:
0.9762) and miRNA-200b (HBV AUC: 0.9699; HCV AUC: 0.9841)
have an inherent potential to be used as biomarker for the
identification of early-stage liver fibrosis. Analysis of the ECV
content of in vitro activated HSCs identifies the same reduction in
miRNA-192 ( p = 0,0436) levels when comparing quiescent and
activated HSCs.
Conclusions: We demonstrate the use of circulating ECV-associated
miRNAs as a novel approach to identify early-stage liver fibrosis in
HBV/HCV-infected patients, and suggest that at least some of the
ECV-associated miRNAs have the potential to represent the presence
or absence of activated HSCs in the affected liver.
SAT-470
Non-invasive fibrosis markers are independent predictors of
mortality among U.S. adults with nonalcoholic fatty liver disease
K. Wijarnpreecha1, M. Scribani2, P. Ungprasert3,4, N. Merrell5,
P. Raymond5. 1Medicine, Bassett Medical Center; 2Research Institute,
Bassett Medical Center, Cooperstown; 3Medicine, Mayo Clinic, Rochester,
United States; 4Medicine, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; 5Gastroenterology and Hepatology,
Bassett Medical Center, Cooperstown, United States
E-mail: dr.karn.wi@gmail.com

Conclusions: Identification of patients at high risk of liver-specific
adverse NASH outcomes can be accomplished non-invasively using a
predictive model based on a combination of routinely available tests
and shear wave elastography. If validated in independent cohorts,
the proposed prediction models may be helpful for patient risk
stratification in both clinical and drug development use contexts, and
may decrease the need for biopsy in select patients.
SAT-469
ECV-associated miRNA levels as non-invasive biomarkers for
early-stage HBV/HCV-induced liver fibrosis
J. Lambrecht1, P.J. Poortmans1, H. Reynaert2, I. Mannaerts1,
L.A. van Grunsven1. 1Department of Basic Biomedical Sciences, Liver Cell
Biology Lab, Vrije Universiteit Brussel; 2Department of Gastroenterology and Hepatology, UZ Brussel, Brussels, Belgium
E-mail: joeri.lambrecht@vub.ac.be
Background and Aims: Chronic hepatitis B virus (HBV) and hepatitis
C virus (HCV) infection are among the most important causes of liver
fibrosis and consequent cirrhosis. To identify such fibrogenesis, the
liver biopsy, which has however multiple drawbacks, remains the
gold standard. Other non-invasive diagnostic techniques have been
developed, but none have sufficient inter-stage specificity nor the
ability to identify early fibrosis development. Our aim was to analyze
the potential of circulating extracellular vesicles (ECVs) as biomarkers
of liver fibrosis.
Methods: Plasma samples of healthy subjects (n = 14), early-stage
(F0-F2) fibrotic patients with chronic HBV (n = 19) and HCV (n = 20)
infection were collected and relative expression levels of hepatic
S662

Background and Aims: Prevalence of nonalcoholic fatty liver disease
(NAFLD) is increasing worldwide as a result of the obesity epidemic.
This study investigated the association between non-invasive fibrosis
markers and mortality in individuals with NALFD from populationbased data.
Methods: This study represents an analysis of the National Health
and Nutrition Examination Survey (NHANES III) conducted in the
United States between 1988 to 1994, including mortality follow-up
data through December 31, 2011. NAFLD was defined by ultrasonographic evidence of hepatic steatosis in the absence of other liver
diseases. The presence and severity of hepatic fibrosis were
determined by non-invasive fibrosis markers including the NAFLD
fibrosis score (NFS), the FIB-4 score, the AST-platelet ratio index
(APRI), and BARD score. Multivariable Cox proportional hazards
models were used to identify independent associations between
non-invasive fibrosis markers and all-cause mortality. All analyses
were carried out using SAS 9.3.
Results: A total of 4,508 subjects had NAFLD. Using NFS, 62% of
subjects had low probability of advanced fibrosis (NFS < −1.455), 32%
had intermediate probability of advanced fibrosis (NFS 1.455–0.676)
and 6% had high probability of advanced fibrosis (NFS > 0.676). Using
APRI, 93.7% had low probability of advanced fibrosis, 5.7% intermediate probability, and 0.6% had high probability. Using FIB4, 78.5% had
low probability of advanced fibrosis, 19.5% intermediate probability,
and 2.0% high probability. The multivariable-adjusted hazard of allcause death increased significantly with advanced fibrosis score as
estimated by NFS ((aHR 1.71 (95% CI 1.32–2.22), FIB-4 (1.72 (95% CI
1.17–2.53), and APRI (2.61 (95% CI 1.41–4.82). High probability of
advanced fibrosis based on BARD score did not reach statistical
significance (aHR = 1.07 (95% CI 0.91–1.26)).
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All-Cause Mortality among NAFLD (n=4,508)
Non-invasive fibrosis
markers

Multivariable-adjusted
HR*

95 % CI

NFS - Low
NFS - Intermediate
NFS - High

Reference
1.27
1.71

Reference
1.04–1.55
1.32–2.22

APRI-Low
APRI-Intermediate
APRI-High

Reference
1.06
2.61

Reference
0.69–1.65
1.42–4.83

FIB-4-Low
FIB-4-Intermediate
FIB-4-High

Reference
1.32
1.72

Reference
1.10–1.59
1.17–2.53

BARD-Low
BARD-High

Reference
1.08

Reference
0.92–1.27

Bold: p < 0.05. *Adjusted for age, sex, race-ethnicity, education, income,
hypertension, diabetes, smoking, waist circumference, alcohol consumption,
total cholesterol, HDL-cholesterol, c-reactive protein, uric acid, transferrin
saturation, total bilirubin, coffee consumption, sedentary lifestyle, history of
cardiovascular disease, lipid lowering medication, elevated aminotransferase

Conclusions: Non-invasive fibrosis markers are independent predictors of overall mortality among individuals with NAFLD. High
probability of fibrosis based on APRI score showed the largest
increased risk of overall mortality.
SAT-471
Association between non-invasive fibrosis markers and chronic
kidney disease among adults with nonalcoholic fatty liver disease
in the United States
K. Wijarnpreecha1, M. Scribani2, C. Thongprayoon1, P. Ungprasert3,4,
W. Cheungpasitporn3. 1Medicine; 2Research Institute, Bassett Medical
Center, Cooperstown; 3Medicine, Mayo Clinic, Rochester, United States;
4
Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand
E-mail: dr.karn.wi@gmail.com
Background and Aims: Epidemiologic studies have shown that
nonalcoholic fatty liver disease (NAFLD) is associated with an
increased risk of chronic kidney disease (CKD). However, it is
unknown whether severe liver fibrosis, as estimated by non-invasive
fibrosis markers, is associated with higher prevalence of CKD among
individuals with NAFLD. We compared the diagnostic performance of
non-invasive fibrosis markers in identifying CKD among individuals
with ultrasonography-diagnosed NAFLD.
Methods: This study represents an analysis of the National Health
and Nutrition Examination Survey conducted in the United States
between 1988 and 1994. NAFLD was defined by ultrasonographic
evidence of hepatic steatosis in the absence of other liver diseases.
CKD was defined by estimated glomerular filtration rate (eGFR)
<60 mL/min/1.73 m2. The presence and severity of hepatic fibrosis
were determined by the NAFLD fibrosis score (NFS), the FIB-4 score,
and BARD score. Multiple logistic regression was used to generate
odds ratios and receiver operating characteristic (ROC) curves were
developed. Models were adjusted for age, sex, race, education,
hypertension, diabetes, smoking, waist circumference, total cholesterol, c-reactive protein, hyperuricemia, transferrin saturation,
sedentary lifestyle, history of cardiovascular disease, and cholesterol
medication.
Results: A total of 4,810 subjects with ultrasonography-diagnosed
NAFLD were included, 227 (4.7%) of whom had CKD. The area under
the ROC curve was 0.884 for the multivariable equation with NFS as a
predictor, 0.883 for the equation with FIB4, and 0.882 for BARD.
Compared to subjects with low probability of advanced liver fibrosis,
individuals with high probability of fibrosis showed non-significantly
increased odds of CKD as estimated by NFS (adjusted OR = 1.90, 95%CI
= 0.87–4.17), FIB4 (adjusted OR = 2.25, 95% CI = 0.75–6.74), or BARD
(adjusted OR = 1.48, 95% CI = 0.84–2.59).

Conclusions: Advanced liver fibrosis, as defined by NFS, FIB4, and
BARD scores, is not independently associated with CKD among
individuals with NAFLD after adjustment for relevant covariates.
SAT-472
Non-invasive evaluation of clinically significant portal
hypertension: validation of two novel algorithms combining liver
and spleen stiffness using shear-wave elastography in a large
independent cohort of patients with cirrhosis
L. Elkrief1,2, P.-E. Rautou2, M. Ronot3, M. Zappa3, M. Di. Burgio3,
O. Roux2, J. Bissonnette2, A. Payancé2, D. Lebrec2, C. Francoz2,
O. Soubrane4, D. Valla2, F. Durand2, V. Vilgrain3, L. Castéra2. 1Service
̀ e, Genev̀ e,
d’hépato-Gastroentérologie, Hôpitaux Universitaires de genev
Switzerland; 2APHP, DHU UNITY, Service d’Hépatologie; 3APHP, DHU
UNITY, Service de Radiologie; 4APHP, DHU UNITY, Service de Chirurgie
Digestive, Hôpital Beaujon, Clichy, France
E-mail: laure_elkrief@yahoo.fr
Background and Aims: In patients with cirrhosis, the accuracy of
liver stiffness alone, using shear-wave elastography (L-SWE) for
detecting clinically significant portal hypertension (CSPH) (HVPG
≥10 mm Hg) is not good enough to replace invasive HVPG measurement. Recently, two algorithms using sequential measurements
of L-SWE and spleen stiffness (S-SWE) (1,2) have shown excellent
diagnostic accuracy for ruling-out or ruling-in CSPH in a population
of 109 patients but lack external validation. The aim of this study was
to validate the accuracy of these two algorithms in a large
independent cohort of patients with cirrhosis.
Methods: 163 consecutive patients with stable cirrhosis (median age
55 years; male gender 76%; Child-Pugh class A 38%, B 26% and C 34%;
median MELD 12) who underwent L-SWE and S-SWE at the time of
HVPG measurement were studied. The diagnostic performances of
the 2 algorithms were assessed using sensitivity (Se), specificity (Sp),
positive predictive value (PPV) and negative predictive value (NPV),
as well as the proportion of correctly classified patients.
Results: The median HVPG in our population was 16 mm Hg, and 80%
of the patients had HVPG ≥10 mm Hg. The diagnostic performances
of the 2 algorithms are presented in the Table. The first algorithm,
using L-SWE <16.0 kPa and then S-SWE <26.6 kPa, reported that
CSPH could be ruled-out with a NPV of 96.3%1. Diagnostic
performance was lower in our population with a NPV of 60%. The
second algorithm, using L-SWE >38.0 kPa, or L-SWE ≤38.0 kPa but SSWE > 27.9 kPa, reported that CSPH could be ruled-in with a PPV of
95.7%2. Again diagnostic performance in our population was lower
with a PPV of 87%. The diagnostic performances of these algorithms
did not improve when restricting the analyses to the subset of 68
patients without previous decompensation of cirrhosis.
Table: diagnostic performances of the 2 sequential algorithms in the
163 patients

Algorithm

Cut-off (kPa)

Rule-out (1)

L-SWE
S-SWE
L-SWE
S-SWE

Rule-in (2)

16.0
26.6
38.0
27.9

correctly
classified
(%)

Se
(%)

Sp
(%)

PPV
(%)

NPV
(%)

94

36

85

60

82

65

61

87

31

64

Conclusions: Diagnostic accuracies of non-invasive algorithms based
on sequential measurements of liver and spleen stiffness using SWE
are acceptable, but not good enough to replace HVPG measurement
or to base clinical decisions.
References
1. Jansen C et al. Gut 2016;65:1057–1058.
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SAT-473
Elastogram quality assessment score in Vibration controlled
transient elastography: diagnostic performance compared to
digital morphometric analysis of liver biopsy
L.C. Mendes1, N. Miotto1, L.P. Zanaga1, P.R.A. Ferreira2, M.S.K. Lazarini1,
E.S.L. Gonçales1, M.N. Pedro1, F.L.G. Junior1, R.S.B. Stucchi1,
A.G. Vigani1. 1Infectious Diseases Department, State University of
Campinas, Campinas; 2Infectious Diseases Department, Federal
University of São Paulo, Sao Paulo, Brazil
E-mail: lecmendes@yahoo.com.br
Background and Aims: Vibration controlled transient elastography
(VCTE) is one of the most valued non-invasive test modalities for liver
fibrosis staging in chronic hepatitis C (CHC). However, results are
internally validated solely on the basis of variability and success rate
and lack reproducible quality indicators. We propose to analyse the
graphic representation of shear wave propagation in VTCE – the
elastogram –morphologic characteristics in comparison with morphometric results of liver biopsy (LB), thus eliminating observer
variability bias.
Methods: Individual VCTE elastograms from CHC patients were
analysed and classified according to two morphologic quality criteria:
extension of wave propagation in liver tissue (represented by the
length of the graphic representation) and shear wave dispersal
(represented by the level of parallelism displayed in the elastogram).
Then, a score based on these criteria stratified the individual
elastogram in 3 classes: class I representing greatest technical
quality and class III representing least technical quality. Liver stiffness
results of each measurement were compared with quantified
collagen contents in LB fragments determined by morphometric
digital imaging analysis.

Results: 2.154 individual VTCE liver stiffness measurements were
studied (corresponding to 205 patients, with median age of 51 years,
S664

59% male and 43 UI/ml median ALT). Digital morphometric analysis
of LB fragments yielded total area of fibrosis consistent with
significant fibrosis (SF) in 62% of samples and advanced fibrosis
(AF) in 27%. Elastogram quality analysis resulted in 894 class I
measurements (41.5%), 780 class II (36.2%) and 480 (22,3%) class III.
Compared to digital morphometric histology results, AUROC for SF
according to class (I, II and III) was 0.931, 0.889 and 0.814,
respectively. For AF, AUROCs were 0.963, 0.915 and 0.817 for classes
I, II and III, respectively. Spearman correlation testing for all classes
and levels of fibrosis demonstrated significant independent association (r = 0,71, p < 0.01).
Conclusions: Our study is the first to propose measurable and
reproducible quality criteria for interpretation of VTCE and to validate
them against objective assessment of LB through digital morphometric imaging analysis. We concluded that performance indicators
for VTCE are significantly influenced by quality assessment of
individual measurements and considering these criteria in clinical
practice may improve accuracy.
SAT-474
Ultrasound-measured visceral adipose tissue correlates with risk
factors, severity and co-morbidities of NAFLD better than waist
circumference
L. Napoli1, F. Tovoli1, S. Ferri2, F. Piscaglia1, L. Bolondi1. 1Department of
Medical and Surgical Sciences, Unit of Internal Medicine, University of
Bologna; 2Department of Digestive Diseases, Bologna Authority Hospital
S.Orsola-Malpighi, Bologna, Italy
E-mail: francesco.tovoli2@unibo.it
Background and Aims: Abdominal fat distribution has been
recognized as a important risk factor for non-alcoholic fatty liver
disease (NAFLD). Waist circumference (WC) is often used as surrogate
measure of abdominal fat, but it is not able to discriminate the effects
of visceral adipose tissue (VAT) from those of subcutaneous adipose
tissue (SAT). Ultrasonography (US) is a cheap and non-invasive
method to measure both SAT and VAT. US-determined VAT has been
associated with NAFLD risk factors (e.g. insulin-resistance, lipid
profile, blood pressure). The aim of the present cross-sectional study
was to evaluate whether dissecting abdominal fat in VAT and SAT
using US may also detect stronger and more specific association with
NAFLD severity and extra-hepatic comorbidities than WC.
Methods: We evaluated 84 consecutive NAFLD patients, diagnosed
according to the current EASL guidelines. In particular, the diagnosis
was based on the US evidence of liver steatosis, no history of
significant alcohol consumption and histology confirmation in case
of non-invasive markers suggestive of significant fibrosis. Abdominal
US was performed on fasting subjects by the same operator.
Multivariable linear regression was used to evaluate the association
of the parameters of interest (WC, VAT and SAT) with components of
metabolic syndrome, liver enzymes, non-invasive markers of fibrosis,
cardiovascular diseases.
Results: Multivariate models showed that WC was independently
associated with BMI (beta 0.075, p < 0.001), Shearwave elastography
(beta 0.441, p = 0.003) and grade of steatosis (beta 0.542, p < 0.001)
(R-squared adjusted 0.600). VAT was independently associated with
arterial hypertension (beta 0.339, p < 0.001), triglycerides (beta
0.235, p = 0.009), gGT (beta 0.430, p < 0.001), grade of steatosis
(beta 0.301, p = 0.002), NFS (beta 0.157, p = 0.045) and carotid plaques
(beta 0.156, p = 0.048) (R-squared adjusted 0.878).
Conclusions: US-measured VAT is more strictly correlated to noninvasive markers of fibrosis than WC. It also correlates with various
risk factors for NAFLD and with its cardiovascular comorbidities,
confirming previous results. The widespread availability of US
techniques allows measurement of VAT and SAT in everyday clinical
practice. These measurements may be used to integrate and
ameliorate data derived from WC calculation alone, obtaining
interesting prognostic information for NAFLD patients. Cohort
studies are needed to test whether changes in US-measured VAT
and SAT are associated with changes in NAFLD risk profile.
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Controlled attenuation parameter predicts steatosis in alcoholic
liver disease and correlates with poor metabolic phenotype and
cardiovascular risk: a biopsy-controlled multicenter study
M. Thiele1,2, V. Rausch3, G. Fluhr3, F. Piecha3, J. Mueller3,
B.S. Madsen1,2, B. Straub4, S. Detlefsen2,5, M. Lupsor-Platon6,
V. de Ledinghen7, H.K. Seitz3, A. Krag1,2, S. Mueller3. 1Dpt. of
Gastroenterology and Hepatology, Odense University Hospital; 2Institute
of Clinical Research, University of Southern Denmark, Odense, Denmark;
3
Salem Medical Center and Center for Alcohol Research, University of
Heidelberg, Heidelberg; 4Institute for Pathology, University of Mainz,
Mainz, Germany; 5Dpt. of Pathology, Odense University Hospital,
Odense, Denmark; 6Dpt. of Ultrasonography, University of Medicine and
Pharmacy, Regional Institute of Gastroenterology and Hepatology, ClujNapoca, Romania; 7Centre d’investigation de la fibrose hépatique,
Hopital Haut-Leveque, Pessac cedex, France
E-mail: majath@dadlnet.dk
Background and Aims: Fatty liver is a risk factor for liver fibrosis and
cardiovascular disease (CVD). By definition, non-alcoholic and
alcoholic fatty liver disease are mutually exclusive, but the metabolic
syndrome (MetS) is common in alcoholic patients, where it may
aggravate steatosis and act in synergy with alcohol as a “second hit”.
Liver steatosis assessment and metabolic profiling in alcoholic
patients should therefore be performed. We aimed to determine
the value of controlled attenuation parameter (CAP) for diagnosis of
steatosis ≥S2 in patients with an excessive alcohol overuse. We
furthermore investigated the correlation between CAP, MetS and
CVD, and the response of CAP to alcohol detoxification.
Methods: We recruited 225 alcoholic patients from four European
centres with concomitant liver biopsy, metabolic profiling and
measurement of CAP and liver stiffness (FibroScan Echosens,
France). Another 340 patients referred for detoxification had CAP
measurements at baseline and after abstinence. We used International
Diabetes Federation criteria to define MetS. The Framingham risk
score denoted 10-year risk of CVD. Liver histology was assessed
according to Kleiner for steatosis (S0-3) and fibrosis (F0-4). Bright liver
echo pattern (BLEP) suggested steatosis on ultrasound. We used
literature based cut-off values for CAP of 250, 270 and 300 dB/m2.
Results: Eighty of the 225 patients (36%) had S2 or S3 steatosis; 90
(40%) had advanced liver fibrosis. CAP was fairly good to diagnose ≥S2
steatosis (AUC 0.78, 0.72–0.84), with a better performance than BLEP
(AUC 0.65, AUC comparison P = 0.001). CAP below 250 dB/m2 ruled
out S2 steatosis (sens 89%, NPV 88%), while CAP above 300 dB/m2
ruled in ≥S2 steatosis (spec 81%, PPV 61%). 270 dB/m2 was the best
overall cut-off (sens 80%, spec 60%, NPV 85%, PPV 53%, 67% correct
classifications). In multivariable regression, liver steatosis, MetS and
10-year CVD risk were strong predictors of CAP, rather than amount of
alcohol intake. Irrespective of histological steatosis stage, patients
with MetS on average had 40 dB/m2 higher CAP than patients
without MetS. Every 5% increase in CVD risk corresponded to a 4 dB/
m2 CAP increase. In 340 patients admitted to detox, CAP decreased
from 291 to 258 dB/m2 during 6 ± 2 days (P < 0.001).
Conclusions: Controlled attenuation parameter is an important tool
for alcoholic fatty liver disease. Alcoholic patients with high CAP after
short-term detoxification have a poor metabolic profile and a high
risk of cardiovascular disease.
SAT-476
Transient elastography correlates with liver fibrosis and markers
of portal hypertension in PSC: laennec score-based analysis of
explanted livers
M. Krawczyk1,2, J. Ligocka3, M. Ligocki4, M. Zawadzki3, M. Milkiewicz5,
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Background and Aims: Previous studies demonstrated a close
correlation between transient elastography (TE) and liver biopsy,
especially in patients with chronic viral hepatitis. However, biopsy
restricts the analysis to only a minimal part of the liver parenchyma.
Here we investigated the association between TE, serum markers of
portal hypertension (sCD163, VCAM-1) and histology of explanted
livers in patients with primary sclerosing cholangitis (PSC).
Methods: Prospectively we recruited 30 patients with PSC (12
women, age 35.6 ± 12.2 years) who were transplanted at our centre.
TE (Fibroscan) examination and blood sampling was performed
during evaluation for liver transplantation (LT); a second blood
sample was taken at the time of LT. Explanted livers were assessed
according to the recently proposed, extended Laennec staging
system, which comprises seven stages of liver fibrosis and measures
mean thickness of fibrotic septa (Kim/Park J Hepatol 2012). Liver
scarring was also quantified using measurement of collagen contents.
Serum markers of portal hypertensions (sCD163 and VCAM1) were
measured using ELISA.
Results: In total, 54% of patients presented with cirrhosis on
histology. The mean septum thickness was 267.2 ± 137.4 μm and the
thickest septum diameter was 458.8 ± 237.0 μm. The mean liver
stiffness was 21.4 ± 18.2 kPa, and >50% patients presented with at
least 15 kPa. TE showed significant correlations with the stages of
fibrosis in explanted livers as assessed with Laennec (and METAVIR)
scores (p = 0.001 and p = 0.006, respectively). TE correlated significantly with mean septa diameter ( p = 0.022) and with the diameter
of thickest septa ( p = 0.045) as well as with collagen contents ( p <
0.001) in explanted livers. Overall, patients with cirrhosis at histology
had significantly ( p = 0.002) increased mean liver stiffness as
compared to non-cirrhotic livers (28.56 ± 19.44 vs. 9.00 ± 3.81 kPa).
Finally, liver stiffness correlated with serum markers of portal
hypertension, i.e. CD163 and VCAM1, assessed both at the time of
inclusion ( p = 0.002 and p = 0.028, respectively) and at the time of LT
( p = 0.004 and p = 0.031, respectively).
Conclusions: We demonstrate for the first time that in patients with
PSC transient elastography correlates with liver fibrosis quantified in
explanted livers using the Laennec staging system. Moreover, it
correlates with serum surrogate markers of portal hypertension.
Hence, we postulate that elastography is a reliable tool for noninvasive monitoring of PSC patients awaiting liver transplantation.
SAT-477
Effect of meal ingestion on liver stiffness and controlled
attenuation parameter
M. Silva1, H. Cardoso1, A. Peixoto1, S. Lopes1, R. Gonçalves1,
S. Rodrigues1, A. Albuquerque1, P. Pereira1, G. Macedo1.
1
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Background and Aims: Despite the increasing use of noninvasive
methods for the assessment of liver fibrosis and steatosis, it is not yet
clear the effect of fasting and food intake on these parameters. Our
aims were to evaluate the effect of food intake on LS (measured by
transient elastography) and CAP in patients with different degrees of
liver disease and healthy volunteers, and secondarily, to assess
possible anthropometric, clinical and biological parameters associated with variations of LS and CAP.
Methods: Prospective single-center study including patients with
liver disease and healthy volunteers. LS and CAP were evaluated using
FibroScan® (Echosens, Paris, France) before (fasting ≥8 h) and 30
minutes after intake of a standardized breakfast. Anthropometry,
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body composition and the following clinical and biological parameters were determined in all cases: body mass index (BMI), mass of
body fat, lean body mass, and percent of body fat, AST, ALT, GGT,
alkaline phosphatase, total bilirubin, platelet count, INR, albumin,
glucose, and creatinine.
Results: Three (4%) patients with inconclusive LS determination were
excluded. Fifty-nine (72%) patients with liver disease (13 (22%) with
cirrhosis) and 23 (28%) healthy volunteers were included. LS
significantly increased 30 min after food intake ( pre-meal 6.1 (IQR:
4.7–9.8) vs. after-meal 6.8 KPa (IQR: 5.5–10.6); p < 0.001). This
difference was only significant in patients with chronic liver disease
( p = 0.02) and not with healthy volunteers ( p = 0.106). An intraindividual analysis showed that 4 (17%) patients with initial LS of 6–10 KPa
and 11 (28%) patients with normal initial LS (<6 KPa) had an after-meal
LS of >10 and >6 KPa, respectively. By other hand, 2 (11%) patients
with initial LS > 10 KPa and 2 (9%) patients with initial LS of 6–10 KPa
had an after-meal LS of <10 KPa and <6 KPa, respectively. CAP values
did not changed significantly after food intake. Gender, BMI, mass
of body fat, lean body mass, and percent of body fat were not related
with significant variations of LS and CAP values after meal intake.
Conclusions: Significant variations of LS were observed after
ingestion of a standard meal, which may have consequences for
patient management. CAP values were not significantly affected by
food intake.
SAT-478
Dynamics of liver stiffness and serum IP10 levels among
patients with chronic hepatitis C who achieved SVR with
DAA treatment
C. Rigamonti1, M.T. Minh1, R. Minisini1, G. Guaschino1, M. Pirisi1.
1
Department of Translational Medicine, Università del Piemonte
Orientale and Azienda Ospedaliero-Universitaria Maggiore della Carità,
Novara, Italy
E-mail: crigamo@tin.it
Background and Aims: It has been reported that liver stiffness
measured by transient elastography (TE, FibroScan®) decreases after
direct antiviral agents (DAA) treatment in patients with chronic
hepatitis C (HCV); whether this reduction reflects mainly reduced
inflammation in the liver has not been established. Interferongamma inducible protein 10 (IP-10) is increased in HCV infection and
correlates with hepatic inflammation. We aimed to verify if changes
in liver stiffness before and after DAA treatment are paralleled by
changes in IP10.
Methods: This retrospective study included 80 HCV patients (79%
cirrhotics) who achieved sustained virological response (SVR) after
DAA treatment (start February 2015 - February 2016) and underwent
paired TE and IP10 measurements before as well as 24 weeks after
treatment with DAA. The predefined limits to consider significant a
change were: TE value ≥30% increase/decrease from baseline, IP10
value ≥20% increase/decrease from baseline. IP-10 was measured in
serum samples using the enzyme-linked immunosorbent assay
(normal value ≤100 pg/mL). Statistical analysis was performed using
SPSS 17.
Results: Six patients were excluded for invalid TE after treatment,
thus 74 patients were studied (49 males, median age 62 years, 65%
HCV genotype 1, 52% with endoscopic signs of portal hypertension at
baseline). Before DAA treatment: 72% with TE >13 kPa, median TE 19.1
kPa (range 8.8–75 kPa), 77% had IP10 >100 pg/mL, median IP10
216 pg/mL (44–1194 pg/mL), platelet count 138,000/mcl (36,000
−553,000/mcl). After DAA treatment: 42% with TE >13 kPa, median
TE 10.9 kPa (range 4.8–75 kPa), 38% with IP10 >100 pg/mL, median
IP10 74 pg/mL (30–315 pg/mL), platelet count 161,000/mcl (33,000–
401,000/mcl). TE and IP10 values decreased significantly after DAA
treatment ( p = 0.0001), median change was −39% (range −79 − +32%)
for TE and −62% (range −95 − +119%) for IP10. TE decreased in 62%,
increased in 1% and was stable in 37% of patients; IP10 decreased in
78%, increased in 6% and was stable in 16% of patients; 50% of patients
showed decrease of both TE and IP10. Delta % change of TE and IP10
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were significantly correlated (r = 0.40, p = 0.005). Platelet count did
not significantly increase after treatment (median platelet count
change +14%, range −35 − +153%).
Conclusions: Decrease of TE after DAA treatment was paralleled by a
decrease in serum IP10 levels, suggesting that improvement of liver
inflammation may be a major determinant of TE reduction.
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Predictors of persistence of clinical significant portal
hypertension in patients with HCV liver cirrhosis following
3D therapy and SVR
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C. Mihai2, I. Sporea3, R. Sirli3, M. Curescu3, M. Diculescu1,
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Background and Aims: Portal hypertension is a common and
important finding in patients with progressive liver disease of any
etiology. It is still controversial, whether and to what amount
cirrhosis and portal hypertension are reversible in patients with
hepatitis C virus associated cirrhosis and sustained virologic response
(SVR) after interferon-free antiviral therapy. There is a direct
correlation between liver stiffness (LS) measured by transient
elastography (TE) and hepatic venous pressure gradient. Aim: To
prospectively evaluate dynamics of liver stiffness in HCV-infected
patients with advanced liver disease and SVR after ombitasvir/
paritaprevir/r + dasabuvir + ribavirin treatment and to identify predictors of persistence of clinically significant portal hypertension
(CSPH), defined as liver stiffness (LS) >25 kPa, following SVR.
Methods: Fibroscan was performed in 355 patients with compensated liver cirrhosis at the beginning of antiviral therapy, at end of
therapy and at SVR.
Results: There were included 355 patients with cirrhosis and SVR and
44.8% had a baseline value of LS >25 Pa. LS measurement had
significantly improved between baseline (26.9 ± 0.8 kPa), end of
treatment (24.1 ± 0.9 kPa) and SVR12 (22.7 ± 0.8 kPa) ( p < 0.0001).).
In 60% of patients LS measurement decreased, but in 25.6% of patients
TE value remained over 25 kPa (defined as CSPH) at SVR12. As
predictors of increase or maintenance of liver stiffness measurement
>25 kPa were identified the following factors: APRI score >1.09 (OR =
2.4, p = 0.01), baseline weight (OR = 1.02, p = 0.04), baseline MELD
score (OR = 1.2, p = 0.001), presence of esophageal varices before
treatment beginning (OR = 2.22, p = 0.002), platelet count < 100,000/
mm3 (OR = 2.62, p = 0.0001). Independent variables associated with
CSPH were obtained by multivariate logistic regression analysis:
baseline weight ( p = 0.007) and MELD score ( p = 0.04).
Conclusions: Advanced liver disease as reflected by initial MELD
score and associated fatty liver disease as reflected by increased initial
weight are predictors of clinically significant portal hypertension
after SVR in HCV liver cirrhosis patients.
SAT-480
Circulating Fibroblast Activation Protein activity as a liver fibrosis
biomarker in NAFLD
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Background and Aims: Clinical management of NAFLD is improved
by more precise and practical non-invasive methods to screen for
significant liver fibrosis. Fibroblast Activation Protein (FAP) is a
unique proteolytic enzyme that is overexpressed by activated stellate
cells and myofibroblasts in fibrotic and cirrhotic liver and is readily
measured in human plasma. It is a potential novel biomarker for liver
fibrosis. The aim is to explore the association of circulating FAP (cFAP)
with liver fibrosis.
Methods: Using an in-house single-step FAP enzyme assay, plasma
cFAP activity was measured in 160 samples (138 NAFLD and 22
control subjects with normal liver biopsies) with 18% of them having
clinically significant fibrosis (F3-F4). NAFLD and control groups were
of similar median BMI (38), and were 62% and 77% female, and
median age 54 and 44, respectively.
Results: Measured cFAP activity significantly increased with
increased fibrosis stage (P < 0.01) but was not elevated in NAFLD.
Upon multivariate analyses, those with clinically significant fibrosis
had greater cFAP activity than the rest of the cohort, with adjustments
of age, gender, BMI, hepatocyte ballooning, insulin use and/or
diabetes. cFAP strongly correlated with APRI and FIB-4 (Figure 1).
cFAP alone was a moderate predictor of F3-F4 fibrosis (AUC 0.690 ±
0.057, p < 0.001). A cFAP cut-off of 730 pmol AMC/min/mL had 89.7%
sensitivity and 27.8% specificity in predicting fibrosis severity. Levels
of cFAP below this cut-off had a negative predictive value of 92.2%. An
algorithm with cFAP, age, gender, BMI and diabetes was a good
predictor for severe fibrosis (AUC 0.848 ± 0.035, p < 0.001).

Conclusions: When combined with other clinical parameters, cFAP
quantitation has use as a biomarker to exclude severe fibrosis in
NAFLD and may become a rapid and inexpensive adjuct in fibrosis
screening of the large numbers of patients with NAFLD.
SAT-481
Point shear wave elastography (ElastPQ) is a reliable non-invasive
tool for the diagnosis and characterisation of portal hypertension
M. Rosselli1,2, D. Roccarina1, D. Patch1,2, M. Sekhar3, A. Majumdar2,
J. O’Beirne2, D. Thorburn1,2, E. Tsochatzis1,2, M. Pinzani1,2. 1Hepatology,
UCL; 2Hepatology; 3Haematology, Royal Free Hospital NHS Foundation
Trust, London, United Kingdom
E-mail: matteorosselli@gmail.com
Background and Aims: Portal hypertension (PH) is the hemodynamic
consequence of cirrhosis. It is considered a milestone in the
progression of chronic liver disease (CLD) preluding the onset of the
most important complications. Elastography is rapidly gaining ground
as a non-invasive tool for the diagnosis and characterisation of PH.
Aims: (1) To evaluate the diagnostic accuracy of ElastPQ in detecting
clinically significant portal hypertension (CSPH) by comparing liver
stiffness (LS) and spleen stiffness (SS) with hepatic venous pressure
gradient (HVPG) in a population of patients with CLD. (2) To evaluate
the accuracy of LS and SS in discriminating cirrhotic portal hypertension (CPH) from non-cirrhotic portal hypertension (NCPH).
Methods: 70 patients with CLD attending the Royal Free Hospital
who underwent HVPG measurements for clinical purposes were
enrolled in the study. The population was heterogeneous in terms of
age (59 ± 11), gender (M 78%, F 22%) and aetiology (HCV 17.1%, HBV
8.6%, NASH 31.4%, ALD 5.7%, Other 37.2%). Elastography was measured
with ElastPQ (Affiniti 70 G Philips Healthcare) just before the
hemodynamic assessment. LS (13.8), SS (40.1), spleen size (13),
platelet count (181) and LSPS [LS*(Spleen diameter/platelet count)]

(1.2), were correlated to HVPG. In order to evaluate the diagnostic
accuracy of ElastPQ in characterising PH we compared the subgroup
of cirrhotic patients affected by CSPH (26) with a group of patients
with NCPH (21) due to extra-hepatic portal vein obstruction
secondary to myeloproliferative neoplasm. LS, SS, spleen size, SS/LS
and platelet count were used as parameters for comparison.
Results: 26/70 patients (37.1%) had CSPH (HVPG ≥10 mmHg). LS ( p <
0.0001), SS ( p < 0.0001), spleen size ( p < 0.001), platelet count ( p <
0.0001) and LSPS ( p < 0.0001) were all correlated significantly with
CSPH. However, on multivariate analysis, SS was the only parameter
independently correlated with CSPH (OR 1.099, 95% CI 1.017–1.188, p
< 0.017). The SS AUROC for HVPG≥10 mmHg was 0.918, p < 0.0001, cut
off value 42.7 kPa, sensitivity 96%, specificity 84%, NPV 97.4% and PPV
78.1%. LS ( p < 0.0001), SS ( p < 0.0001), platelet count ( p < 0.009)
spleen size ( p < 0.001) and SS/LS (p < 0.0001) were able to discriminate CPH from NCPH.
Conclusions: ElastPQ is able to detect CSPH especially by measuring
SS in CLD. Moreover SS/LS is particularly useful to distinguish CPH
from NCPH. EalstPQ is a rapid, accurate and non-invasive method to
assess PH.
SAT-482
Prospective comparison of shear-wave elastography, CAP and
conventional ultrasound for non-invasive detection and grading
of steatosis
M. Ronot1, P.-E. Rautou2, M. Di. Burgio1, A. Payencé2, P. Bedossa3,
V. Paradis3, C. Francoz2, O. Nekachtali2, F. Durand2, V. Vilgrain1,
L. Castera2. 1Radiology; 2Hepatology; 3Pathology, Beaujon University
Hospital, Clichy, France
E-mail: maxime.ronot@aphp.fr
Background and Aims: Although ultrasound (US) remains the most
widely used technique for steatosis evaluation, novel elastography
techniques including controlled attenuation parameter (CAP)
(FibroScan), and more recently quantification of ultrasound beam
attenuation (UBA), or speed of sound (SOS) using shear-wave
elastography (Aixplorer) have been proposed. We performed a
prospective study to compare the performance of these techniques
for diagnosing and grading steatosis, taking liver biopsy (LB) as a
reference.
Methods: 296 consecutive adults (62% male, mean 50 ± 14 yrs)
underwent LB (median 15 mm; 9% <10 mm). Data of US performed
before referral (routine-US, n = 267), US performed just before liver
biopsy (expert-US; n = 288), CAP (n = 256), UBA (n = 133), and SOS
(n = 155) performed at the time of LB were prospectively collected.
Finally, 122 patients (67% male, mean 50 ± 14 yrs) underwent all
techniques. Steatosis was graded on LB as S0 (<10%), S1 (10–33%), S2
(33–66%) and S3 (>66%).

Steatosis

Routine
USa

Expert US

CAP

UBA

SOS

S0 vs. S1-3
0.65 ± 0.04 0.71 ± 0.03b 0.67 ± 0.05 0.6 ± 0.05 0.6 ± 0.05
S0-1 vs. S2-3 0.73 ± 0.05 0.84 ± 0.04c 0.88 ± 0.04 0.69 ± 0.07 0.73 ± 0.05
S0-2 vs. S3
0.72 ± 0.08 0.87 ± 0.07d 0.95 ± 0.03 0.68 ± 0.10 0.79 ± 0.05
US report:
a
steatosis vs. no steatosis or not mentioned,
b
none vs. mild-severe,
c
none-mild vs. moderate-severe,
d
none-moderate vs. severe

Results: Most frequent indications for LB were HBV (n = 39), HCV (n =
28), NAFLD (n = 32), post liver transplantation without (n = 30) or
with (n = 80) normal liver tests. Steatosis was grade 0, 1, 2 and 3 in 189
(64%), 65 (22%), 28 (9%), and 14 (5%) patients. Areas under the ROC
curves (AUROCs) for detection of different grades of steatosis are
shown in the Table. For detection of any steatosis, no difference was
observed between the techniques. For the identification of S2 or S3,
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expert-US and CAP showed the highest performance ( p < 0.01). For
detection of S3, CAP outperformed other techniques with 92% of
correctly classified. Combining expert-US and CAP (n = 249) correctly
classified 191 (77%), 226 (91%) and 242 (97%) for the detection of
any grade, S2, and S3 when both parameters were positive. Similar
results were observed in the 122 patients undergoing all techniques.
Conclusions: Overall, the ability of the novel SWE derived techniques
UBA and SOS to detect steatosis is limited and not better than
conventional US performed by an expert radiologist. For severe
steatosis, CAP performs better than other technics. Combining
conventional US with CAP improves the proportion of well-classified
patients.
SAT-483
Hepatic proton density fat fraction correlates with histologic
measures of steatosis and is responsive to change in those
measures in a multi-center nonalcoholic steatohepatitis
clinical trial
M.S. Middleton1, E. Lawitz2, S. Jayakumar3, P. Mantry4, S. Caldwell5,
A.M. Diehl6, M. Peach7, R. Xu7, G. Chen7, C.S. Djedjos7, R.P. Myers7,
G.M. Subramanian7, Z. Goodman8, M. Charlton9, N.H. Afdhal10,
C. Sirlin1, R. Loomba1. 1University of California San Diego, La Jolla, CA;
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Background and Aims: MRI-estimated proton density fat fraction
(PDFF) is an imaging marker of hepatic steatosis. Selonsertib (SEL,
formerly GS-4997) is an inhibitor of apoptosis signal-regulating
kinase 1 (ASK1) being studied for the treatment of NASH. The
objectives of this study were to examine correlations between
hepatic PDFF with histologic measures of steatosis, and to assess
associations between changes in these measures in a multi-center
clinical trial.
Methods: PDFF was estimated by MRI at baseline (BL) and W24 in a
Phase 2, multi-center trial of 72 subjects with NASH (NAS ≥ 5, F2-3
fibrosis) treated with SEL 6 mg or 18 mg orally QD alone or in
combination with simtuzumab (SIM, 125 mg SQ weekly) or SIM alone
for 24 weeks. For the purpose of this analysis, study groups were
combined. Liver biopsies, including morphometric quantitation of fat
content, and serum markers including cytokeratin 18 (CK-18), were
measured at BL and W24. Associations between PDFF and other
measures were determined using Kruskal-Wallis or Wilcoxon ranksum tests or Spearman correlations (rs).
Results: At BL and W24, PDFF was correlated with the overall NAS
(BL: rs = 0.22, p = 0.07; W24: rs = 0.44;both p < 0.001), NAS steatosis
(BL: rs = 0.57; W24: rs = 0.59; both p < 0.001), and hepatic fat assessed
by morphometry (BL: rs = 0.61; W24: rs = 0.87; both p < 0.001), but
not consistently for NAS lobular inflammation (BL: rs = −0.12, p =
0.34; W24: rs = 0.28, p = 0.02) or ballooning (BL: rs = −0.21, p = 0.08;
W24: rs = 0.14, p = 0.27). Percent change in PDFF from BL to W24 was
associated with overall NAS response; subjects with a ≥2-point
reduction in NAS (n = 12) had a 27% median relative reduction in
PDFF (IQR: −4.2%, −39%), compared to a 4.6% median relative
reduction (IQR: 17%, −22%) in non-responders (n = 53; p = 0.032).
Improvements in steatosis and lobular inflammation, but not
ballooning, were associated with greater PDFF reductions (median
PDFF change in responders vs. non-responders: steatosis, −20% vs.
+1% [p = 0.03]; lobular inflammation, −24% vs. −4% [ p = 0.02]).
Relative changes in PDFF were also associated with percent changes
in morphometric fat content, liver biochemistry, CK18 subfractions,
glucose, and total cholesterol (Figure).
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Table 1: Associations between relative changes in PDFF and other
markers from BL to W24
Median % Change in
Biomarker at W24 (n)

Biomarker

PDFF >30%
reduction

PDFF ≤30%
reduction

p-value

Correlation with %
Change in PDFF at
W24, rs (p-value)

% Hepatic Fat
ALT
AST
GGT
CK18 M30
CK18 M65
Glucose
Cholesterol

−35.6 (12)
−31.8 (12)
−22.1 (10)
−20.3 (12)
−28.8 (11)
−40.5 (11)
−6.2 (11)
−13.1 (12)

−6.4 (52)
−2.9 (52)
−5.1 (52)
−0.5 (52)
−1.4 (52)
−21.0 (50)
6.0 (52)
−2.2 (52)

0.006
0.004
0.027
0.018
0.079
0.250
0.019
0.041

0.45 (<0.001)
0.56 (<0.001)
0.52 (<0.001)
0.64 (<0.001)
0.44 (<0.001)
0.42 (0.001)
0.35 (0.005)
0.27 (0.033)

Conclusions: MRI-estimated hepatic PDFF correlates with histologic
measures of steatosis and is responsive to changes in these measures.
These data help further validate PDFF as a biomarker of hepatic
steatosis, and support the utility of PDFF for the noninvasive assessment of hepatic steatosis in clinical trials of patients with NASH.
SAT-484
The point of care 13C-Methacetin Breath Test predicts risk of longterm liver-related death or transplantation in patients with
chronic liver disease: a sensitive, noninvasive monitoring tool in
clinical hepatology
M.L. Shiffman1, M.S. Siddiqui2, T. Khoury3, S.C. Gordon4, G. Lalazar3,5,
A. Reuben6, A.J. McCullough7, K.R. Reddy8, F. Poordad 9,10,
Z.M. Younossi11, J.M. Vierling12, A. Fich13, E. Zuckerman14, Y. Ilan3,
A.J. Sanyal2. 1Liver Institute of Virginia, Bon Secours Health System,
Newport News; 2Division of Gastroenterology, Virginia Commonwealth
University, Richmond, VA, United States; 3Liver Unit, Hebrew UniversityHadassah Medical Center, Jerusalem, Israel; 4Henry Ford Health System,
Detroit, MI; 5Laboratory of Cellular Biophysics, The Rockefeller
University, New York, NY; 6Medical University of South Carolina,
Charleston, SC; 7Cleveland Clinic Foundation, Cleveland, OH; 8University
of Pennsylvania, Philadelphia, PA; 9Cedars Sinai Health System, Los
Angeles, CA; 10Texas Liver Institute, University of Texas Health Science
Center, San Antonio, TX; 11INOVA Health System, Falls Church, VA;
12
Baylor College of Medicine, Houston, TX, United States; 13Soroka
Medical Center, Beer Sheba; 14Carmel Medical Center, Haifa, Israel
E-mail: GilG@exalenz.com
Background and Aims: The rates of progression of chronic liver
diseases (CLD) to cirrhosis and hepatic decompensation vary
substantially. There is an unmet need for a noninvasive tool that
can accurately predict liver-related death (LRD) and the need for liver
transplantation (LTX) in patients with CLD.
The Aim is to assess the predictive accuracy of the non-invasive 13CMethacetin Breath Test (MBT) of hepatic metabolic function for LRD
or LTX in CLD patients.
Methods: Among the 414 prospectively enrolled patients with CLD
(146 with liver cirrhosis) in 11 sites conducting a pivotal study for
MBT (75 mg of 13C-methacetin PO) 219 patients were followed for an
average of 4.2 years (±2.03). Hepatic metabolism of 13C-methacetin
releases 13CO2 which was continuously measured in exhaled breath
using the automated BreathID® device (Exalenz Bioscience Ltd,
Israel), which plots percent dose recovery (PDR) for calculation of
PDRpeak (highest rate of PDR as %/h). All patients also had a liver
biopsy (LB) within 6 months of the MBT.
Results: The 219 patients had a mean age of 50.6 (SD 11.34) years,
60.7% were male, 66.7% Caucasian and 25.1% African American. CLD
etiologies were: HCV 55.3%, NAFLD/NASH 26.0%, cholestatic liver
diseases 5.5%, ETOH 3.2% and 10.0% other. After exclusion of patients
with missing data and those lost to follow-up, 170 patients (52 with
liver cirrhosis) were analyzed, including 7 with LRD (4.1%) and 2 who
underwent LTX (1.2%). A low PDRpeak of 5%/h was highly associated
with the risk of LRD or need for LTX with a maximal Hazard Ratio (HR)
8.2 (95% CI1.7;40.7, p < 0.01). HRs gradually declined for PDRpeak
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values >5%/h, reaching a HR of 1.6 (95% CI 0.3; 7.9) with PDRpeak of
15%/h and a HR of 1 with a PDRpeak of 24%/h. Patients with PDRpeak
values <24%/h could be stratified according to risk (Figure); however,
risk stratification could not be performed using LB fibrosis scores
(ranging of HR 0.67 to 1.18).

group there are significant numbers of patients at high risk of
decompensation. On-going alcohol use is associated with a significantly higher FS score. While these patients may have significant
comorbidities, including addiction, which limits access to specialist
hospital services, it is important to overcome these challenges if we
are to make an impact on HCV-related mortality.
SAT-486
Attenuation coefficient measurement as novel real time
ultrasound alternative to CAP (fibroscan)
O. Dynnyk1, N. Marunchyn2, N. Kobyliak2, O. Fedusenko3, V. Gurianov2.
1
Bogomolets Institute of Physiology of the Ukrainian National Academy of
Sciences; 2Bogomolets National Medical University; 3Shupyk National
Medical Academy of Postgraduate Education, Kyiv, Ukraine
E-mail: healthylives@ukr.net

Conclusions: The MBT is a safe non-invasive tool to assess hepatic
metabolic function. MBT performed at the point of care can predict
risk of LRD or need for LTX in patients with CLD, regardless of etiology.
Serial monitoring of MBT is a promising tool to address the unmet
need for predicting the risk of deterioration in patients with CLD.
SAT-485
The hidden burden of hepatitis C related advanced liver disease in
the community
N. Iqbal1, C. Murphy2, T. McHugh2, A. Singleton3, S. Keating3,
D. Crowley4, H. Gallagher5, F. Savage6, J. Maloney7, J. Lambert8,
S. Stewart1. 1Gastroenterology & Hepatology, Mater Misericordiae
University Hospital; 2Research & Addiction Service, Catherine McAuley
Education & Research Centre Nelson Street, Dublin 7; 3National Drug
Treatment Centre, Trinity Court; 4HSE Methadone Clinic, The Thompson
Centre; 5HSE Methadone Clinic, Domville House, Ballymun, Dublin; 6HSE
Methadone Clinic, HSE Addiction Services, Bray, Co Wicklow; 7HSE
Methadone Clinic, HSE Addiction Services Patrick St Clinic, Dun
Laoghaire; 8Infectious Diseases, Mater Misericordiae University
Hospital, Dublin, Ireland
E-mail: drnadeemiqbal@hotmail.com
Background and Aims: In Ireland there are large numbers of
hepatitis C (HCV) positive patients receiving methadone substitution
therapy in drug treatment centre (DTCs) who do not attend specialist
hepatology services. Most of these patients have never had their liver
disease staged. Fibroscan™ (FS) is an excellent, point of care, noninvasive tool for measuring liver stiffness which correlates closely
with hepatic fibrosis. The clinically relevant cut-offs are 8.5 kPa,
which allows access to direct acting antivirals (DAAs) in Ireland,
25 kPa which has a 90% positive predictive value for clinically
significant portal hypertension and 35 kPa which associates with a
10–20% risk of decompensation per year.
Aims: To use FS to risk stratify patients receiving methadone
substitution therapy in Dublin DTCs.
To determine the impact of active alcohol consumption on FS score.
Methods: We performed FS on sequential clients receiving methadone substitution therapy in the six larger Dublin DTCs regardless of
their HCV status. Clients were also asked regarding alcohol intake and
grouped into two categories – abstinent or not abstinent.
Results: A total of 618 consecutive patients (75% male, mean age 38 ±
7.2) were assessed. HCV status was known in 91% (561) of patients
with 70% (391) being HCV +ve. The mean FS score was higher in
the HCV +ve patients than the HCV –ve (11.0 kPa ± 12.4 v 5.6 kPa ± 4.0;
p = 0.001). In the HCV +ve group, patients that drank alcohol (35%)
had a higher score than those that were abstinent (13.2 kPa ± 16.4 v
9.7 kPa ± 9.9; p = 0.02). There were 128 (33% of total cohort) HCV +ve
patients with FS ≥8.5 kPa, 34 (9%) with FS ≥25 kPa and 21 (5%) with
FS ≥35 kPa.
Conclusions: This community based study has identified a large
number of HCV positive patients that do not attend specialist
hepatology services yet qualify for DAA treatment. Within this

Background and Aims: The presence of fat droplets in the hepatocytes (micro- or macrovesicular hepatic steatosis) under condition of
chronic diffuse liver disease (CDLD) increases the attenuation of
ultrasound (US). A group of Ukrainian scientists proposed an original
algorithm for real-time US attenuation measurement (attenuation
coefficient measurement – ACM – patent UA №2014 111234)
Methods: From total of 3,274 patients who underwent to comprehensive abdominal US (2015–2016) in our clinic, 949 have been
diagnosed with fatty liver according to Hamaguchi criteria. All these
patient we provide Attenuation coefficient measurement (ACM) (dB/
cm) measurement on SoneusP7 device (Ultrasign, Ukraine), with a 1–
6 MHz convex transducer in the right and left lobes. For diagnostic
accuracy assessment (used CT as standard) and comparison with CAP
measured by Fibroscan (Echosens, France) we included 142 patients
for subanalysis. Evaluation of diagnostic accuracy of ACM performed
using ROC-analysis.
Results: Depending on the stage of steatosis according to B-mode
median, 25 and 75 quartiles for ACM were as follows: control group
1.57 (1,32–1,85); S1–1,86 (1,78–2,11); S2 – 2,26 (2,20–2,49) and
respectively for S3 – 2,7 (2,40–2,82) dB/cm.
ACM value increase parallel the hepatic steatosis progression ( p <
0.001), which was also accompanied with presence of very strong
correlation between these parameters (r = 0,814, p < 0.001).
In patient with NAFLD the association between maximum value of
ACM and duration of T2DM and triglycerides (model 1, multiple
correlation coefficient = 0.55; R2 = 0.26; p = 0,004) and ALT (model 2,
multiple correlation coefficient = 0.55; R2 = 0.25; p = 0,005) were
observed. After adjustment by the duration of T2DM the level of
triglycerides (r = 0.44, p = 0.012) and activity of ALT (r = 0.44, p =
0.012) significantly correlated with ACM.
The AUROC of ACM for steatosis diagnosis was 0,925 (95% CI 0.877–
0.973). The optimal cutoff point was >2.27 dB/cm, with sensitivity,
specificity, PPV and NPV respectively 91.5, 77.3, 84.6 and 83.8%.
ACM value also significantly correlated with CAP (r = 0,630, p < 0.001).
Conclusions: The ACM as novel real time ultrasound approach can be
used for noninvasive hepatic steatosis diagnosis, allows clinicians to
follow up disease progression and response to treatment.
SAT-487
How to combine blood test and elastography to stage liver fibrosis
in chronic hepatitis C?
P. Cales1, J. Boursier1, V. de Ledinghen2, I. Hubert1, F. Oberti1.
1
Hepatology, University Hospital, Angers; 2Liver-Gastroenterology,
Segalen University, Bordeaux, France
E-mail: paul.cales@univ-angers.fr
Background and Aims: In chronic hepatitis C, the EASL-ALEH
recommends performing transient elastography and a blood test to
diagnose significant fibrosis; test concordance confirms diagnosis.
Our aim was to validate this rule and evaluate whether combining the
blood markers of the blood test and transient elastography (constitutive tests) into a single combined test, as suggested by AASLD-IDSA
recommendations, improves accuracy, especially with a new classification metric.
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Methods: 1,019 patients were included in an exploratory set (HCV,
n = 679) or in a validation set (HIV-HCV or HBV, n = 340). Accuracy
was mainly evaluated by correct diagnosis rate for severe fibrosis
(Metavir F3 + F4, primary outcome) by classical test scores (0 to 1) or a
fibrosis classification (6 fibrosis class from F0/1 to F4)), reflecting
Metavir staging, according to a factual method. Accuracy was
compared as a function of test concordance.
Results: Score metric: there were no significant difference in
accuracy between the blood test (FibroMeter: 75.7%), elastography
(Fibroscan: 79.1%) and the combined test (FibroMeterVCTE: 79.4%)
(p = 0.066); the score accuracy of each test was significantly (p < 0.001)
decreased in discordant vs. concordant tests. Classification metric:
combined test accuracy (91.7%) was significantly ( p < 0.001)
increased vs. the blood test (84.1%) and elastography (88.2%);
accuracy of each constitutive test was significantly ( p < 0.001)
decreased in discordant vs. concordant tests but, importantly, not
with combined test: 89.0 vs. 92.7% ( p = 0.118). Multivariate analysis
for accuracy showed an interaction between concordance and fibrosis
level, thus, in the 1% of patients with full classification discordance
and severe fibrosis, non-invasive tests were unreliable (accuracy:
44.4%); this compares very favorably with the test discordance rate of
28% indicating liver biopsy. The advantage of combined test
classification was confirmed in other diagnostic targets (significant
fibrosis, cirrhosis) and in the validation set.

Conclusions: The EASL-ALEH recommendation on test concordance
is validated. A test combining blood markers and liver stiffness,
provided it is expressed in classification instead of score, improves
this rule and validates the AASLD-IDSA combination recommendation. This avoids 99% of liver biopsies and offers precise staging.
Finally, combination classification is the most useful diagnostic
method. Indeed, test combination offers performance, classification
adds precision and both solves most of the test discordances.
SAT-488
Comprehensive NAFLD diagnosis based on a noninvasive
metabolomic approach in a liquid biopsy
P. Puri1, I. Martinez-Arranz2, I. Mincholé2, M.O. Idowu3, R. Mayo2,
J.-F. Dufour4, M. Romero-Gómez5, R. Bruha6, J. Crespo7, J.M. Banales8,
C. García-Monzón9, A. Martín-Duce10, C. Alonso2, P. Ortiz2,
M. Noureddin11, S.C. Lu12, P. Bedossa13, A.J. Sanyal1, J.M. Mato14.
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Biomedicina de Sevilla, Universidad de Sevilla, CIBERehd, Seville, Spain;
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Republic; 7Gastroenterology and Hepatology Department. Infection,
Immunity and Digestive Pathology Group, IDIVAL, Instituto de
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Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is
the most common cause of chronic liver disease. Nonalcoholic
steatohepatitis (NASH) and fibrosis patients are targeted for therapeutic intervention. However, increasing evidences point to different
subtypes of NAFLD which progress at different rates and may respond
differently to treatment. There is thus an urgent need for point-ofcare diagnostics tools, identification of the different mechanisms
leading to NASH, as well as biomarkers of NASH subtypes for the
development of effective treatments and precise diagnosis. Aims: To
develop a model based on liquid biopsy metabolomics to: (1)
differentiate NAFLD from normal liver controls, (2) distinguish
between NAFL vs. NASH, (3) assessment fibrosis, and (4) capture
metabolic signatures of NAFLD subtypes.
Methods: Models were developed in an initial cohort (N = 652) and
validated in independent cohorts (N = 111) from Europe and USA or
by leave-one-out cross validation (LOOCV). Samples collected under
fasting conditions at the time of liver biopsy. Only samples without
discrepancies in histological diagnosis between pathologists of each
hospital and central reading were considered (NASH CRN criteria).
Metabolomics was performed as described (J Prot Res2012,11:2521).
Cluster analysis was used for NAFLD subtyping, and validated in 1,000
repetitions of a random partition of samples with equal proportional
representation of NAFL/NASH.
Results: NAFLD and NASH Diagnosis: BMI-dependent models
discriminated between controls vs. NAFLD, and NAFL vs. NASH
(Table). Fibrosis Assessment and Staging: Performed in 185 patients
(F0 = 71; F1 = 69; F2 = 11; F3 = 29; F4 = 5), 4 algorithms were calculated (Table).
NAFLD vs. Control (OWLiverCare)
Control (N)

NAFLD (N)

AUC

90
16

377
95

0.90
0.87

Test
Validation

NAFL vs. NASH (OWLiver)

Test
Validation

NAFL (N)

NASH (N)

AUC

246
43

131
52

0.95
0.91

Fibrosis
N
F0 vs. F1-F4
F0-1 vs. F2-4
F1 vs. F2-4
F1-2 vs. F3-4

71 (F0)
140 (F0-1)
69 (F1)
80 (F1-2)

114 (F1-4)
45 (F2-4)
45 (F2-4)
34 (F3-4)

AUC

AUC(LOOCV)

0.92
0.89
0.86
0.89

0.85
0.86
0.81
0.86

NAFLD Subtypes Discovery: Cluster analysis and validation process revealed 2 main subtypes classifying 50% and 40% of
the patients (≥70% reproducibility). Remaining patients showed
<10% reproducibility. Biomarkers significantly differentiating
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between NASH and NAFL per subtype were listed based on ≥70%
reproducibility.
Conclusions: Liquid biopsy metabolomics can be used as noninvasive
tool in NAFLD diagnosis, staging and management, and provide a
further step to predictive and personalised medicine.
SAT-489
Longitudinal changes in liver stiffness by magnetic resonance
elastography (MRE), liver fibrosis, and serum markers of fibrosis
in a multi-center clinical trial in nonalcoholic steatohepatitis
(NASH)
R. Loomba1, E. Lawitz2, R. Ghalib3, M. Elkhashab4, S. Caldwell5,
M. Abdelmalek6, K. Kowdley7, R. Xu8, G. Chen8, C.S. Djedjos8,
R.P. Myers8, G.M. Subramanian8, Z. Goodman9, M. Charlton10,
C. Sirlin1, M.S. Middleton1. 1University of California San Diego, La Jolla,
CA; 2Texas Liver Institute, University of Texas Health Science Center, San
Antonio, TX; 3Texas Clinical Research Institute, Arlington, TX, United
States; 4Toronto Liver Centre, Toronto, ON, Canada; 5University of
Virginia, Charlottesville, VA; 6Duke University Medical Center, Durham,
NC; 7Swedish Medical Center, Seattle, WA; 8Gilead Sciences, Inc., Foster
City, CA; 9Inova Fairfax Hospital, Falls Church, VA; 10Intermountain
Medical Center, Salt Lake City, UT, United States
E-mail: stephen.djedjos@gilead.com
Background and Aims: MRE is a noninvasive imaging technique to
estimate liver stiffness. Selonsertib (SEL, formerly GS-4997) is a
selective inhibitor of apoptosis signal-regulating kinase 1 (ASK1)
being studied for the treatment of NASH. The objectives of this study
were to examine correlations between MRE with histologic measures
of fibrosis, and to assess associations between changes in these
measures in a multi-center clinical trial of SEL in subjects with NASH.
Methods: Centrally-read 2D, 60 Hz MRE was performed at baseline
(BL), W12, and W24 in a Phase 2 multi-center clinical trial of 72
subjects with NASH (NAS ≥5 and F2-3 fibrosis) treated with SEL 6 mg
or 18 mg orally QD alone or in combination with simtuzumab (SIM,
125 mg SQ weekly) or SIM alone for 24 weeks. For the purposes of
this analysis, study groups were combined. Liver biopsies, including
morphometric assessment of hepatic collagen content and fibrosis
staging according to the NASH Clinical Research Network (CRN)
system, liver stiffness by FibroScan, and serum markers of fibrosis
were assessed at BL and W24. Fibrosis response was defined as a ≥1stage reduction in fibrosis and NAS response was defined as a ≥2point reduction in NAS from BL to W24. Statistical comparisons were
made using Kruskal-Wallis tests and Spearman correlations (rs).
Table 1: Associations between relative changes in liver stiffness by
MRE and other markers from BL to W24
Median % Change in
Biomarker at W24 (n)
Biomarker

MRE ≥ 15%
reduction

MRE < 15%
reduction

p-value

Correlation with %
Change in MRE at
W24, rs (p-value)

LOXL2
ELF
PIIINP
TIMP1
Hyaluronic Acid
TGFBI
Lumican
hsCRP
HbA1C
CK18 M65
CK18 M30

−24.09 (12) −1.72 (41)
−4.4 (12)
0.48 (41)
−21.06 (12)
11.02 (41)
−9.57 (12)
3.98 (41)
−9.43 (12)
7.43 (41)
−7.5 (12)
6.02 (41)
−8.47 (12)
0.73 (41)
−32.81 (12)
0.48 (41)
−3.71 (12)
2.52 (40)
−44.07 (10) −20.97 (40)
−20.12 (12) −3.06 (40)

0.0027
0.0061
0.0034
0.0070
0.0373
0.0108
0.0435
0.0446
0.0433
0.06
0.29

0.31(0.02)
0.38 (0.005)
0.29 (0.03)
0.31 (0.03)
0.36 (0.008)
0.23 (0.10)
0.22 (0.10)
0.15 (0.30)
0.28 (0.04)
0.10 (0.48)
0.05 (0.70)

CK, cytokeratin; ELF, Enhanced Liver Fibrosis; HbA1c, hemoglobin A1c; hsCRP,
high sensitivity CRP; LOXL2, lysyl oxidase-like-2; PIIINP, N-terminal propeptide
of procollagen 3; TFGBI; TFG-β induced protein; TIMP1, tissue

Results: Liver stiffness by MRE was correlated with fibrosis stage
(BL: rs = 0.29, W24: rs = 0.55), hepatic collagen content (BL: rs = 0.15

[ p = 0.25], W24: rs = 0.55), liver stiffness by FibroScan (BL: rs = 0.46,
W24: rs = 0.62), and ELF test (BL: rs = 0.26, W24: rs = 0.44) (all p < 0.05
unless noted). At W24, the median percent change in liver stiffness by
MRE was greater in subjects with improvement in fibrosis stage
(−2.2% vs. 3.3%, p = 0.20) or NAS response (−8.6% vs. 2.1%, p = 0.08),
but these differences were not statistically significant. Relative
reductions of liver stiffness by MRE ≥ 15% at W24 were significantly
associated with reductions in serum markers of fibrosis, high
sensitivity C-reactive protein (hsCRP), and HbA1c (Figure).
Conclusions: Liver stiffness by MRE is significantly correlated
with fibrosis measured histologically and by noninvasive means.
Reductions in liver stiffness by MRE in subjects treated with SEL
are associated with improvements in noninvasive markers of fibrosis
and inflammation.
SAT-490
Serum Pro-C3 combined with clinical parameters is superior to
established serological fibrosis tests at identifying patients with
advanced fibrosis among patients with non-alcoholic fatty liver
disease
S.J. Daniels1,2, M.J. Nielsen1, A. Krag2, M. Eslam3, M.A. Karsdal1,
D.J. Leeming1, J. George3. 1Nordic Bioscience, Herlev; 2Department of
Medical Gastroenterology, University of Southern Denmark, Odense,
Denmark; 3Storr Liver Centre, Westmead Institute for Medical Research,
Westmead, Australia
E-mail: sjd@nordicbio.com
Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
prevalent liver disease, however only a small proportion have a
fibrogenic phenotype and are at risk of developing cirrhosis and liver
related adverse outcomes. Hence, there is a need for non-invasive
tests that can be used for the early detection of significant fibrosis and
enable timely interventions among high risk individuals. We
compared the diagnostic power of a novel biomarker score to
several blood based fibrosis tests; APRI, FIB-4 and NAFLD fibrosis
score.
Methods: We included 150 patients with extensive clinical phenotyping including liver biopsy. Serum concentrations of Pro-C3 were
measured by the use of a competitive ELISA. An expert pathologist
carried out liver histology; the biopsies were scored according to
Kleiner et al., 90 patients had a fibrosis score of F = 0–1, 52 had F = 2–3
and 8 patients were found to be cirrhotic (F = 4). 37% of patients were
diagnosed with NASH. Advanced fibrosis was defined as fibrosis F ≥3.
APRI, FIB-4 and the NAFLD fibrosis score was calculated using
published algorithms. Clinical and laboratory variables were subjected to multivariate modelling to predict the presence of advanced
fibrosis. An algorithm was developed from the platelet count,
presence of diabetes, log Pro-C3 level, and waist/hip ratio. The
Youden Index was used to calculate the cut-off points of the
developed algorithm to rule-in or rule-out advanced fibrosis.
Results: The ability of non-invasive tests to identify patients with
advanced fibrosis (F ≥3) was assessed by determining the AUROC for
the various non-invasive fibrosis tests. APRI gave an AUROC of 0.73
(NPV = 86%, PPV = 55%), the AUROC for FIB-4 was 0.80 (NPV = 46%,
PPV = 91%) and for the NAFLD fibrosis score the AUROC was 0.82 (NPV
= 46%, PPV = 93%). The Pro-C3 FIB score was found to be significantly
superior to all other tests with an AUROC = 0.91 (P = 0.03) (NPV = 97%,
PPV = 56%). Using cut off values previously published, the NAFLD
Fibrosis score and the FIB-4 score correctly classified 54% and 55%
respectfully. Whereas APRI correctly classified 48%. The Pro-C3 FIB
score, however, was able to correctly classified 82% of patients using a
cut off value of >1.6738.
Conclusions: The Pro-C3 FIB Score was shown to be significantly
better at identifying patients with advanced fibrosis (F ≥3) from a
cohort of NASH/NAFLD patients when compared to other previously
validated non-invasive fibrosis tests. By applying this model, a liver
biopsy would have been avoided in 82% of patients.
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Serum vascular cell adhesion molecule-1 predicts significant liver
fibrosis in obese patients with non-alcoholic fatty liver disease
S. Lefere1, F. Van de Velde2, L. Devisscher1, M. Bekaert2, S. Raevens1,
X. Verhelst1, Y. Van Nieuwenhove3, M. Praet4, A. Hoorens4,
C. Van Steenkiste1, H. Van Vlierberghe5, B. Lapauw2, A. Geerts1.
1
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Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is
the most common chronic liver disease worldwide and is strongly
associated with obesity, dyslipidemia and insulin resistance. NAFLD
often presents as simple steatosis (NAFL) but can progress to nonalcoholic steatohepatitis (NASH) and fibrosis. Current non-invasive
biomarkers are not tailored to identify significant (≥F2) fibrosis,
although recent guidelines recommend a stringent follow-up of this
patient population. We and others have reported on the role of
pathological angiogenesis in the pathogenesis of NAFLD, highlighting
pro-angiogenic factors as potential diagnostic markers.
We aimed to investigate the applicability of angiogenic factors as
non-invasive diagnostic tools for NASH-associated fibrosis in obese
patients.
Methods: Serum protein levels and visceral adipose tissue gene
expression of endothelial dysfunction and angiogenic markers were
analyzed by multiplex bead-based assay and quantitative RT-PCR,
respectively, in sixty-one morbidly obese male patients undergoing
bariatric surgery and in thirty-five control patients.
Results: We identified serum vascular cell adhesion molecule-1
(VCAM-1) as an independent predictor for ≥F2 fibrosis (median 14.0
vs. 8.7 ng/mL in patients with and without significant fibrosis; P <
0.0001) with an area under the receiver operating characteristics
curve (AUROC) of 0.80. The cut-off point of 13.2 ng/mL showed a
sensitivity of 80% and specificity of 83%. The AUROC increased to 0.86
when VCAM-1 and the presence of type 2 diabetes were combined.
These AUROCs were higher than those for the simple fibrosis risk
scores FIB-4 and BAAT. In line with these results, VCAM-1 visceral
adipose tissue gene expression was also elevated in patients with
fibrosis (P = 0.030).
Conclusions: Serum VCAM-1 levels were able to accurately predict
significant (≥F2) fibrosis in obese men with NAFLD.
SAT-492
The assessment of liver fibrosis stage by two-dimensional shear
wave ultrasound and transient elastography in patients with
chronic liver disease
S.G. Kim1, B. Lee2, J.J. Yoo1, Y.S. Kim1, S.W. Jeong3, J. Youn, Jang3,
S.H. Lee4, Y.D. Kim5, G.J. Cheon5, H.S. Kim4, B.S. Kim1. 1Soonchunhyang
University Bucheon Hospital, School of Medicine; 2Biostatistical
Consulting Unit, Soonchunhyang University Bucheon Hospital, Bucheon;
3
Soonchunhyang University Bucheon Hospital, School of Medicine,
Seoul; 4Soonchunhyang University Bucheon Hospital, School of
Medicine, Cheonan; 5Gangneung Asan Hospital, Gangneung,
Korea, South
E-mail: mcnulty@schmc.ac.kr
Background and Aims: Several real-time two-dimensional shear
wave elastography (2D-SWE) have been developed to assess liver
fibrosis with readily use of combining elastography and traditional
ultrasound imaging. However, compared with transient elastography
(fibroscan), the diagnostic accuracy and clinical usefulness of these
methods were not fully validated. In this study, newly developed 2DSWE (LOGIQ E9, GE healthcare, UK) was evaluated for predicting liver
fibrosis stage and compared with fibroscan.
Methods: Out of 2,144 patients who received 2D-SWE during May
2015 to Nov 2016, one hundred-forty (6.5%) who failed to get
available value of 2D-SWE due to obesity or poor echo window and
S672

207 (9.7%) with high value of AST or ALT were excluded in the
analysis. Liver biopsy was performed in 244 patients. 2D-SWE
measurement was considered valid when homogenous color
pattern in a region of interest of at least 10 mm was shown at 10
different sites. Diagnostic performance was calculated using area
under the receiver operating characteristics curve (AUROC).
Results: Patients were male predominant (53.7%), their mean age
was 49.1 ± 13.9 years old and most common etiology of liver disease
was hepatitis B (34.4%) followed by autoimmune hepatitis (17.6%).
Liver fibrosis stage consisted of F0 (14.8%), F1 (20.1%), F2 (23.8%), F3
(15.6%) and F4 (25.8%). Overall, 2D-SWE was well correlated with
transient elastography (r = 0.855, P < 0.001). 2D-SWE median values
(kPa) increased with increasing stage of liver fibrosis [ F0 (5.0 ± 1.0),
F1 (5.7 ± 1.2), F2 (6.8 ± 2.0), F3 (8.7 ± 2.1), F4 (12.5 ± 2.9)] ( p for trend
<0.001). For the diagnosis of liver cirrhosis, AUROCs and optimal
cutoff of 2D-SWE were 0.931 (95% confidence interval [CI], 0.905–
0.958) and 9.9 kPa which was not significantly different from
fibroscan [0.918 (95% CI 0.878–0.957)] ( p = 0.186). The sensitivity,
specificity, positive predictive value and negative predictive value of
2D-SWE for predicting cirrhosis were 90.2%, 86.5%, 70.7% and 94.8%
respectively. For diagnosing significant liver fibrosis (≥F2), AUROCs
and optimal cutoff of 2D-SWE were 0.889 (95% CI, 0.849–0.929) and
6.68 kPa.

Conclusions: With good comparability to fibroscan and availability of
a conventional ultrasound examination, Two-dimensional SWE is an
useful tool for stratifying liver fibrosis stage and diagnosing liver
cirrhosis.
SAT-493
Circulating serum exosomal microRNA-203 as a non-invasive
biomarker for predicting prognosis in hepatocellular carcinoma
S.Y. Jang1, G. Kim2, K. Hur2, S.Y. Park1, W.Y. Tak1, Y.O. Kweon1, Y.R. Lee1,
J.S. Yoon1, S.H. Kwon1, H.S. Kim1, J.S. Lee1, J.G. Park3. 1Internal Medicine,
Kyungpook National University Hospital; 2Biochemistry and Cell Biology,
Kyungpook National University School of Medicine; 3Internal Medicine,
Yeungnam University Medical Center, Daegu, Korea, South
E-mail: magnolia1103@naver.com
Background and Aims: Recently, cancer cell-derived extracellular
vesicles have been known to contain various intracellular biomolecules including microRNAs (miRNAs). The aim of this study was to
evaluate prognostic value of serum exosomal miRNAs serving as a
non-invasive biomarker in hepatocellular carcinoma (HCC).
Methods: We isolated exosomes from serum samples of 102 HCC
patients by ultracentrifugation and exosomes were confirmed by
expression of exosome markers (CD9, CD63, ALIX, and TSG101) based
on immunoblotting. We analyzed the expression of 6 miRNAs
(miRNA-24, -130a, -182, -203, -373, and -423) and investigated
expression of the 6 miRNAs in HCC tissues and paired liver tissues.
MiRNAs expression was determined by quantitative real-time PCR
and normalized by cel-miR-39 and RNU6B expression for serum
and tissue samples, respectively. The chi-square or Fischer exact
test was used to analyze the relationship between miRNA expression
level and clinicopathological characteristics. Overall and disease
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progression-free survival were plotted as Kaplan-Meier curves and
the log-rank test was used for evaluating differences in survivals,
respectively.
Results: We observed that the level of miRNAs (miRNA-24, -130a,
-182, -203, and -373) from serum exosome were elevated in HCC
patients comparing to that of normal healthy controls. In further
comparison between early stage and advanced stage of HCC patients,
serum exosomal miRNA-203 (P < 0.05) and miRNA-373 (P < 0.05)
were significantly up-regulated in advanced HCC patients. Among
age, sex, Child-Pugh class, TNM stage, α-fetoprotein, serum-exosomal
miR-203, and serum-exosomal miR-373, TNM stage (IV) (hazard
ratio [HR] = 19.147, 95% confidence interval [CI] = 4.054–90.430,
p = 0.0002) and high serum-exosomal miR-203 (HR = 3.788, 95% CI
= 1.223–11.734, p = 0.0210) were prognostic factors for overall survival
and TNM stage (III) (HR = 3.913, 95% CI = 1.135–13.489, p = 0.0307),
TNM stage(IV) (HR = 15.832, 95% CI = 5.016–49.970, p < 0.0001) and
high serum-exosomal miR-203 (HR = 2.503, 95% CI = 1.075–5.826, p =
0.0333) were prognostic factors for disease progression-free survival
in multivariate analysis.

Conclusions: We provided the evidence of prognostic value of serum
exosomal miR-203 as a potential non-invasive biomarker in HCC
patients.
SAT-495
Community Approach Targeting Cirrhosis and Hepatocellular
carcinoma (CATCH): community prevalence of advanced fibrosis
in viral hepatitis
S. Bloom1,2,3, W. Kemp3,4, A. Dev4,5, P. Gow6,7, A. Nicoll1,4,7,
S. Roberts3,4, S. Bell7,8, I. Kronborg7,9, V. Knight5, S. Sood10, D. Lewis1,2,
J. Lubel1,2 and Melbourne Liver Group. 1Gastroenterology and
Hepatology, Eastern Health; 2Eastern Health Clinical School, Monash
University; 3Gastroenterology, Alfred Health; 4Monash University;
5
Gastroenterology, Monash Health; 6Gastroenterology and Hepatology,
Austin Health; 7University of Melbourne; 8Gastroenterology, St Vincent’s
Hospital; 9Gastroenterology, Western Health; 10Gastroenterology and
Hepatology, Royal Melbourne Hospital, Melbourne, Australia
E-mail: stevbloom@hotmail.com
Background and Aims: The majority of chronic hepatitis C (CHC) and
chronic hepatitis B (CHB) is managed within primary care and the
prevalence of advanced fibrosis in this group is unknown. This
study aims to estimate the prevalence of significant fibrosis and
cirrhosis as assessed by LSM in an at-risk population and explore the
role of this investigation in facilitating the detection of hepatocellular
carcinoma (HCC).

Methods: Participants were recruited from 21 primary care practices
across Melbourne, Australia. Inclusion criteria included age >18 yrs,
CHB or CHC duration >6 months, no prior or recent (<18 mths)
specialist input and no history of HCC. Clinical assessment, LSM
(Fibroscan® 402) and blood analysis were performed in the primary
care setting. Scans were considered reliable if the success rate was
>60% and IQR/median stiffness <0.3. LSMs of 8.0 kPa and 12.5 kPa
were taken as cut-offs to represent significant fibrosis (>F2) and
cirrhosis (F4) respectively. Referral bias was assessed using a
consecutively recruited hospital control group (h) undergoing
identical assessment to the community group (c).
Results: Over 24months, 1,523 were invited to participate of which
1,043 participants were assessed (753 cCHC/290 cCHB). LSM failure
occurred in two (0.2%) subjects and phlebotomy failure in seven
(0.7%). The M probe was used in 95.4% and the XL probe in 4.6%.
The mean LSM was 9.9 kPa in cCHC and 5.0 kPa in cCHB with no
difference in mean LSM between the cohorts (CHC p = 0.92/CHB p =
0.17). An LSM ≥ 8kPa was observed in 31.2% (cCHC 40.6%/cCHB 7.2% p
< 0.01) and a LSM ≥12.5 kPa in 11.6% (cCHC 15.9%/cCHB 0.6% p < 0.01).
Three additional cCHB patients were diagnosed as cirrhotic on
clinical grounds (all LSM > 11.0), with a final prevalence of 2.8%. (vs.
5.0% hCHB p = 0.04). The prevalence of LSM ≥ 12.5 kPa was no
different between cCHC and hCHC (15.9% vs. 21.2% p = 0.06).
On multivariate analysis; advanced age (OR1.048 p < 0.01), waist
circumference (OR1.052 p < 0.01) and at risk alcohol use (>140 g/
week, OR1.937 p < 0.01) were associated with an LSM ≥ 12.5 kPa in
cCHC. In cCHB only viral load (OR4.597 p = 0.03) was predictive of
cirrhosis on multivariate analysis. Four HCC (all BCLC A) were
detected with an incidence rate of 3.9% in our cirrhotic patients.
Conclusions: Based on LSM, the prevalence of advanced liver fibrosis
in community CHC is comparable to a hospital cohort. This data
highlights the utility of LSM to identify those at risk in the community
for liver related events and the need for community-based surveillance programs for HCC.
SAT-496
Transient Elastography has limited efficacy for fibrosis
assessment in End Stage Renal Disease patients on maintenance
haemodialysis with suspected liver disease
S. Taneja1, A. Borkakoty1, S. Rathi1, A. Duseja1, R.K. Dhiman1,
Y. Chawla1. 1Hepatology, PGIMER, Chandigarh, India
E-mail: drsuniltaneja@hotmail.com
Background and Aims: Patients with End Stage Renal Disease (ESRD)
are at high risk of acquiring chronic viral hepatitis B and C and
subsequent liver disease. While non-invasive assessment of liver
fibrosis by Transient Elastography has emerged as a reliable tool, its
validity in patients with volume overload states like renal failure and
heart failure is ambiguous.
Aims
To study the correlation of liver stiffness measurement (LSM) with
liver fibrosis on histology, and change in LSM and body impedance
parameters before and after hemodialysis (HD) in ESRD patients with
suspected liver disease.
Methods: We prospectively enrolled 68 patients of ESRD on
maintenance hemodialysis (MHD) with suspected liver disease and
compared LSM before and after HD. The change in LSM (DLSM) values
were then correlated with the change in body weight and total body
water, duration and frequency of HD. 18 patients underwent a liver
biopsy, and correlation of LSM with histopathological grade of fibrosis
was assessed.
Results: The mean age of the study population was 40 ± 14 yrs.
Hepatitis C was the most common cause of liver disease followed by
hepatitis B. There was a significant reduction of LSM values after HD
(18.5 ± 14.9 vs. 11.2 ± 10.1 kPa, P < 0.001), with a mean LSM reduction
of 7.2 ± 8.2 kPa. The decline in LSM after HD strongly correlated with
the LSM at baseline (r = 0.77, P = <0.001). The population was divided
in four quartiles based on LSM, which revealed lowest decline in
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LSM in the first quartile and highest in the last (Q1 1.2 ± 1.3, Q2 3.7 ±
1.5, Q3 6.9 ± 3.5, Q4 17 ± 10.5 kPa) after HD with significant difference
between the quartiles. There was no significant correlation between
DLSM and change in body weight, total body water, duration and
frequency of HD. However, DLSM was higher in patients when total
fluid removed was >2.5L with a trend towards significance (8.6 vs. 5.1,
P = 0. 09)
Among 18 patients who underwent biopsy, LSM values after HD
performed better at detecting significant fibrosis than before HD,
with AUROC 0.64 (0.38–0.90) vs. 0.71 (0.46–0.97). A LSM value after
HD of 12.2 was 71% sensitive and 74% specific for detection of
significant fibrosis (≥F2), while values <9 kPa ruled out significant
fibrosis.
Conclusions: The use of Transient elastography to assess liver fibrosis
in patients of ESRD on MHD has limited efficacy. LSM values are
falsely high in these patients and seems to be influenced by fluid
overload status. A cutoff of LSM <9 kPa after hemodialysis may be
used to rule out significant fibrosis.
SAT-497
Point shear wave elastography method for assessing liver stiffness
in different etiologies of liver diseases – a prospective study
T. Saadi1, J. Khoury1, W. Toukan1, H. Sholy1, R. Krimasky1,
V. Ben-Hakoon1, E. Veitzman1, Y. Baruch1, D. Gaitini2. 1Liver Unit;
2
Radiology, Rambam: Human Health Care Campus, Haifa, Israel
E-mail: t_saadi@rambam.health.gov.il
Background and Aims: To estimate the validity of the PSWE method
by evaluating its reproducibility in different etiologies of liver
diseases prospectively.
Methods: This is a single-center, cross-sectional, prospective study.
Consecutive patients with chronic liver diseases caused by different
etiologies scheduled for liver biopsy (LB) (Group 1) and healthy
volunteers (Group 2) were studied. In each subject 10 consecutive
PSWE measurements were performed using the iU22 ultrasound
system (Philips Medical Systems, Bothell, WA, United States). Patients
in Group 1 underwent PSWE and ultrasound-assisted LB.
The performance of PSWE was compared to LB as a reference
standard.
Results: 223 consecutive patients in Group 1 were studied. 54
patients had viral hepatitis, 24 had NASH and 145 had other
diagnosis. The median values of PSWE were(KPa) 5.04, 5.63, 6.73
and 11.73 for fibrosis stages F0-1, F2, F3 and F4, respectively ( p < 0.05).
The median PSWE for group 2 was 3.19 PKA.
In the univariate analysis, the PSWE showed a high correlation with
the fibrosis stage.
The following cut-offs values were found (KPa): 5, 6 and 7.5 for F ≥2, F
≥3 and F = 4, respectively.
The patients were classified according to the etiology of liver disease
(Viral Vs Non-viral, NASH Vs Non-NASH). The differences of PSWE
between these groups were statistically insignificant.
Conclusions: PSWE is a reproducible method for assessing liver
stiffness in different etiologies.
SAT-498
The novel point shear-wave elastography method ElastPQ® is
accurate for non-invasive evaluation of liver fibrosis and portal
hypertension
T. Bucsics1, B. Grasl1, P. Schwabl1, M. Mandorfer1, J. Dmitrieva2,
M. Peck-Radosavljevic1, M. Trauner1, W. Sieghart1, A. Ferlitsch1,
T. Reiberger1. 1Department of Internal Medicine III, Division of
Gastroenterology and Hepatology, Medical university of Vienna, Vienna,
Austria; 2Ultrasound, Philips Healthcare, Bothell, United States
E-mail: theresa.bucsics@meduniwien.ac.at
Background and Aims: Liver biopsy and measurement of hepatic
venous pressure gradient (HVPG) are the current gold standards for
the assessment of liver fibrosis and portal hypertension. Liver
stiffness measured by non-invasive methods such as transient
S674

elastography (TE, Fibroscan®) correlates with liver fibrosis and
portal pressure. We aimed to evaluate the diagnostic performance
of a novel point-shear wave elastography method (ElastPQ®, Philips)
and measured liver and the spleen stiffness to screen for significant
fibrosis, cirrhosis, and portal hypertension.
Methods: 217 patients with viral hepatitis (age: 49 ± 11 years, M:149/
F:68, BMI: 25.2 ± 4.9) were evaluated by ElastPQ and transient
elastography. In addition, both liver (L-ElastPQ) and spleen (SElastPQ) stiffness were measured by ElastPQ in n = 107 patients (age:
55 ± 10 years, M:90/F:35, BMI: 26.7 ± 5.6) undergoing HVPG measurement to analyze the non-invasive diagnostic performance to rulein or rule-out clinically significant portal hypertension (CSPH: HVPG
≥10 mmHg).
Results: L-ElastPQ significantly correlated with TE (R = 0.7025; p <
0.001). L-ElastPQ values of patients were for F0/F1 (n = 97) 6.15 ±
2.39 kPa, F2 (n = 48) 8.59 ± 3.53 kPa, F3 (n = 22) 10.66 ± 4.68 kPa, and
for F4 (n = 50) 21.16 ± 11.64 kPa, respectively. The area under the
receiver operating characteristics curve (AUROC) for detecting
significant fibrosis (≥F2) was 0.848 (85% sensitivity at a cut-off of LElastQP >6.1 kPa), while the AUROC for detecting cirrhosis (F4) was
0.933 (88.6% specificity at a cut-off of >12.1 kPa).
Both L-ElastPQ (R = 0.482, p < 0.001) and S-ElastPQ (R = 0.489, p <
0.001) significantly correlated with HVPG. A diagnostic algorithm
using S-ElastPQ <20 kPa and platelet count (PLT) ≥150 G/L ruled-out
CSPH with 92.9% accuracy (n = 26/28), while most patients with
both S-ElastPQ ≥20 kPa and PLT <150 G/L had CSPH (87.2% accuracy;
N = 34/39).

Conclusions: ElastPQ® point-shear wave elastography is a rapid and
sensitive method for non-invasive diagnosis of significant liver
fibrosis (L-ElastPQ >6.1 kPa) and cirrhosis (L-ElastPQ >12.1 kPa).
Since spleen stiffness correlates with the severity of portal hypertension, a diagnostic algorithm using a Spleen-ElastPQ cut-off of
20 kPa together with a platelet cut-off of 150 G/L is accurate for noninvasively ruling-in or ruling-out CSPH.
SAT-499
Impact of hepatic steatosis and controlled attenuation parameter
(CAP) on accuracy of fibrosis staging using transient elastography
T. Karlas1, D. Petroff2, M. Sasso3, J.-G. Fan4, Y.-Q. Mi5, V. de Lédinghen6,
M. Kumar7, M. Lupsor-Platon8, K.-H. Han9, A.C. Cardoso10,
G. Ferraioli11, W.-K. Chan12, V.W.-S. Wong13, R.P. Myers14,
K. Chayama15, M. Friedrich-Rust16, M. Beaugrand17, F. Shen4,
J.-B. Hiriart6, S.K. Sarin7, R. Badea8, K.S. Jung9, P. Marcellin10, C. Filice11,
S. Mahadeva12, G.L.-H. Wong13, P. Crotty14, K. Masaki15, J. Bojunga16,
P. Bedossa18, V. Keim1, J. Wiegand1. 1Division of Gastroenterology and
Rheumatology, University Hospital Leipzig; 2Clinical Trial Centre,
University of Leipzig, Leipzig, Germany; 3R & D Department, Echosens,
Paris, France; 4Center for Fatty Liver, Department of Gastroenterology,
XinHua Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai; 5Research Institute of Liver Diseases, Tianjin Second People’s
Hospital, Tianjin, China; 6Centre d’Investigation de la Fibrose hépatique,
Hôpital Haut-Lévêque, Centre Hospitalo-Universitaire de Bordeaux,
Pessac, France; 7Department of Hepatology, Institute of Liver and Biliary
Sciences, New Delhi, India; 8Department of Medical Imaging, Iuliu
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Hatieganu University of Medicine and Pharmacy, Regional Institute of
Gastroenterology and Hepatology “Prof. Dr. Octavian Fodor”, ClujNapoca, Romania; 9Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Korea, South; 10Department of Hepatology
and INSERM U773-CRB3, Hôpital Beaujon, APHP, University of Paris 7,
Clichy, France; 11Department of Infectious Diseases, Fondazione IRCCS
Policlinico San Matteo, Medical School University of Pavia, Pavia, Italy;
12
Gastroenterology and Hepatology Unit, Gastrointestinal Endoscopy
Unit, Department of Medicine, Faculty of Medicine, University of Malaya,
Kuala Lumpur, Malaysia; 13Department of Medicine and Therapeutics,
The Chinese University of Hong Kong, Shatin, Hong Kong, China; 14Liver
Unit, Division of Gastroenterology and Hepatology, Department of
Medicine, University of Calgary, Calgary, Alberta, Canada;
15
Departments of Gastroenterology and Metabolism, Hiroshima
University Hospital, Hiroshima, Japan; 16Department of Internal
Medicine, J.W. Goethe-University Hospital, Frankfurt, Germany;
17
Department of Hepatology, Hôpital Jean Verdier, Bondy;
18
Department of Pathology, Physiology and Imaging, University Paris
Diderot, Paris, France
E-mail: thomas.karlas@medizin.uni-leipzig.de

Results: 2,194 patients fulfilled the inclusion criteria (37% women, 44
± 13 years old, BMI 25 ± 4 kg/m2, 43% hepatitis B, 40% hepatitis C, 17%
NAFLD/NASH). Fibrosis staging was F0 = 11%, F1 = 37%, F2 = 29%, F3 =
11%, F4 = 12% and steatosis grading was S0 = 52%, S1 = 28%, S2 = 15%,
S3 = 5%.
In NAFLD/NASH patients without advanced fibrosis (S1 was associated with slightly elevated LSM values compared to cases with
lower degrees of steatosis: 13% (95% CI 2–24%, p = 0.033) (Figure a).
Effects were even smaller and not significant for HBV and HCV. A
heterogeneous picture is observed for advanced fibrosis, where
steatosis >S1 is associated with elevated LSM only in HCV.
However, the probability of correct fibrosis classification by LSM did
not fall with increasing CAP values in all aetiologies, including
NAFLD/NASH (Figure b).
Conclusions: Advanced steatosis can impair the accuracy of LSM
measurements. However, high CAP values may not be associated with
poorer diagnostic performance of LSM in staging fibrosis. This
depends on the prevalence in the particular cohort and the natural
progression of the underlying disease.
Registration: Prospero CRD42016046271

Background and Aims: Non-invasive characterization of chronic
liver disease is of utmost importance. Fibrosis is an important
prognostic factor often accompanied by steatosis, particularly in
NAFLD patients. Transient elastography (TE) has become the method
of choice, however, recent research suggests that steatosis may
influence diagnostic TE performance. Controlled attenuation parameter (CAP) added to TE allows simultaneous assessment of steatosis
and fibrosis and could be related to TE accuracy.
Methods: This is a secondary analysis of data originally collected for
an individual patient data meta-analysis on CAP. Data on aetiology, liver
histology, TE and CAP were available from 2,735 patients (BMI ≤35 kg/
m2, TE-biopsy-interval ≤30 days) using the Fibroscan® M-probe.
The main exclusion criteria for the current analysis were unknown
aetiology, unreliable TE measurement and data already used for the
same research question.
Comparisons of liver stiffness measurements (LSM) employed a t-test
after logarithmic transformation. Aetiology specific optimal LSM cutoffs were found with the Youden index in a Receiver Operation
Characteristic analysis. The probability of correct fibrosis classification as it depends on CAP-values was estimated with logistic
regression and a smoothing spline.

SAT-500
The effect of liver steatosis on non-invasive measurement of liver
iron concentration by spin-density projection assisted R2-MRI
(FerriScan®)
T.G. St Pierre1, G. Jeffrey1, J. Olynyk2, P. Pootrakul3. 1The University of
Western Australia, Crawley; 2Fiona Stanley Hospital, Murdoch, Australia;
3
Mahidol University, Bangkok, Thailand
E-mail: Tim.StPierre@uwa.edu.au
Background and Aims: Liver iron concentration (LIC) is routinely
measured by magnetic resonance imaging (MRI) techniques such as
spin density projection assisted R2-MRI (FerriScan®) or T2*/R2*
techniques. A pitfall of T2*/R2* techniques is that the result is
confounded by the presence of liver steatosis owing to the chemical
shift between water and fat resonance peaks. In principle, R2
techniques are immune to this confounding factor. The aim of this
study was to determine the degree to which the presence of steatosis
shifts the calibration of SDPA R2-MRI for measurement of LIC.
Methods: Liver histology sections were prepared from biopsies of 89
patients who had undergone measurement of liver iron concentration (LIC) by both chemical assay of biopsy tissue and by SDPA R2MRI. Patients were biopsied as part of routine clinical management
for non-transfusion dependent thalassaemia (N = 40), hereditary
haemochromatosis (N = 21), and hepatitis C (N = 28). The grade of
liver steatosis (0–3) was assessed by a single pathologist using the
NASH CRN grading system. Bland Altman statistical analysis was used
to determine the degree of bias between LIC measured by SDPA R2MRI and chemical assay of biopsy tissue for patients with and without
liver steatosis. The differences between the biases and between each
bias and zero were assessed using Student’s t-test.
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Results: 62 patients were found to have no steatosis (grade 0) while
27 were found to have steatosis (12 with grade 1, 6 with grade 2, and 9
with grade 3). LIC values ranged from 0.3 to 42.7 mg Fe/g dw for
patients without steatosis and from 0.3 to 24.5 mg Fe/g dw for patients
with steatosis. The mean differences (biases) between LIC measured
by SDPA R2-MRI and chemical assay of biopsy were not significantly
different from zero (−3 ± SE 4% for the patients without steatosis and 8
± SE 8% for the patients with steatosis) and were not significantly
different from each other ( p = 0.22). Data are shown in Figure 1.
Conclusions: Unlike T2*/R2* methods, SDPA R2-MRI measurement of
LIC is not confounded by the presence of liver steatosis. SDPA R2-MRI
may be particularly suited to assessing transfusional iron overload in
cancer survivors where liver steatosis owing to chemotherapy is
commonly encountered in conjunction with liver siderosis.
SAT-501
Clinical and prognostic associations of liver volume determined
using computed tomography in patients with cirrhosis
T.Y. Lim1, S. Brown1, S.-L. Kelly1, P. Peddu1, P. Kane1, J. Karani2,
N. Heaton1, W. Bernal1. 1Institute of Liver Studies; 2Institute of Live
Studies, King’s College Hospital, London, United Kingdom
E-mail: llty24@gmail.com
Background and Aims: Liver volume can be easily determined
utilising computed tomography (CT) analysis and may parallel the
degree of compromise of liver function. Its relation to the nature and
severity of cirrhotic chronic liver disease (CLD) is poorly defined, as
are its prognostic implications. In a cohort of patients with CLD we
assessed the clinical associations and prognostic utility of liver
volume determined in this way.
Methods: 250 patients with CLD undergoing liver transplantation
(LT) assessment over 4 year period in a single centre were studied.
Liver Volume on CT was determined from 5 mm axial sections using
Volume Viewer (GE Healthcare) and standard methodology.
Predicted liver volume (PLV) was determined using the method of
Kokudo et al. (J Hep 64(4)848–54, 2015). Association of volume and
proportion of PLV with etiology and presentation, laboratory findings
and non-transplanted survival was assessed. Statistical analysis
utilised non-parametric testing and Kaplan-Meier (KM) and Cox
regression survival analysis; data is presented as median (interquartile range) or n (%).
Results: Median age was 56 years (47–62) and 72 (29%) were female.
At time of CT, MELD was 13 (9–18). Etiology of cirrhosis was alcohol
(ALD) in 35%, viral in 29%, immune (AI) in 13%, NASH in 10% and other
causes in 13%. 71 (28%) had hepatocellular carcinoma (HCC). Median
follow-up was 503 (302–678) days during which time 102 (41%)
underwent LT and 45 (18%) died.
Median liver volume was 1353 cm3 (1097–1767), 77% (63–10) of PLV
(PLV%). Both measures did not vary signficantly by etiology. Volume
was larger in patients with HCC by median 94 cm3. Liver volume
correlated with albumin (r = 0.246, p < 0.001) and inversely with INR
(r = −0.226, p < 0.001) and weakly with MELD (r = −0.125 p = 0.05).
Liver volume of <50% PLV was associated with LT indications of
synthetic failure ( p < 0.001) and Encephalopathy ( p < 0.01) and
approached significance in relation to reduced non-transplanted
survival (KM Log-rank p < 0.12).
Conclusions: Using CT-analysis of liver volume we found the
majority of patients with cirrhosis undergoing LT assessment to
have decreased liver volume that was associated with encephalopathy and measures of synthetic failure. In patients assessed for and
waitlisted for LT, decreased liver volume was only weakly associated
with impaired non-transplanted mortality and is unlikely to serve as
an additional prognostic maker.
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SAT-502
Serum Wisteria floribunda agglutinin-positive Mac-2 binding
protein as a serum biomarker for disease severity in nonalcoholic fatty liver disease
L.L. Lai1, W.K. Chan1, P. Sthaneshwar2, N.R.N. Mustapha3, K.L. Goh1,
S. Mahadeva1. 1Department of Medicine; 2Department of Pathology,
University of Malaya, Kuala Lumpur; 3Department of Pathology, Hospital
Sultanah Bahiyah, Alor Setar, Malaysia
E-mail: wahkheong2003@hotmail.com
Background and Aims: Wisteria floribunda agglutinin-positive Mac2 binding protein (WFA+-M2BP) has been suggested to be useful for
the assessment of disease severity in non-alcoholic fatty liver disease
(NAFLD). We aimed to evaluate its usefulness for the diagnosis of
non-alcoholic steatohepatitis (NASH) and fibrosis stage in NAFLD
patients, and for follow-up of NASH patients after a period of
intervention
Methods: Consecutive adult NAFLD patients who had a liver biopsy
were included. Serum WFA+-M2BP level was measured using a lectinantibody sandwich immunoassay using a chemiluminescence
enzyme immunoassay machine (HISCL-5000, Sysmex, Kobe,
Japan). The measured levels were indexed using the following
equation: COI = ([WFA+-M2BP]sample – [WFA+-M2BP]NC) / ([WFA+M2BP]PC – [WFA+-M2BP]NC), where PC = positive control and NC =
negative control. Histopathological examination of liver biopsy
specimen was reported according to NASH Clinical Research
Network Scoring System.
Results: Data for 220 cases were analyzed (mean age 50.1 ± 11.5 years,
51.8% male). The study population consisted of 72.7% NASH patients.
The distribution of fibrosis stages was as follows: F0, 32.3%; F1, 40.9%;
F2, 7.3%; F3, 16.4%; F4, 3.2%. The COI was significantly higher in NASH
patients compared with non-NASH patients (0.60 vs.0.50, p = 0.001).
The AUROC of the COI for the diagnosis of NASH was 0.65. The COI was
significantly different across the fibrosis stages (F0, 0.46; F1, 0.57; F2,
0.64; F3, 0.69; F4, 0.91, p = 0.000). The AUROC of the COI for F0 vs.
F1F2F3F4, F0F1 vs. F2F3F4, F0F1F2 vs. F3F4 and F0F1F2F3 vs. F4 was
0.61, 0.71, 0.74 and 0.84, respectively. Out of the 220 cases, 154 cases
were the same 77 NASH patients who had a repeat liver biopsy after
48 weeks of intervention. The AUROC of the change in the COI to
detect improvement in steatosis, lobular inflammation, hepatocyte
ballooning and fibrosis, and for histological improvement was 0.57,
0.54, 0.59, 0.52 and 0.63, respectively. The AUROC of the percentage of
change in the COI to detect improvement in steatosis, lobular
inflammation, hepatocyte ballooning and fibrosis, and for histological
improvement was 0.55, 0.59, 0.58, 0.55 and 0.60, respectively.
Conclusions: Serum WFA+-M2BP was most useful for the diagnosis
of significant fibrosis, advanced fibrosis and cirrhosis in NAFLD
patients. However, it was less useful for differentiating NASH from
non-NASH, and for diagnosis and follow-up of the individual
histopathological components of NASH.
SAT-503
Collagen formation and degradation biomarkers identify
advanced fibrosis in NASH patients
Y. Luo1, E.D. Charles1, R. Vincent2, R. Gagnon1, A. Oseini2, B. Banini2,
F. Mirshahi2, K. Daita2, R. Christian1, A. Sanyal2. 1Bristol-Myers Squibb,
Princeton, NJ; 2Virginia Commonwealth University, Richmond, VA,
United States
E-mail: yi.luo@bms.com
Background and Aims: Novel non-invasive biomarkers are needed
to identify patients at high risk for non-alcoholic steatohepatitis
(NASH). Liver fibrosis stage, as assessed by liver biopsy histology,
correlates with liver-related clinical outcomes in NASH; however,
liver biopsy is invasive and imprecise. Fibrosis reflects the accumulation of collagen, which is likely due to the net excess of formation
compared to degradation. We aimed to compare a panel of collagen
formation and degradation biomarkers with liver fibrosis stage and
with NAFLD Activity Score (NAS) in NASH patients.
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Table (abstract: SAT-503).
Fibrosis stage (N)
0 (41)
Median (ng/
mL) (Q1, Q3)

Pro-C3
P4NP7S
Pro-C5
Pro-C6
C3M
C4M2

12.5 (9.9,15.1)
110.3 (93.2, 132.5)
233 (185.8, 302.8)
7.2 (6.3,8.3)
7.1 (5.6,8.4)
16.4 (14.8,19.9)

1 (24)

2 (40)

3 (31)

4 (28)

13.95 (12.5, 18.5)
124.7 (107.7, 153.7)
285.3 (191.1, 401.5)
8.7 (5.6,11.3)
8.2 (6.8,10.3)
19.2 (15.7,21.8)

14.5 (10.4, 19.1)
111.5 (90.9, 142.3)
266.4 (212.2, 368.1)
7.25 (5.8,9.2)
7.35 (6.3, 8.4)
16.5 (14.5, 19.4)

24.6 (13,41.2)
151.2 (113.6, 173.3)
345.1 (236.9, 511.5)
10.2 (7.6,12.2)
8.4 (7.2,11.4)
22.6 (16.5, 24.7)

23.55 (16.1, 38.8)
140.3 (120.2, 180.5)
277.9 (184.9, 467.5)
9.75 (8.6, 14.1)
8.4 (6.8,10)
22.1 (15.5, 29.2)

Methods: This retrospective study comprised a cohort of 164 patients
evaluated in a hepatology clinic and diagnosed with NASH by
histologic assessment of liver biopsy. The cohort had a wide range of
fibrosis stage (F0-F4) and NAS (1–7). Serum was collected within 6
months of liver biopsy. Collagen formation (Pro-C3, P4NP7S, Pro-C5
and Pro-C6) and degradation biomarkers (C3M and C4M2) were
measured (Nordic Bioscience). The Kruskal-Wallis test was used to
test for statistically significant differences, and AUROCs were
calculated to identify F3/F4.
Results: ProC-3, Pro-C6, C4M2 and P4NP7S significantly correlated (P
< 0.01) with fibrosis stages. Levels were higher in F3-4 than in F0-2.
Pro-C3 and Pro-C6 had reasonably high AUROCs for identifying F3/F4.
Pro-C3 had the largest difference between F3/4 and F1. Higher Pro-C3
levels were associated with inflammation and cytological ballooning.
None of the markers appeared to correlate with steatosis.
Conclusions: Pro-C3, Pro-C6, C4M2 and P4NP7S may help to
discriminate subjects with advanced (F3-4) fibrosis from those with
early (F0-2) fibrosis. Pro-C3 may have particular utility as an
individual biomarker of fibrosis and possibly as a biomarker of
inflammation and ballooning.

P value

AUROC

<0.0001
0.0058
0.0136
<0.0001
0.0325
0.0014

0.75
0.67
0.63
0.73
0.63
0.68

0.80, 0.64, 0.73, respectively). Almost 70% patients were either
confirmed or excluded significant fibrosis with ∼10% misclassification, using the proposed GP73-based model cut-off values.
Furthermore, the GP73-based model was demonstrated a good
diagnostic value (Auc = 0.85) in treatment-naïve CHB patients who
needs fibrosis evaluation for antiviral therapy decision making.
Conclusions: GP73 is an accurate serum marker for the detection of
significant fibrosis in patients with chronic liver disease. A proposed
GP73-based model diagnosis strategy for confirming or excluding
significant fibrosis would minimize invasive liver biopsy. Clinical
implementation of serum GP73 measurement as a standard test for
non-invasive diagnosis of significant fibrosis is recommended.

SAT-504
A novel non-invasive Golgi protein 73 (GP73)-based model
accurately diagnoses significant fibrosis in chronic liver disease
Z. Cao1, Z. Li1, Y. Liu1, R. Mo1, P. Ren1, L. Chen1, J. Lu1, Y. Zhuang1, Y. Liu1,
X. Wang1, G. Zhao1, W. Tang1, X. Xiang1, H. Wang1, W. Cai1, Q. Xie1.
1
Department of Infectious Disease, Shanghai Ruijin hospital, Shanghai,
China
E-mail: estherlucifer@163.com
Background and Aims: Golgi protein 73 (GP73) is a well investigated
biomarker for hepatocellular carcinoma, while it was unclear if GP73
could be reliably used as non-invasive biomarker for hepatic fibrosis.
The aim of this study was to explore and validate the diagnostic value
of serum GP73 in prediction of significant fibrosis in chronic live
disease.
Methods: It was analyzed that serum level of GP73 from 619 out of
884 hospitalized patients for liver biopsy between Jan 2013 and Apr
2016 (Fig 1). The normal reference interval of serum GP73 was
established from 226 healthy volunteers. An GP73-based model
for significant fibrosis (METAVIR F ≥ 2) was developed using a
training cohort (n = 469) and further validated in an independent
cohort (n = 150).
Results: There was no significant difference between training and
validation cohort regarding median age (42 vs 42), sex (52% vs 45% of
male), significant inflammation (52% vs 51%), significant fibrosis (47%
vs 55%), median ALT (50 vs 49), median AST (37 vs 38), liver stiffness
(LS, determined with Fibroscan®) (7.9 vs 7.6) and median GP73 (56,
57). Serum GP73, LS and blood platelet counts (Plt) were identified as
independent predictors for significant fibrosis using univariate and
multivariate logistic regression analysis in the training cohort. A
GP73-based model (GP73, LS and Plt) was developed, and the
diagnostic value in diagnosing significant fibrosis was significantly
better than other powerful non-invasive methods, APRI (Auc 0.87 vs.
0.71, P < 0.0001) and FIB-4 score (Auc 0.87 vs. 0.73, P < 0.0001). In the
validation cohort, the GP73-based model was also demonstrated a
better diagnostic value comparing to LS, APRI or FIB-4 (Auc 0.83 vs.

Viral hepatitis: Hepatitis A, B, D, E – Clinical
(except therapy)
SAT-132
Higher and rising prevalence and incidence of renal impairment
and chronic kidney disease in chronic hepatitis B patients
compared to matched non-chronic hepatitis B controls in the
United States: results of a real-world analysis
M.H. Nguyen1, J. Lim2, I. Liou3, A.B. Ozbay4, J. Fraysse4, N. Meyer5,
G. Dusheiko6,7, S. Gordon8. 1Division of Gastroenterology and
Hepatology, Stanford University Medical Center, Stanford; 2School of
Medicine, Yale University, New Haven; 3Department of Medicine,
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Division of Gastroenterology, University of Washington, Seattle; 4Health
Economics Outcomes Research, Gilead Sciences, Inc., Foster City; 5Life
Sciences, Truven Health Analytics, Cambridge, United States; 6Institute
for Liver and Digestive Health, University College London; 7Department
of Medicine, King’s College Hospital, London, United Kingdom;
8
Department of Medicine, Henry Ford Hospital, Detroit, United States
E-mail: nfulcher@us.ibm.com
Background and Aims: Renal insufficiency is major co-morbidity
that can have a significant impact in the management of chronic
Hepatitis B (CHB). We aim to characterize renal impairment (RI) and
chronic kidney disease (CKD) (see figure footnote) patients and
changes over the last 10 years in a large population-based cohort
from 3 types of insurance coverage.
Methods: This is a matched case control of 44,026 cases of adult CHB
patients without hepatitis delta co-infection (ICD-9 diagnosis codes
070.22, 070.30 or 070.32) and 121,568 demographically matched
non-CHB controls in the MarketScan® Databases in 7/1/2004-6/30/
2015. RI and CKD prevalence ( per 1000 persons) and incidence ( per
1000 person-years) and annual CKD-related inpatient (IP) and
outpatient (OP) medical costs in US dollars based on 2015.

Results: CHB cohort included Commercial patients (n = 29,585,
median age 47 in 2006 to 51 in 2015), Medicare patients (n = 2,938,
median age 71 in 2006 to73 in 2015), and Medicaid patients (11,503,
median age 45 in 2006 to 52 in 2015). Between 2006 and 2015, RI
prevalence in CHB increased significantly across all payers and was
significantly higher than matched non-HBV controls. CKD prevalence
also increased for all payers from 2006 to 2015: Commercial 31 vs. 63;
Medicaid 63 vs 173; Medicare 112 vs. 420 per 1000 persons ( p <
0.001) (Figure 1a). As shown in Figure 1b, CKD incidence increased
over time for all payer types (by 50–100%) and was significantly
higher for CHB vs. controls (by 30–50%) (all p < 0.01 to p < 0.001).
Annual CKD-related costs of ESRD patients were $123,612 in
Commercial and $118,815 in Medicare with OP services as the
largest contributor (91% Commercial, 97% Medicare). In transplant
patients, annual CKD-related costs were $95,559 in Commercial and
$66,297 in Medicare, with IP being the largest contributor (83%
Commercial; 61% Medicare). CKD-related costs of CKD Stage III/IV
patients were $11,716 (54% IP), $9,134 (46% IP), and $6,506 (54% IP) in
Commercial, Medicare, and Medicaid, respectively.
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Conclusions: The prevalence of CKD in CHB patients has increased by
2–4 fold from 2006 to 2015 and is significantly higher than that of
matched non-CHB controls. Similar trends were seen for CKD
incidence contributing to a large economic burden with high IP as
well as OP medical cost. Risk factors influencing renal function should
be considered in management of patients with CHB.
SAT-133
Incidence and mortality of viral hepatitis in China
M. Zhang1, R. Wu1, J. Niu1. 1Hepatology; 1st Hospital of Jilin University,
Changchun, China
E-mail: mingyuan-zhang@hotmail.com
Background and Aims: To discribe trends of viral hepatitis in China
in recent years, provide the evidence for future prevention and
control measures of viral hepatitis.
Methods: The incidence and death data of viral hepatitis in the report
of Chinese legal infectious diseases from 2003 to 2015 were collected
and analyzed.
Results: The incidence of viral hepatitis was rising from 2003 (68.55/
100,000) to 2007 (108.44/100,000), then decreased, in 2015, it was
89.47/100,000, The total cases of viral hepatitis were 16630489,
hepatitis B and hepatitis C, accounting for 80.09% (13,319,880) and
9.98% (1,659,195); incidence of hepatitis B was rising from 2003
(53.32/100,000) to 2009 (88.82/100,000), then decreased, in 2015, it
was 68.57/100,000; incidence of hepatitis C increased from 2003
(1.57/100,000) to 2015 (15.26/100,000), its constituent in viral
hepatitis increased from 2003 (2.29%) to 2015 (17.06%); incidence
of hepatitis A was decreased from 2003 (7.37/100,000) to 2015 (1.66/
100,000), incidence of unidentified hepatitis was decreased from
2003 (5.45/100,000) to 2015 (1.98/100,000), for hepatitis E, it was
increased from 2003 (0.72/100,000) to 2011 (2.18/100,000), then in a
downward trend, in 2015, it was 1.99/100,000. The mortality of viral
hepatitis was rising from 2003 (0.079/100,000) to 2006 (0.103/
100,000), then in a downward trend, in 2015, it was 0.035/100,000,
The total death cases of viral hepatitis were 176,976, hepatitis B and
hepatitis C, accounting for 75.49% (9,104) and 12.48% (1,505), The
reported deaths caused by hepatitis B was rising from 2003 (0.057/
100,000) to 2006 (0.076/100,000),then decreased, in 2015, it was
0.026/100,000; The deaths caused by hepatitis C was in a rising trend
from 2003 (0.005/100,000) to 2013 (0.011/100,000), while, after
2013, it decreased, in 2015, it was 0.007/100,000; constituent of
hepatitis C inducing death among viral hepatitis increased from 2003
(5.74%) to 2015 (20.04%), the highest was in 2014 (23.50%), The
mortality of hepatitis A decreased from 2003 (0.0052/100,000) to
2015 (0.0007/100,000), The mortality of hepatitis E decreased from
2003 (0.0036/100,000) to 2015 (0.0008/100,000), Unidentified
hepatitis related death decreased from 2003 (0.0085/100,000) to
2015 (0.0004/100,000).

Conclusions: The morbidity of viral hepatitis remained high, the
mortality showed a downward trend. The morbidity and mortality of
Hepatitis A and unidentified hepatitis were decreased in general,
Hepatitis B and hepatitis C are the major targets in the prevention and
treatment of viral hepatitis in China.
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SAT-134
Re-evaluation of chronic hepatitis B patients lost to follow-up:
results from the Northern Holland retrieval project
N. Beekmans1, M. Klemt-Kropp1. 1Gastroenterology and Hepatology,
Northwest Clinics, Alkmaar, The Netherlands
E-mail: n.beekmans@nwz.nl
Background and Aims: Many patients diagnosed with chronic
Hepatitis B (HBV) in the past have been lost to follow-up in primary
care and/or hospital care. These patients may have an indication for
strict follow-up or antiviral treatment. The goal of the Northern
Holland Retrieval project is to retrieve chronic HBV patients in the
Alkmaar region, The Netherlands, and bring them back into care.
Methods: Data files of the local Public Health Service and the local
microbiological laboratory were explored to identify all registered
cases of chronic HBV and HCV in our region for the past 15 years.
Identified cases were compared with patients currently known in our
hospital. Patients without follow-up in primary or hospital care were
approached via their primary health care physician and invited for
evaluation at our hospital.
Results: 552 cases of chronic hepatitis B were identified in our region.
356/552 (64.5%) patients had no follow-up in primary or hospital care.
Only 120/356 (33.7%) were eligible for retrieval and after consultation
of their primary health care physician, 113/356 (31.7%) were invited
for evaluation. The remaining 7 patients were unfit because of
comorbidity. The remaining 236/356 (66,3%) patients were not
eligible for retrieval because of various reasons. In 97/236 (41.1%)
patients their primary health care physician was unknown, 34/236
(14,4%) were imprisoned, 38/236 (16,1%) were asylumseekers with
unknown legal status and 67/236 (28,4%) resided in another region.
In total, 50 of the 113 (44.2%) invited patients were evaluated at our
hospital. Evaluation resulted in a change of management in 22/50
(44%) of patients. 14/50 (28%) had an additional indication for HCCscreening, 5/50 (10%) had an indication for strict follow-up and 3/50
(6%) an indication to start antiviral therapy. The remaining 25/50
(50%) were adviced to have a 6–12 monthly check of ALAT levels and
in 3/50 (6%) patients viral load was undetectable because of occult
HBV infection (2 of 3 patients) or seroconversion (1 of 3 patients).
Conclusions: Many patients once diagnosed with hepatitis B are now
lost to follow-up. If these patients are re-evaluated according to
current guidelines, this results in a change of management in 44% of
patients in addition to the 6–12 monthly check of ALAT levels adviced
in the updated 2016 Viral Hepatitis guideline for primary health care
physicians.
SAT-135
Whole-genome deep sequencing of hepatitis B virus in chronic
hepatitis B patients reveals single nucleotide variants associated
with baseline HBV DNA levels and HBeAg status
O. Podlaha1, P. Revill2, N. Bhardwaj3, L. Zhuo1, K. Kitrinos4, A. Gaggar5,
Z. Jiang1, P. Marcellin6, S. Locarnini7, H.L. Chan8. 1Biometrics |
Bioinformatics, Gilead Sciences, Foster City, United States; 2Division of
Research and Molecular Development, Victorian Infectious Diseases
Reference Laboratory, Melbourne, Australia; 3Clinical Virology;
4
Biometrics; 5Clinical Research, Gilead Sciences, Foster City, United
States; 6Service d’Hépatologie, University Paris-Diderot, Clichy, France;
7
Division of Research and Molecular Development, Victorian Infectious
Diseases Reference Laboratory, Melbourne, Australia; 8Department of
Medicine and Therapeutics and Institute of Digestive Disease, The
Chinese University of Hong Kong, Hong Kong, Hong Kong, China
E-mail: ondrej.podlaha@gilead.com
Background and Aims: Deep sequencing holds promise of being able
to identify genetic variation that may provide insight into
HBV pathogenesis and response to treatment. Our goal was to
identify associations of baseline viral diversity with patient clinical
characteristics.
Methods: Whole genome HBV amplicons from 365 patients enrolled
in a study of TDF/PEG (Marcelin et al., 2016) were sequenced on

Illumina MiSeq (150bp paired-end reads) to a depth of ∼32,000-fold.
Genetic diversity was measured using Shannon entropy and intrahost single-nucleotide variant rate. Viral diversity was measured at a
single nucleotide level and across 15 nucleotide overlapping slidingwindows. Generalized linear model was used to test statistical
associations and machine learning was implemented to build
classification models to investigate how well viral variation alone
predicts clinical features.
Results: Patient population contained HBV genotypes (GT) A (n = 27),
B (n = 82), C (n = 167), and D (n = 89), with 210 HBeAg+ and 155
HBeAg- patients. We identified single nucleotide variants that
significantly associated with HBeAg status ( p < 1 × 10−14), serum
HBV DNA ( p < 1 × 10−13), and HBsAg levels ( p < 1 × 10−6). Twelve HBV
variants across precore, core, and surface regions showed significant
association with HBeAg status at p < 0.001 level (Figure 1). Given
these variants, patient’s HBeAg status could be predicted with ∼95%
accuracy (AUC = 0.98), suggesting HBeAg status is strongly associated
with mutation process. Variants C1817T and A1838G were negatively
associated with baseline HBV DNA ( p < 0.001) and were also able to
predict patient’s baseline DNA level category (low: <5 log10 IU/mL;
high: >5 log10 IU/mL) with up to 94% accuracy (AUC = 0.97). Six
patients harbored the C538A a-determinant variant which was
associated with low baseline HBsAg (0–2 log10 IU/mL) but intermediate HBV DNA levels (∼5–7.5 log10 IU/mL).

Conclusions: Whole-genome HBV sequencing analysis identified
novel variation within and outside of PC/BCP region to be significantly associated with baseline levels of HBV DNA and HBeAg status,
respectively. Given global HBV cure efforts, high quality HBV genomic
data can provide novel insights into genomic dynamics of HBV and its
relationship to patient clinical characteristics.
SAT-136
Noninvasive models to predict liver fibrosis in patients with
chronic hepatitis B: a study from Turkey
P. Korkmaz1, N. Demirtürk2, A. Batırel3, A.C. Yardımcı4, Ü. Çağ ır5,
S.A. Nemli6, F. Korkmaz7, F.Z. Akçam8, H.S. Barut9, B. Bayrak10,
F. Karakeçili11, H. Tarakçı12, Z. Yuluğ kural13, E. Yüksel14, N.A. Demir15,
O. Ural15, Ş . Sümer15, R. Harman16, A. Kadanalı17, S. Öztürk17,
S.Ç. Akhan18, N.E. Tülek19, D. Keten20, A. Şener21, B. Aygen22,
A.K. Çelikbaş23, F.Y. Karadağ 24, G. Aydın25, E. Arslan26, C. Saçlıgil27,
G.A. Öcal27, A. Tanoğ lu28, A. Ülçay29, E. Karagöz29, N. Saltoğ lu30,
F. Sırmatel31, H. Akdeniz31, A. Aynıoğ lu32, S.A. Özel33, S.D. Çaylak34,
İ. Çelik35, Y. Alpay36, Z.B. Dursun35, M. Bekçibaşı37, G.T. Ertem19,
A. Tığ lı38, E.S. Altunok39, K. Avşar38, K. Suer40, M. Sayan41. 1Department
of Infectious Diseases and Clinical Microbiology, Dumlupınar University
Faculty of Medicine, Kütahya; 2Department of Infectious Diseases and
Clinical Microbiology, Afyon Kocatepe University Faculty of Medicine,
Afyon; 3Department of Infectious Diseases and Clinical Microbiology,
Kartal Dr. Lütfi Kırdar Training and Research Hospital, İstanbul;
4
Department of Infectious Diseases and Clinical Microbiology, Şanlıurfa
Training and Research Hospital, Şanlıurfa; 5Department of Infectious
Diseases and Clinical Microbiology, Nevşehir State Hospital, Nevşehir;
6
Department of Infectious Diseases and Clinical Microbiology, İzmir
Katip Çelebi University Faculty of Medicine, İzmir; 7Department of
Infectious Diseases and Clinical Microbiology, Konya Training and
Research Hospital, Konya; 8Department of Infectious Diseases and
Clinical Microbiology, Süleyman Demirel University Faculty of Medicine,
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Isparta; 9Department of Infectious Diseases and Clinical Microbiology,
Gaziosmanpaşa University Faculty of Medicine, Tokat; 10Department of
Infectious Diseases and Clinical Microbiology, İstanbul Training and
Research Hospital, İstanbul; 11Department of Infectious Diseases and
Clinical Microbiology, Erzincan University Faculty of Medicine, Erzincan;
12
Department of Infectious Diseases and Clinical Microbiology, İzmir
Metropolitan Municipality Eşrefpaşa State Hospital, İzmir;
13
Department of Infectious Diseases and Clinical Microbiology, Trakya
University Faculty of Medicine, Edirne; 14Department of Infectious
Diseases and Clinical Microbiology, Karşıkaya State Hospital, İzmir;
15
Department of Infectious Diseases and Clinical Microbiology, Selçuk
University Faculty of Medicine, Konya; 16Department of Infectious
Diseases and Clinical Microbiology, Private Sanko Hospital, Gaziantep;
17
Department of Infectious Diseases and Clinical Microbiology, Health
Sciences University Ümraniye Training and Research Hospital, İstanbul;
18
Department of Infectious Diseases and Clinical Microbiology, Kocaeli
University Faculty of Medicine, Kocaeli; 19Department of Infectious
Diseases and Clinical Microbiology, Ankara Training and Research
Hospital, Ankara; 20Department of Infectious Diseases and Clinical
Microbiology, Kahramanmaraş Necip Fazıl City Hospital,
Kahramanmaraş; 21Department of Infectious Diseases and Clinical
Microbiology, Çanakkale Onsekiz Mart University Faculty of Medicine,
Çanakkale; 22Department of Infectious Diseases and Clinical
Microbiology, Erciyes University Faculty of Medicine, Kayseri;
23
Department of Infectious Diseases and Clinical Microbiology, Ankara
NumuneTraining and Research Hospital, Ankara; 24Department of
Infectious Diseases and Clinical Microbiology, İstanbul Medeniyet
University Göztepe Training and Research Hospital, İstanbul;
25
Department of Infectious Diseases and Clinical Microbiology, Afyon
State Hospital, Afyon; 26Department of Infectious Diseases and Clinical
Microbiology, Diyarbakır Selahaddin Eyyubi State Hospital, Diyarbakır;
27
Department of Infectious Diseases and Clinical Microbiology, Kartal
Yavuz Selim State Hospital; 28Department of Gastroenterology;
29
Department of Infectious Diseases and Clinical Microbiology, GATA
Haydarpaşa Training Hospital; 30Department of Infectious Diseases and
Clinical Microbiology, Cerrahpaşa University Faculty of Medicine,
İstanbul; 31Department of Infectious Diseases and Clinical Microbiology,
Abant İzzet Baysal University Faculty of Medicine, Bolu; 32Department of
Infectious Diseases and Clinical Microbiology, Zonguldak Atatürk State
Hospital, Zonguldak; 33Department of Infectious Diseases and Clinical
Microbiology, Derince Training and Research Hospital, Kocaeli;
34
Department of Infectious Diseases and Clinical Microbiology, Muğ la
Sıtkı Koçman University Faculty of Medicine, Muğ la; 35Department of
Infectious Diseases and Clinical Microbiology, Kayseri Training and
Research Hospital, Kayseri; 36Department of Infectious Diseases and
Clinical Microbiology, Balıkesir University Faculty of Medicine, Balıkesir;
37
Department of Infectious Diseases and Clinical Microbiology, Bismil
State Hospital, Diyarbakır; 38Department of Infectious Diseases and
Clinical Microbiology, Isparta State Hospital, Isparta; 39Department of
Infectious Diseases and Clinical Microbiology, Bitlis State Hospital, Bitlis;
40
Department of Infectious Diseases and Clinical Microbiology, Near East
University Faculty of Medicine, Nicosia, Turkish Republic North Cyprus;
41
Department of Microbiology, Kocaeli University Faculty of Medicine,
Kocaeli, Turkey
E-mail: drpinarkor@gmail.com
Background and Aims: The aim of this study is to evaluate the
relationship between seven noninvasive models including AST/ALT
ratio (AAR), AST to platelet ratio index (APRI), Bonacini cirrhosis
discriminant score (CDS), age-platelet index (API), Fibrosis-4 (FIB4),
neutrophil to lymphocyte ratio (NLR), Red cell Distribution Width to
platelet ratio (RPR) and the fibrosis in the patients with chronic
hepatitis B(CHB).
Methods: The study was planned retrospectively by Study Group for
Viral Hepatitis of the Turkish Society of Clinical Microbiology and
Infectious Diseases.Liver biopsy specimens assessed according to
Ishak staging system. The specimens with fibrosis score of 0–2 were
classified as “low”; and ≥3 were classified as “significant” fibrosis.
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Results: A total of 2,520 treatment-naive CHB patients were included
in the study. Sixty-two point six percent of the patients were males
and mean age was 40.60 ± 12.34 years (min: 18 years – max: 77
years). The Ishak staging score was ≥3 in 29.8% of the patients and
they had significant fibrosis. Mean values of API, APRI, CDS, NLR, FIB4,
and RPR among noninvasive models were found to be stastically
different in the group with significant fibrosis compared to the group
with low fibrosis ( p < 0.05). No statistically significant difference was
determined regarding mean AAR value between low and significant
fibrosis groups ( p > 0.05). API, AST, ALT, INR, albumin, GGT, ALP and
MCV were determined to be independent variables during determination of significant fibrosis. Two most important independent
variables for significant fibrosis were determined to be INR and API.
All of noninvasive models were found to be statistically significant in
discrimination of cirrhosis ( p < 0.05).CDS, albumin, ALP, total bilirubin, neutrophil count, NLR, MPV and FIB4 were determined to be
independent variables for cirrhosis. The most important independent
variables for cirrhosis were FIB4 and NLR.
Conclusions: In our study, the role of noninvasive tests in prediction
of liver fibrosis stage and cirrhosis was evaluated in a large cohort of
CHB patients. Noninvasive models are gradually more promising and
the need for liver biopsy can be reduced with combinations of
noninvasive methods in the future.
SAT-137
Clinical significance of post-liver transplant hepatitis E
seropositivity in high prevalence area of genotype 3: interim
result of 8-month prospective follow-up study
P. Komolmit1, V. Oranrap2, K. Thanapirom1, S. Suksawatamnuay1,
N. Srisoonthorn1, N. Posuwan3, T. Thongmee3, S. Treeprasertsuk1,
Y. Poovorawan3. 1Division of Gastroenterology, Department of Medicine,
Centre of Excellence in Liver Diseases, King Chulalongkorn Memorial
Hospital; 2Division of Gastroenterology, Department of Medicine, King
Chulalongkorn Memorial Hospital, Chulalongkorn University; 3Center of
Excellence in Clinical Virology, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand
E-mail: pkomolmit@yahoo.co.uk
Background and Aims: Incidence of chronic hepatitis E virus (HEV)
in post-liver transplant (LT) patients is increasing worldwide. HEV
IgG seroprevalence rates range from 2.7–28% and 3–28% in Europe
generally and post-LT, respectively, to 8.9–37.3% in Thailand, with HEV
genotype 3 being predominant in the European post-LT cases and
Thai cases. Anti-HEV IgG detection after acute phase indicates
complete clearance of the virus in an immunocompetent host, but
not in an immunocompromised host. We hypothesized that HEV
persists at a subclinical level in IgG(+) or IgG(−) cases and might pose
clinical risks in the post-LT period.
Methods: This cross-sectional, single-center study recruited 106
post-LT Thai patients between January and March 2016 to evaluate
HEV IgG seroprevalence. After exclusion of cases with active HEV
hepatitis (n = 3) and other unavailability (n = 9), 94 cases without
clinical evidence of hepatitis were enrolled for 1-year prospective
follow-up to determine clinical status, serum HEV IgG/IgM and HEV
RNA every 4 months. Data was assessed for cases upon completion of
8-month follow-up (n = 73; age: 57.7 ± 11.9). Real-time RT-PCR with
10 IU/mL lower limit of detection was used.
Results: Overall HEV seroprevalence was 53.8% (57/106). By 8-month
follow-up, 52.1% (38/73) of cases were IgG(+). Time from LT to the
enrollment ranged from 15–183 (avg: 70.7 ± 47.9) months. The IgG(+)
and IgG(−) cases showed no significant differences in pre-LT liver
diseases, nor type and dosage of immunosuppressive drugs. At
baseline, the IgG(+) group included 1 case of transient IgM(+), 1 case
of persistent IgM(+) during follow-up without RNA(+) status and 6
cases of RNA(+) status (1 persistent case) without clinical hepatitis;
three more RNA(+) cases (1 persistent case) presented during followup, for a total of 9 RNA(+) cases (23.7%). At baseline, the IgG(−) group
included 3 cases with RNA(+) status and normal ALT, and no case with
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IgM(+) status; two more cases presented with RNA(+) status (1
persistent case) during follow-up, and of the 5 total RNA(+) cases
(14.3%) 4 became RNA(−) by 8 months. HEV IgG(+) developed in 5
cases (14.3%) without IgM(+) or RNA(+) status. (Table 1)
Table 1: Number of cases with serum HEV serology and serum RNA
positivity at baseline and in follow-up testing within an 8-month
period. [a, b, d, ….] represents anonymized patients’ names and the
red lettering represents patients who show up in more than one
dataset

HEV status

Baseline,
n/total
[patient ID]

nd

2 test,
n/total
[patient ID]

rd

3 test,
n/total
[patient ID]

Final report
of positive
cases,
n/total (%)

HEV IgG(+) at baseline, n = 38 cases
HEV IgG(+) 38/38
35/38
35/38
35/38 (92.1)
HEV IgM(+)
1/38 [a]
1/38 [b]
1/38 [b]
2/38 (5.3)
HEV RNA(+)
6/38 [c, d, e, f, g, h] 3/38 [i, j, k] 2/38 [h, i]
9/38 (23.7)
HEV IgG(−) at baseline, n = 35 cases
HEV IgG(+)
0/35
2/35 [m, n] 4/35 [m, o, p, q] 5/35 (14.3)
HEV IgM(+)
0/35
0/35
0/35
0/35 (0)
HEV RNA(+)
3/35 [r, s, t]
2/35 [u, v]
1/35 [v]
5/35 (14.3)

Conclusions: Subclinical HEV infection may exist among LT patients
in this high prevalent area. Transient acute or silent subclinical HEV
infection was evident in both IgG(+) and IgG(−) patients without
obvious clinical hepatitis. Thus, clinicians should be aware of the
possibility of disease reemergence and HEV viral transmission in LT
patients.
SAT-138
A five-year single centre experience of hepatitis E virus infection
during pregnancy from New Delhi
R.K. Hazam1, P. Kar1. 1Medicine, Maulana Azad Medical College,
New Delhi, India
E-mail: premashishkar@gmail.com
Background and Aims: Viral hepatitis during pregnancy has been a
subject of disagreement. Reports from western countries suggest that
the course and outcome of acute liver failure during pregnancy is in
no way different from non-pregnant women. The study was designed
to examine the hypothesis whether the course and severity of the
disease is influenced by pregnancy in acute viral hepatitis (AVH) and
acute liver failure (ALF).
Methods: 768 AVH and 320 cases of ALF patients were analysed. This
included 411 AVH and 139 ALF cases associated with pregnancy.
Results: The mortality in pregnancy associated Acute liver failure
cases was 83.45% (116/139) pregnancy associated AVH cases was 3.16%
(13/411), while the mortality observed in non pregnant group was
16.6% in ALF cases and no mortality in AVH cases ( p < 0.001). Hepatitis
E Virus was the most common etiological agent in both the groups.
Conclusions: Mortality in pregnant women was found to be significantly higher than non pregnant cohort. Hepatitis E has a high
incidence and severe course in pregnancy. This study further substantiates the observation that mortality in ALF and AVH with HEV
infection during pregnancy is higher compared to cases without
pregnancy.
SAT-139
The circulation of specific vaccine-escape HBsAg mutations in
HBV genotype D infected patients correlates with high viremia
and affects HBsAg detection and quantification
R. Salpini1, L. Piermatteo1, D. Di Carlo1, A. Battisti1, L. Colagrossi1,
A. Bertoli1, L. Fabeni2, V. Fini1, A. Iuvara3, A. Ricciardi4, C. Cerva4,
C. Sarrecchia4, M. Lichtner5, C. Mastroianni5, G. De Sanctis6,
M. Paoloni7, M. Marignani8, C. Pasquazzi8, N. Iapadre9, T. Mari10,
G. Parruti11, S. Romano12, M. Visca12, A. Moretti13, J. Vecchiet14,
L. Sarmati4, M. Andreoni4, G. Cappiello12, A. Spanò12, S. Grelli1,3,
M. Angelico15, C.F. Perno1, V. Svicher1. 1Experimental Medicine And
Surgery, Tor Vergata University of Rome; 2National Institute for

Infectious Diseases L. Spallanzani, IRCCS; 3Microbiology and Virology
Unit; 4Infectious Diseases Unit, Tor Vergata University Hospital; 5Public
Health And Infectious Disease, “Sapienza” University; 6“Umberto I”
University Hospital, Rome; 7Infectious Diseases Unit, “S.S. Filippo e
Nicola” Hospital, Avezzano; 8Department of Gastroenterology, “S. Andrea
Hospital”, Rome; 9“San Salvatore Hospital”, L’Aquila; 10“Nuovo Regina
Margherita”, Rome; 11Infectious Disease Unit, Pescara General Hospital,
Pescara; 12Microbiology and Virology Unit, “S. Pertini” Hospital;
13
Gastroenterology Unit, “San Filippo Neri” Hospital, Rome; 14Clinic of
Infectious Diseases, Department of Medicine and Science of Aging,
University “G. d’Annunzio” Chieti-Pescara, Chieti; 15Hepatology Unit, Tor
Vergata University Hospital, Rome, Italy
E-mail: rsalpini@yahoo.it
Background and Aims: Vaccine-escape HBsAg mutants can challenge vaccine efficacy. Limited information is available on their
circulation and correlation with virological and serological parameters in HBV-infected patients ( pts).
Methods: This study includes HBsAg sequences obtained from 631
HBV genotype D infected pts from clinical practice. Ten vaccineescape HBsAg positions (116–120-126-129-131-133-141-142-144145) based on Lazarevic, 2014, are analyzed. dN/dS analysis is
estimated by HyPhy to define positions under evolutionary selective
pressure.
Association between vaccine-escape mutations and each mutation in
major hydrophilic HBsAg region (MHR, target of neutralizing
antibodies) is assessed by hierarchical clustering. WT and mutated
HBsAg are expressed in HepG2 cells; after 72 h quantitative-HBsAg is
tested (in triplicate) in cell-supernatants by a commercial assay.
Results: ≥1 vaccine-escape mutation is detected in 17% of pts. By
multivariable logistic regression model, higher serum HBV-DNA and
age are independently correlated with the presence of ≥1 vaccineescape mutation (OR [95%CI]:1.23[1.1–1.4], p = 0.001; 1.05[1.03–1.07],
p < 0.001).
By dN/dS analysis, vaccine-escape positions 126, 133 and 142 are
under strong positive selective pressure ( p from 10−2 to 10−5).
Mutations at those positions are observed in 2.4% (n = 15), 4.8% (n =
30) and 0.6% (n = 4) of pts, respectively.
The presence of ≥1 mutation at positions 126, 133, and 142 correlates
with lower HBsAg levels (median [IQR]:781 [250–2,489]IU/mL vs.
2,416 [460–7,816] IU/mL, P = 0.05), and with the detection of atypical
serological profiles (HBsAg negativity despite detectable HBV-DNA
and co-positivity to HBsAg and anti-HBs) (26% with vs 9% without
mutations, P = 0.01).
By covariation analysis, vaccine-escape mutations at positions 126
and 133 lie on divergent genetic pathways involving different MHR
mutations: T126I with G145R (bootstrap = 0.83), M133I with L109I/M
(bootstrap = 0.87), and M133T with both T131N and G130N (bootstrap = 0.99).
Notably, G130N and T131N + M133T introduce 2 N-linked glycosylation sites, and in vitro determine a 70% and 40% reduction in HBsAg
quantification compared to wt, respectively.
Conclusions: Vaccine-escape mutations circulate in a relevant
fraction of HBV genotype D infected pts, and correlate with higher
serum HBV-DNA, atypical serological profiles and lower HBsAg levels.
This suggests that, by evading antibody recognition, these mutations
can promote viral fitness, and affect full-reliability of assays for HBsAg
detection/quantification.
SAT-140
Poor adherence to hepatitis B screening protocols prior to
rituximab; a multicentre South Australian study
S.A.L. Hall1, A. Shaikh2, C. Karapetis3, D. Coghlan4, A. Chinnaratha5,
M. Tantiongco6, K. Teh6, R. Woodman7, A. Wigg1. 1Hepatology & Liver
Transplant Medicine Unit, Flinders Medical Center, Bedford Park;
2
General Medicine, The Queen Elizabeth Hospital, Adelaide; 3Oncology;
4
Haematology, Flinders Medical Center, Bedford Park; 5Hepatology &
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Gastroenterology, Lyell McEwin Hospital, Adelaide; 6Pharmacy, Flinders
Medical Center; 7Centre for Epidaemiology and Biostatistics, Flinders
University, Bedford Park, Australia
E-mail: samuel.hall@sa.gov.au
Background and Aims: International guidelines recommend screening for Hepatitis B virus (HBV) infection prior to Rituximab
chemotherapy, and antiviral prophylaxis for at risk patients to
prevent HBV reactivation. The aim of this study was to determine;
(1) adherence to guidelines for HBV screening, (2) HBV prevalence in
patients receiving Rituximab, (3) outcomes of patients at risk of HBV
reactivation, and (4) hospital and patient level predictors of poor
screening adherence.
Methods: All patients commenced on Rituximab at the 6 major
Adelaide public hospitals from July 2014 to June 2015 were
included in the study. Adherence was assessed by documentation
of both hepatitis B surface antigen (HBsAg) and hepatitis B core
antibody (HBcAb) prior to initiation of Rituximab. Data sources
were from electronic medical records, pharmacy dispensing records
and case notes. Patients were observed for a minimum of 6 months
following Rituximab initiation. Viral reactivation was defined as a
greater than 1 log10 IU/mL increase in HBV DNA or re-emergence of
HBsAg or HBV DNA in resolved infection. Biochemical flare was
defined as a rise in ALT of ≥3 times the baseline value to a value
above the upper limit of normal and must also meet criteria for a
viral reactivation.
Results: 438 patients were included in the study. The main
indication for Rituximab therapy was haematological malignancy
(76.0%). 209 individuals (47.7%) failed to receive appropriate HBV
screening (both HBsAg and HBcAb). Of the 209 screening failures,
86 (41.1%) had neither HBsAg nor HBcAb performed, and 119
(56.9%) had only HBsAg performed. The identified prevalence of at
risk cases (either HBsAg or HBcAb positive) within the study
population was 8.7% (20 cases), including 2.2% (5 cases) identified
with current infection (HBsAg positive). Of the identified 5 cases
with current infection, all (100%) received antiviral prophylaxis.
There were 2 definitive cases of HBV reactivation identified,
including 1 case associated with biochemical flare. We were
unable to identify any HBV reactivation related cases of acute liver
failure, transplantation or death.
Table: Results from multivariate binary logistic regression showing
independent predictors of adherence to HBV testing
Patients:
N (%)
Haematological Malignancy
No
105 (24.0)
Yes
333 (76.0)
Hospital Network
1
119 (27.2)
2
32 (7.3)
3
287 (65.5)
Gender
Male
233 (53.2)
Female
205 (46.8)
Age
18–51 years
85 (19.4)
52–60 years
90 (20.5)
61–67 years
86 (19.6)
68–76 years
87 (19.9)
>77 years
90 (20.6)

HBV tested:
N (%)

OR
1
(95% CI)

p-value

24 (22.9)
205 (61.6)

1.00
9.6 (5.2, 17.7)

–
<0.001

47 (39.5)
15 (46.9)
167 (58.2)

1.00
0.95 (0.41, 2.21)
2.50 (1.54, 4.06)

–
0.91
<0.001

132 (56.7)
97 (47.3)

1.00
1.13 (0.72, 1.75)

–
0.60

43 (50.6)
55 (61.1)
50 (58.1)
49 (56.3)
32 (35.6)

4.9 (2.4, 10.1)
3.7 (1.9, 7.2)
4.0 (2.0, 7.8)
2.9 (1.5, 5.6)
1.00

<0.001
<0.001
<0.001
0.001
–

1

Odds ratio (95% confidence interval) of being tested for HBV. OR = 1.00 denotes
the reference category.

Conclusions: Poor adherence to HBV screening protocols suggests
the need for targeted clinician education and system redesign. While
the rate of reactivation was low, the prevalence of at risk patients in
this population was high and justifies further initiatives to increase
adherence rates to HBV screening pre-chemotherapy.
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SAT-141
A territory-wide study on the seroprevalence of hepatitis B and C
virus in the general population in Hong Kong, China
S.H.K. Liu1, W.-K. Seto1, D.K.-H. Wong1, J.C.-H. Yuen1, Y.F.F. Lam1,
K. Shing1, M. Cheung1, W.P.E. To1, K.L.M. Ko1, L.Y.L. Mak1, C.-L. Lai1,
M.-F. Yuen1. 1Medicine, The University of Hong Kong, Hong Kong, Hong
Kong, China
E-mail: drkliu@gmail.com
Background and Aims: Chronic hepatitis B (CHB) is a significant
health burden in the Asia-Pacific region. Population-based assessment of the CHB and chronic hepatitis C (CHC) prevalence has not
been performed since the introduction of universal hepatitis B
vaccination program in 1988. We aimed to document the prevalence
of viral hepatitis B and C in Hong Kong.
Methods: Data containing demographics, family history (FHx) of
hepatitis infection, previous hepatitis vaccination and risks of
hepatitis exposure were collected from the general population in
Hong Kong since February 2015. HBsAg and anti-HCV were
measured. HBeAg/anti-HBe, and anti-HDV were tested for HBsAg
positive subjects. Anti-HBs and anti-HBc were tested for HBsAg
negative subjects. HCV genotype and RNA level were tested in antiHCV positive subjects.
Results: A total of 10,256 subjects (M:F 33vs67%) were recruited.
Mean age was comparable in both gender (male 50.4 ± 16.0 vs female
52.3 ± 14.1). Overall 7.8%, 0% and 0.5% of the subjects were positive for
HBsAg, anti-HDV and anti-HCV, respectively. Distribution of positive
HBsAg, HBeAg, anti-HBe, anti-HCV and HCV RNA across different age
groups were summarized in table 1. HBsAg positivity rate was lower
in subjects who had received hepatitis B vaccination (3.4%) compared
to those without (8.3%; p < 0.01). Among HBsAg negative subjects,
overall anti-HBc positivity rate was 37.3% with a gradual increase in
incidence of 5.4% in age <26 years to 74% in age >75 years ( p < 0.01).
Of the risk factors assessed, FHx of hepatitis, absence of history of
vaccination and birth in mainland China were significantly associated
with HBsAg positivity ( p < 0.01). Among subjects with positive antiHCV (n = 48), 60.4% of the subjects had detectable HCV RNA. The
commonest genotype was 1 (44.8%; 84.6% were of 1b) followed by
genotype 6 (34%). Mean HCV RNA level was 2.2 × 106 IU/mL. Positive
anti-HCV was associated with history of blood transfusion and
intravenous drug use ( p < 0.01 for both risk factors).
Table 1:
Age group
A (<26 years)
B (26–35 years)
C (36–45 years)
D (46–55 years)
E (56–65 years)
F (66–75 years)
G (>75 years)
Overall

Positive
HBsAg

Positive
HBeAg

19 (2.6%)
75 (7.4%)
161 (10.9%)
179 (8.0%)
242 (8.0%)
104 (7.0%)
22 (8.7%)
802 (7.8%)

7 (36.8%)
16 (21.3%)
24 (14.9%)
17 (9.6%)
9 (3.7%)
5 (4.8%)
0 (0%)
78 (9.7%)

Positive
anti-HBe

Positive
anti-HBc

Positive
Positive
anti-HCV HCV RNA

12 (63.2%)
38 (5.4%)
1 (0.1%) 0 (0%)
56 (74.7%) 130 (13.8%)
5 (0.5%) 4 (80.0%)
136 (84.5%) 431 (32.7%)
6 (0.4%) 3 (50.0%)
157 (88.2%) 703 (34.1%)
7 (0.3%) 5 (71.4%)
233 (96.3%) 1252 (44.7%) 19 (0.6%) 12 (60.0%)
98 (94.2%) 794 (57.8%)
8 (0.5%) 4 (50.0%)
21 (95.5%) 171 (74.0%)
2 (0.8%) 1 (50.0%)
713 (89.0%) 3519 (37.3%) 48 (0.5%) 29 (59.2%)

Conclusions: The overall HBsAg positive rate remained high in our
territory. HBeAg-negative CHB is the predominant type of disease
comprising 90.3% of the CHB subjects. Universal vaccination has
significantly reduced the prevalence of HBsAg. Screening for antiHBc ± HBV DNA in HBsAg-negative individuals before chemo/
immunosuppressive therapy is essential in our locality to reduce
the risk of HBV flare during treatment as nearly 40% of the subjects
had previous exposure to HBV. Overall CHC infection was very low in
the general population.
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SAT-142
Reactivated virus from occult hepatitis B virus infection is
characterized by amino acid changes in the S gene
T. Inuzuka1, H. Marusawa1, Y. Ueda1, H. Seno1. 1Gastroenterology and
Hepatology, Kyoto University, Kyoto, Japan
E-mail: tinuzuka@kuhp.kyoto-u.ac.jp
Background and Aims: We aimed to clarify genetic characteristics of
hepatitis B virus (HBV) surface region derived from patients with viral
reactivation from occult HBV infection (OBI) triggered by chemotherapy or immunosuppressive therapy.
Methods: Using ultra-deep sequencing analysis, we determined
whole HBV genome sequences of in the sera of 20 individuals with
HBV reactivation from OBI status. To investigate their viral genomic
characteristics, we compared those derived from 24 patients with
acute hepatitis B (AHB).
Results: Among the 20 reactivated OBI patients, 18 cases had
hematological malignancy and remained 2 patients were diagnosed
with colon cancer and psoriasis. All of them were HBsAg-negative but
anti-HBc-positive before treatments for primary diseases. Ultra-deep
sequencing revealed that the frequencies of amino acid changes
in the S region of patients with reactivation from OBI status were
higher than those of patients with AHB. The number of amino acid
changes in the S gene was significantly higher in patients with HBV
reactivation (95 changes in 20 patients) than patients with AHB
(15 changes in 24 patients) ( p < 0.05). Nine of 20 patients (45%) with
HBV reactivation had the known escape mutations in the Major
Hydrophilic Region such as sT118K, sT123N, sT126A, sI126S, sQ129H,
sD144V, sG145A and sG145R. In addition, we found 5 of 20 reactivated
OBI patients had sL21S and/or sF220C which were amino acid
mutations in the MHC class II epitope in the S gene leading to a
complete loss of T-cell reactivity and anti-HBs production among
individuals vaccinated against HBV (Hepatology 2002;35:455–65).
Totally, 12 of 20 patients (60%) with HBV reactivation had HBs escape
mutations and/or mutations in the MHC class II epitope in the S gene.
On the other hand, no patients with AHB had such mutations.
Conclusions: Reactivated HBV from OBI is characterized by amino
acid changes in the S gene. Twelve of 20 patients (60%) with HBV
reactivation had known escape mutations in the S gene. Our findings
suggest that specific mutations of S gene are related to the
pathogenesis of HBV reactivation by escaping from the pre-existed
acquired immunity against HBV.
SAT-143
Identifying true inactive HBV carriers using fibrosis-4 index
T.-C. Tseng1, C.-J. Liu2, T.-H. Su3, W.-T. Yang4, H.-C. Yang3, J.-H. Kao3.
1
Department of Internal Medicine, National Taiwan University Hospital
Jinshan Branch, New Taipei City; 2National Taiwan University Hospital,
Taipei; 3Department of Internal Medicine; 4Hepatitis Research Center,
National Taiwan University Hospital, Taipei, Taiwan
E-mail: tctsenghbv@gmail.com

among patients with low viral load (HBV DNA level <2,000 IU/mL),
FIB-4 index helped stratify different HCC risks such that none of 326
with FIB-4 index <1.29, ALT level <40 U/L, and HBsAg level <1,000 IU/
mL developed HCC.
Conclusions: In non-cirrhotic patients with chronic HBV infection,
FIB-4 index of 1.29 stratifies HCC risks and complements the existing
clinical profile to define true inactive carriers with the lowest HCC risk.
SAT-144
Anti-HEV seroprevalence rate in the Americas
T. Horvatits1, L. Kriston1, J. Hartl1, D. Westhölter1, B. Otto1, A.W. Lohse1,
S. Pischke1, H.R. Dalton2. 1Univeristy Medical Center Hamburg
Eppendorf, Hamburg, Germany; 2Royal Cornwall Hospital Trust, Truro,
Cornwall, United Kingdom
E-mail: t.horvatits@uke.de
Background and Aims: While hepatitis E virus (HEV) infections have
become a relevant topic in Europe, knowledge about HEV in the U.S.
and South-America is still limited as no study or meta-analysis has
yet compared the anti-HEV rate in the Americas. Therefore, the aim of
this study was to develop a clearer understanding of anti-HEV IgG
seroprevalence in the Americas identifying risk factors associated
with anti-HEV seroprevalence.
Methods: North/South American HEV-seroprevalence studies from
1994 to 2016 were reviewed (Pubmed) and stratified by country,
assay, patient cohort (general population, immunosuppression,
chronic liver disease, contact with swine/wild animals) and methodological quality. Socioeconomic data were collected from Food and
Agricultural Outlook of the Unites Nations and United Nations
Human Development Reports. Data were pooled using a mixedeffects model, which estimated seroprevalence rates basing on
pooled studies.
Results: 281 studies were initially identified, of which 68 (with
84,257 individuals) studies were included in the final analysis
(Figure 1). Seroprevalence estimates in general population ranged
from 7% to 14%. The country with highest estimated seroprevalence
(14%) was Chile, the country with the lowest was Antigua (0.7%).
Largest datasets were available for the U.S. (18 studies) and Brazil (18
studies). Seroprevalence in the U.S. was higher than in Latin/South
America (OR = 1.7 [95% CI 1.0–2.8]). In detail, U.S. had significantly
higher estimated seroprevalence rate (9.5%) in comparison to Brazil
(4.9%) independently of assay, patient cohort and methodological
quality ( p < 0.05).
Seroprevalence correlated inversely with HDI (human development
index for assessment of social and economic development) (r: −0.4),
improved health care system by means of physician density (r: −0.8)
and proportion of elderly in the population (r: −0.4). With respect to
meat consumption and HEV seroprevalence there was a clear inverse
correlation with beef/calf (r: −0.6).

Background and Aims: Hepatocellular carcinoma (HCC) is a
devastating complication for patients with chronic hepatitis B
infection. Several viral and host risk factors have been explored to
identify of inactive carriers of hepatitis B virus (HBV), who are at the
lowest risk of HCC. However, little is known about the role of fibrosis4 index (FIB-4), a liver fibrosis stage biomarker, in defining true
inactive carrier.
Methods: We followed 2075 treatment-naïve Taiwanese patients
with chronic HBV infection for a median time period of 16.02 years.
None of them had liver cirrhosis at baseline. We explored the
association between the FIB-4 index and HCC development, which
was adjusted by the viral and host risk factors.
Results: A total of 137 treatment-naïve developed HCC. We found
that HCC risk started to increase when FIB-4 index >1.29 in the
treatment-naïve cohort. Stratifying these patients by FIB-4 index of
1.29 showed that high FIB-4 index was associated with an increased
HCC risk (hazard ratio: 5.56; 95% CI: 3.93–7.86). More importantly,
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Conclusions: Access to improved health care system as well as socioeconomic status were negatively associated with HEV seroprevalence. Surprisingly, as the U.S. have improved sanitary and health
conditions in comparison to their poorer South American neighbors,
the anti-HEV-seroprevalence rate was higher than in many South
American states, in particular in comparison to brazil. This may
indicate that these factors may not be sufficiently protective.
SAT-145
Further evaluation of the RoboGene® Kit for HDV RNA
quantification including viral load monitoring under therapy and
performance in different genotypes
U. Hofmann1, M. Dietzsch2, A. Reinhardt1, I. Lachmann2. 1Analytik
Jena, Jena; 2AJ Roboscreen, Leipzig, Germany
E-mail: ute.hofmann@analytik-jena.de
Background and Aims: HDV infection is considered to be the most
severe hepatic disease; worldwide more than 15 million people are
co-infected. Interferon-alpha is currently the only available treatment
option leading to suppression of HDV RNA in 25–30% of patients.
However, therapy is associated with sometimes severe side effects
and only a minority of patients is eligible for treatment. Novel
alternative treatment options are currently in early clinical trials.
Confirmation of HDV infection, as well as standardized monitoring of
viral load, is urgently needed in order to personalize patient
management.
Methods: To further evaluate the performance of the RoboGene®
HDV RNA Quantification Kit 2.0 that is referenced to the 1st WHO
standard for HDV RNA, two studies have been performed. First, this
included a longitudinal perspective study performed at the Medical
School Hannover. Samples of 15 HDV IgG pos. and 5 HDV IgG neg.
patients were collected before, as well as 12 and 48 weeks following
treatment with interferon-alpha and compared to an earlier
published in-house method (Mederacke et al. (2010)).
Second, a study was performed to prove the genetic variability of HDV
to be detected by the kit. A serial 1:10 dilution of every genotype
sample was prepared and compared to the routine assay (Le Gal et al.,
2005) of the French National Reference Laboratory.
Results: For patient follow-up monitoring results were consistent
with both of the applied methods before starting point of therapeutic
treatment. Following 12 weeks 20% of the patient samples were
determined as negative by the kit, but 33% using the in-house
method. 48 weeks following starting point of treatment 33% and 40%
were negatively tested using the kit and in-house, respectively.
According to the genotype panel the kit showed a very good
repeatability, linearity and sensitivity. The RoboGene® kit was able
to systematically detect and quantify very low loads of HDV RNA (>10
IU/mL). The kit was also able to detect all strains of the panel, showing
a good specificity for the different genotypes.
Conclusions: The kit can be reliably used to confirm HDV infection
and to determine treatment efficacy. Hence, it has been successfully
introduced to routine diagnostics at the Medical School Hannover. In
addition, the second study showed that the kit is a reliable tool to
investigate patient samples independent of the HDV genotype
present.
SAT-146
Gain of positively charged amino acids at specific positions of
HBsAg C-terminus tightly correlates with HBV-induced
hepatocellular carcinoma by altering the structural folding of this
domain
R. Salpini1, L. Carioti1, M. Aragri1, D. Di Carlo1, L. Colagrossi1, A. Battisti1,
L. Piermatteo1, A. Bertoli1, L. Fabeni2, A. Ricciardi3, R. Longo4,
S. Romano4, G. Cappiello5, A. Spanò5, P. Trimoulet6, H. Fleury6,
J. Vecchiet7, N. Iapadre8, A. Barlattani9, T. Mari9, C. Pasquazzi10,
I. Lenci11, S. Francioso11, G. Parruti12, L. Sarmati3, M. Andreoni3,
M. Angelico11, F. Ceccherini-Silberstein1, C.F. Perno1, V. Svicher1.
1
Department of Experimental Medicine and Surgery, Tor Vergata
University; 2National Institute for Infectious Diseases L. Spallanzani,
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tripode, Bordeaux, France; 7Clinic of Infectious Diseases, Department of
Medicine and Science of Aging, University “G. d’Annunzio” ChietiPescara, Chieti; 8San Salvatore Hospital, L’Aquila; 9Nuovo Regina
Margherita Hospital; 10Department of Gastroenterology, S.Andrea
Hospital; 11Hepatology Unit, Tor Vergata University Hospital, Rome;
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Background and Aims: Acquisition of positively charged amino acids
(aa) can affect the folding of a transmembrane protein domain. HBsAg
C-terminus is a hydrophobic transmembrane domain, composed by
alpha-helices, critical for proper HBsAg secretion. Altered HBsAg
folding in endoplasmic reticulum (ER) membrane can affect HBsAg
secretion and in turn promote HBV-induced hepatocellular carcinoma (HCC). The role of mutations associated with gain of charged aa
in HBsAg C-terminus on HBV-induced HCC onset is not known.
Methods: This study includes 807 HBV chronically infected patients
from routine clinical practice: 28 with HCC (78.6% D; 21.4% A), and
779 patients without HCC (79.8% D; 20.2% A). Mutations associated
with gain of charged aa in HBsAg C-terminus (aa189–226) are
analyzed. Association of mutations with HCC is assessed by multivariable logistic regression model. Hydrophobicity profiles of HBsAg
C-terminus are constructed to predict stability of a domain in a
membrane (Black, 1991). I-Tasser is used to predict three-dimensional HBsAg structures (aa:1–226) and their stability (ΔΔG[wtmutated] < 0 indicating reduced stability in presence of mutation
based on Quan, 2016).
Results: The gain of ≥1 positively charged aa at HBsAg C-terminus
positions 204, 207, and 210 tightly correlates with HCC (71.4% with
HCC vs 30.2% without HCC, p < 0.001). Multivariable analysis
confirms this correlation correcting for patients’ demographics,
HBV genotype, serum HBV-DNA and anti-HBV drugs use (OR[95%
CI]:6.3[2.6–15.3], p < 0.001). The gain of positively charged aa derives
from mutations S204R, S207R and S210R present in 14.3%, 28.6% and
28.6% of HCC-patients.
S204R, S207R and S210R determine a reduction in hydrophobicity
index of HBsAg C-terminus compared to wt (S204R:16.0, S207R:16.0,
S210R:16.2 vs wt:16.4), and in ΔΔG values (ΔΔG[S204R-wt] = −0.27;
ΔΔG[S207R-wt] = −0.11; ΔΔG[S210R-wt] = −0.14). Moreover, S207R
and S210R determine a shortening of membrane-spanning alphahelix motif compared to wt ( predicted alpha-helix length: aa209224 for S207R and S210R vs 205–225 for wt). Overall, this suggests an
impaired HBsAg C-terminus stability in presence of these mutations.
Conclusions: Gain of positively charged aa at specific HBsAg Cterminus positions tightly correlates with HCC, by altering the proper
folding of this domain in ER membrane. These mutations might affect
HBsAg secretion and in turn contribute to the initiation of HBVrelated tumorigenesis. Their role in identifying patients at higher
HCC-risk deserves further investigation.
SAT-147
Potential implications of detecting hepatitis B surface antigen in
asymptomatic people in an endemic community through medical
camps
V. Gupta1, G. Choudhuri1, T.S. Negi2, R. Ojha1. 1Department of
Gastroenterology and Hepatology, Fortis Memorial Research Institute,
Gurgaon; 2Department of Gastroenterology and Hepatology, Sanjay
Gandhi Institute, Lucknow, India
E-mail: varun_doc@yahoo.co.in
Background and Aims: India is home to one in 14 of all chronic
hepatitis B virus (HBV) cases, and most of the patients remain
undiagnosed as they are asymptomatic and present late only with
advanced liver disease. The purpose of the study was to diagnose
asymptomatic Hepatitis B surface antigen (HBsAg) positive patients
from the general population by organizing free medical camps and
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study the potential implications of Incidental detection of asymptomatic HBsAg positive subjects (IDAHS).
Methods: Asymptomatic subjects with unknown HBV status, who
presented at medical camps organized at various centers across parts
of northern India on world hepatitis day, from 2009 to 2016; were
screened free of cost for Hepatitis B surface antigen (HBsAg). Patients
who were found to be HBsAg positive were further evaluated for their
Alanine transaminase (ALT), Hepatitis B “e” antigen (HBeAg), and HBV
DNA by PCR at subsidized rates. To explore the relevance of our
screening we assessed potential implications of HBsAg detection on
the basis of; distress of being diagnosed with HBV, High cost of
further management, need for antiviral therapy and a need for
frequent follow up.
Results: A total of 30836 patients were screened in medical camps
over the period of 7 years. Out of these 704 (2.3%) subjects were found
to be positive for HBsAg. Distress of being diagnosed with HBV was
expressed by 649 (92%) of the positive subjects. High cost of further
testing and antiviral therapy if needed, leading to inability to pursue
further management was elicited in 510 (72%) of the positive
subjects. Five hundred and ninety-two (84%) of positive subjects
opted for further testing. HBV DNA was detected in 349 (59%) out of
592 subjects, out of which 236 (67%) had high viral load. High viral
load along with high ALT was detected in 227 (38%) of followed
subjects and these patients required antiviral therapy. Almost two
of three (67%) analysed HBsAg positive subjects required regular
follow up.

the potential interaction of STAT3 with hepatitis E virus (HEV) and the
consequences for viral replication.
Methods: An HEV infectious model (human hepatoma Huh7 cells
containing the full-length HEV genome ,Kernow-C1 p6) was used.
Results: Involvement of STAT3 in the replication and pathogenesis of
viruses has been indicated in both humans and animals. STAT3
activation requires phosphorylation at tyrosine 705 (Y705).
Phosphorylated STAT3 results in dimerization and translocation to
the nucleus to exert its biological function. Thus, to evaluate the role
of STAT3 in HEV replication, we first evaluated the phosphorylation
statue of STAT3. Naïve Huh7 cells have no detectable level of
phosphorylated STAT3 (Y705) as detected by Western blotting.
However, infection of HEV strongly induced STAT3 phosphorylation,
comparable to the level that was induced by interferon (IFN) alpha
treatment (as positive control). This was further confirmed in the
human embryonic kidney 293T cell line infected with HEV.
Furthermore, in STAT3-responsive DNA element driving luciferase
model, HEV-induced STAT3 phosphorylation corresponded to a
concomitant increase in STAT3 transcriptional activity by 50 ± 8%.
However, the presence of HEV did not alter total STAT3 protein in both
Huh7 and 293T cells, suggesting that HEV replication does not impact
basal STAT3 expression. Importantly, HEV-dependent STAT3 phosphorylation was totally blocked by several JAK inhibitors, indicating
an JAK-dependent mechanism. To further evaluate the consequence
of STAT3 activation in HEV replication, a commercial STAT3 inhibitor,
S31–201, was used to specifically block STAT3 phosphorylation. S31201 leads to significant inhibition of HEV replication by 31% > 54% in
both human hepatic cells (Huh7, HepaRG and PLC/PRF/5) and extrahepatic cells (293T, MRC5).
Conclusions: HEV induces STAT3 phosphorylation to facilitate its
infection. Thus, STAT3 may serve as a potential target for the
development of anti-HEV therapy.
SAT-149
A revisit of anti-HBc IgM in the differentiation of acute HBV
infection from chronic HBV infection with acute flare-up
Y.-C. Chen1,2, C.-H. Lee1, Y.-C. Hsieh1, W. Teng1, C.-H. Huang1,2,
W.-J. Jeng1,2, C.-Y. Lin1,2, I.-S. Sheen1,2. 1Gatroenterology and
Hepatology, Chang Gung Memorial Hospital; 2Chang Gung University,
College of Medicine, Taoyuan, Taiwan
E-mail: yichengliver@gmail.com

Conclusions: Incidental detection of asymptomatic HBsAg positive
subjects (IDAHS) was seen in 2.3% of subjects. At least a third of these
patients are actively replicating and requires antiviral therapy to
control further liver damage and another two out of three analyzed
HBsAg patients requires regular follow up. A cost constraint requiring
financial support for further HBV management was seen in 72% of the
subjects. Our data show that detecting HBsAg in asymptomatic
person in a developing country like India has a considerable impact
on the individual.
SAT-148
Hepatitis E virus activates signal transducer and activator of
transcription 3 to facilitate viral replication
W. Wang1, C. Qu1, L. Xu1, M.P. Peppelenbosch1, Q. Pan1. 1Department of
Gastroenterology and Hepatology, Erasmus MC-University Medical
Center, Rotterdam, The Netherlands
E-mail: w.wang.2@erasmusmc.nl
Background and Aims: Although hepatitis E has emerged as a global
health issue, there is still no proven medication available and its hostvirus interactions remain poorly understood. Signal transducer and
activators of transcription 3 (STAT3) plays a key role in regulating host
immune and inflammatory responses. This study aims to investigate

Background and Aims: Anti-HBc IgM positivity is a marker of acute
hepatitis B virus (HBV) infection. Acute flare-ups (AFs) of chronic
HBV infection are common and may be confused with acute HBV
infection. The differentiation between these two entities is important
because of different prognosis and treatment strategy. Discussions
about the cutoff index (COI) levels of anti-HBc IgM have been
reported but are still inconclusive. This study aimed to re-evaluate the
COI level of anti-HBc IgM in differentiation between these two
entities.
Methods: From 2008-Jan to 2016-May, patients were recruited
retrospectively by (1) ALT ≥5x ULN (36 U/L); (2) positive HBsAg and
anti-HBc IgM; and (3) history of HBV infection available. Serum
albumin, AST, ALT, total bilirubin, international normalized ratio
(INR), anti-HBc IgM and HBV DNA levels were recorded. Clinical
severity was determined by peak ALT, total bilirubin and INR. Hepatic
decompensation was defined as bilirubin ≥2 mg/dL and INR ≥ 1.5.
Receiver operating characteristic (ROC) curve analysis was performed
to determine the anti-HBc IgM COI level with highest sensitivity and
specificity for differentiation of acute HBV infection from AF of
chronic HBV infection.
Results: A total of 136 consecutive patients were recruited, 105 acute
HBV infection (group A) and 31 AF of chronic HBV infection (group B).
Patients in group B were significantly older (48.3 ± 14.9 vs. 40.2 ± 13.4
years, p = 0.005). Serum albumin and peak ALT levels were significantly higher in group A than in group B (3.9 vs 3.5 gm/dL, p = 0.001
and 2512.5 vs. 1534.4 U/L, p < 0.001, respectively). Patients in group B
had significantly higher peak total bilirubin and HBV DNA levels than
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in group A (14.7 vs. 10.6 mg/dL, p = 0.023 and 6.3 vs. 4.2 log IU/mL, p
< 0.001, respectively). Hepatic decompensation occurred at a rate of
58.1% in group B and 38.1% in group A ( p = 0.077). Among 136
patients, 14 (10.3%) died [7 (6.7%) in group A and 7 (22.6%) in group B,
p = 0.018]. Anti-HBc IgM COI level of 3.91 by ROC analysis could
differentiate group A from group B. Positive predictive value (PPV)
was 95.6% and negative predictive value (NPV) was 60%.
Conclusions: Patients with AF of chronic HBV infection would have
higher proportion of severe clinical manifestation and significantly
higher rate of mortality. Anti-HBc IgM at COI level of 3.91 could
differentiate acute HBV infection from AF of chronic HBV infection
with high PPV and modest NPV. Accordingly, early and prompt
antiviral rescue therapy can be given more adequately.
SAT-150
Development and validation of a simple score to select HBVinfected patients for antiviral therapy in Africa
Y. Shimakawa1, R. Njie2, M. Vray3, P. Bonnard4, J. Nana5, V. Leroy5,
J. Bottero6, P. Ingiliz7, G. Post7, A. Jeng8, G. Ndow9, I. Chemin10,
M. Mendy11, M. Thursz9, M. Lemoine9. 1Institut Pasteur, Paris, France;
2
GHIS, Fajara, Gambia, The; 3Institut Pasteur de Dakar, Dakar, Senegal;
4
Hôpital Tenon, Paris; 5Université Grenoble Alpes, Grenoble; 6Sorbonne
Universités, Paris, France; 7Zipp Clinic, Berlin, Germany; 8MRC Unit,
The Gambia, Fajara, Gambia, The; 9Imperial College, London,
United Kingdom; 10Inserm; 11IARC, Lyon, France
E-mail: yusuke.shimakawa@gmail.com
Background and Aims: In its recent strategy for viral hepatitis
elimination the WHO called for a 65% global reduction in mortality
from chronic hepatitis B virus (HBV) infection by 2030. Scaling-up
treatment programmes through decentralized healthcare services
become essential. However, access to the recommended tools to
assess treatment eligibility (liver biopsy, Fibroscan, and HBV DNA) is
limited and non-affordable in resource-limited countries. We aimed
to develop and validate a simple score based on basic laboratory tests
that can assist physicians to easily identify patients in need of
treatment in Africa.
Methods: Treatment eligibility determined by the EASL criteria that
rely on liver histology and/or Fibroscan and HBV DNA level was used
as a reference. A simple score to indicate treatment eligibility was
derived by a stepwise logistic regression using a cohort of people
chronically infected with HBV in The Gambia, West Africa (n = 851).
The score was subsequently validated in an external cohort of HBVinfected African patients from Senegal, Burkina Faso, France and
Germany (n = 421) by applying the treatment eligibility based on
Fibroscan and HBV DNA as a reference.

Results: Out of patient’s age, sex, hepatitis B e antigen (HBeAg), AST,
ALT, ALP, GGT, albumin, total bilirubin and platelet count, HBeAg and
ALT remained in the final model using the derivation set. A simple
score consisting of HBeAg and ALT was developed, which ranges from
0 (HBeAg-neg and ALT < 20 U/L) to 4 (HBeAg-pos and ALT ≥ 80 U/L).
The score demonstrated a high area under the receiver operating
characteristic curve (AUROC): 0.87 (95% CI: 0.82–0.92) in the
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derivation set and 0.84 (0.77–0.91) in the validation set. Using the
score of 2 (HBeAg-pos and ALT ≥ 20 U/L or HBeAg-neg and ALT ≥
40 U/L) as a cut-off, the sensitivity, specificity, positive- and negativepredictive values to indicate the EASL treatment eligibility were 83,
77, 42 and 96% in the validation set, whilst those of the WHO criteria
based on aspartate transaminase-to-platelet ratio index (APRI) were
48, 95, 75 and 88%.
Conclusions: Using a large cohort of HBV-infected African patients,
we demonstrated that a simple score based on HBeAg and ALT level
represents an attractive alternative to the conventional sophisticated
approach for selecting patients for treatment in Africa. The current
WHO criteria may overlook half of the African patients who require
treatment. Our simplified score needs to be further evaluated in a
longitudinal study.
SAT-151
Virally suppressed patients with chronic HBV infection without
cirrhosis have better patient-reported outcomes (PROS)
Z.M. Younossi1,2, M. Stepanova3, H.L.A. Janssen4, K. Agarwal5,
E. Gane6, N. Tsai7, I. Younossi3, S. Hunt3. 1Center for Liver Diseases,
Department of Medicine, Inova Fairfax Hospital; 2Betty and Guy Beatty
Center for Integrated Research, Inova Health System, Falls Church;
3
Center for Outcomes Research in Liver Disease, Washington DC, United
States; 4Toronto Centre for Liver Disease, University Health Network,
Canada; 5Institute of Liver Studies, London, United Kingdom; 6Auckland
Clinical Studies, Auckland, Australia; 7Queens Medical Center, University
of Hawaii, United States
E-mail: zobair.younossi@inova.org
Background and Aims: Chronic hepatitis B (CHB) is an important
cause of chronic liver disease and hepatocellular carcinoma worldwide. The impact of active viral replication on health-related quality
of life and other PROs has not been well studied. The aim of this study
is to compare PRO scores for CHB patients who are virally suppressed
with approved oral antiviral (OAV) regimens to PRO scores from CHB
patients with active HBV viremia.
Methods: Patients with CHB who were suppressed with approved
OAV treatment (HBV DNA <20 IU/mL) were enrolled in a phase 2
clinical trial (GS-US-283-1059). Additionally, patients with HBV
viremia were enrolled in GS-US-283-1062. Short Form-36 (SF-36),
Chronic Liver Disease Questionnaire (CLDQ), Work Productivity and
Activity Impairment (WPAI) questionnaires were administered at the
time of enrollment prior to the initiation of any experimental
treatment. Baseline clinical and PRO data were compared between
patients with viremia and patients who were virally suppressed.

Results: A total of 219 CHB patients without cirrhosis were included.
Of these, 50 CHB patients were suppressed with OAV with HBV DNA <
20 IU/mL (48.0 ± 10.3 years, 80% male, BMI 24.7 ± 4.2), and 169 CHB
had active HBV viremia (42.0 ± 10.1 years, 63% male, BMI 24.5 ± 5.1,
HBV DNA 5.8 ± 1.8 log 10 IU/mL). Patients with CHB who had active
HBV viremia also had more impairment in PROs as measured by
lower scores in various PRO domains of their daily well-being in
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comparison to those who were virally suppressed with OAV: General
Health (63.5 ± 17.9 vs. 70.1 ± 17.0) and Mental Component Summary
score of SF-36 (50.7 ± 8.9 vs. 53.9 ± 6.1), Abdominal Symptoms (6.2 ±
1.0 vs. 6.5 ± 0.7), Emotional well-being (5.8 ± 1.1 vs. 6.2 ± 0.7), Systemic
Symptoms (6.0 ± 0.9 vs. 6.4 ± 0.5), and Worry (5.6 ± 1.2 vs. 6.2 ± 0.9)
domains of CLDQ, and the total CLDQ score (5.8 ± 0.9 vs. 6.2 ± 0.5); all
p-values <0.05. Multivariate analysis shows that being viremic was the
most important predictor of lower CLDQ score in patients with CH-B
(beta = −0.35 ± 0.13, p = 0.0062) after adjustment for other significant
PRO predictors ( p < 0.05 for gender and history of depression).
Conclusions: Active viral replication in patients with CHB is
associated with PRO impairment. In addition to efficacy and safety
of new regimens for HBV, it is important t to include PRO endpoints to
capture the full impact of treatment on patients’ health and wellbeing.
SAT-298
HEV as a cause of acute hepatitis acquired in Switzerland
M.F. Christinet1, C. Doerig1, H. Moulin2, F. Bihl3, F. Brunner4,
B. Müllhaupt5, D. Semela6, F. Stickel7, B.T. Beretta-Piccoli8, V. Aubert9,
A. Telenti2, G. Greub2, R. Sahli2, D. Moradpour1. 1Gastro-entérologie et
Hépatologie; 2Institute of Microbiology, CHUV, Lausanne; 3GastroEnterology and Hepatology, Ospedali Regionali di Bellinzona e
Mendrisio, Bellinzona; 4Division of Hepatology, Insel Spital, Bern;
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Division of Gastroenterology and Hepatology, USZ, Zürich; 6Division of
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Division of Gastroenterology and Hepatology, University Hospital
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Background and Aims: Autochthonous hepatitis E is increasingly
recognized as a zoonotic infection in western countries. Serologic
assays have varying sensitivity and specificity. On this background,
we implemented molecular testing to diagnose and characterize
hepatitis E virus (HEV) infection acquired in Switzerland.
Methods: Quantitative HEV RNA determination and genotyping were
performed as described previously (Doerig C et al., J Hepatol 2014;60
Suppl 1:S302) in patients presenting with mostly symptomatic acute
hepatitis. Patients with a travel history to a classical endemic region
as well as immunocompromised individuals with chronic hepatitis E
were excluded from the present analysis.
Results: Seventy-four cases of acute hepatitis E acquired in
Switzerland were recorded between November 2011 and August
2016, with a current frequencyof one new case everyone to twoweeks.
Median HEV RNA was 7.4 × 104 copies/mL (range, 7–4.6 × 107 copies/
mL). HEV genotyping was successful in 62 patients, revealing infection
with genotype 3 in 59 and with genotype 4 in 3. Phylogenetic tree
analysis revealed a few limited local and temporal clusters. Complete
serology was available in 65 patients; of these, 3 (4.4%) were positive
for anti-HEV IgM but negative for IgG, 58 (89.2%) were positive for
both anti-HEV IgM and IgG, 4 (6.2%) were negative for anti-HEV IgM
but positive for IgG, and one was negative for both anti-HEV IgM and
IgG. Median age was 56 years (range, 20–80 years); 57 (77.0%) were
men and 38 of these (66.7%) were ≥50 years old. Fourty-two patients
(56.8%) presented with overt jaundice. The clinical course was
particularly severe in patients with underlying chronic liver disease,
with fatal outcome in two patients with preexisting cirrhosis. Six
patients (8.1%) presented with neuralgic amyotrophy.
Conclusions: Nucleic acid-based diagnosis reveals HEV as a relevant
cause of acute hepatitis acquired in Switzerland. Middle-aged and
elderly men constitute the majority of symptomatic patients. Isolated
cases of HEV genotype 4 infection were identified. Neuralgic
amyotrophy represents a typical extrahepatic manifestation of HEV
genotype 3 infection.

Viral hepatitis: Hepatitis B and D – Clinical
(therapy, new compounds, resistance)
SAT-152
PD-1+ CD8+ T cells as immunological biomarkers for the safe
discontinuation of anti-viral therapy in chronic hepatitis B
N. Le Bert1, L. Rivino2, U.S. Gill3, Y. Cheng4, K. Kunasegaran2, D.Z. Tan1,
E. Becht4, N.K. Hansi3, G.R. Foster3, E.W. Newell4, P.T.F. Kennedy3,
A. Bertoletti1,2,4. 1Infection & Immunity Program, Singapore Institute for
Clinical Sciences, Agency for Science, Technology & Research (A*STAR);
2
Emerging Infectious Diseases Program, Duke-NUS Medical School,
Singapore, Singapore; 3Hepatology, Centre for Immunobiology, Blizard
Institute, Barts and The London School of Medicine & Dentistry, QMUL,
London, United Kingdom; 4Singapore Immunology Network, Agency for
Science, Technology & Research (A*STAR), Singapore, Singapore
E-mail: Nina_Le_Bert@sics.a-star.edu.sg
Background and Aims: The clinical management of chronic hepatitis
B (CHB) relies exclusively on virological parameters that alone cannot
determine in which patients nuclos(t)ide analogue (NUC) treatment
can be safely discontinued, without the development of significant
hepatic flares (HF). HBV-specific T cell responses are associated with
viral control, however current therapies are limited in their ability to
restore the functional HBV-specific repertoire and consequently NUC
therapy is lifelong in the majority. The aim of this study is to identify
immunological biomarkers to predict viral control in CHB patients
upon therapy discontinuation.
Methods: PBMC were analysed at 4-weekly intervals prior to and
after NUC discontinuation in 19 HBeAg negative, virally suppressed
patients. The expression of 41 markers for phenotypic and functional
characteristics of T, B and NK cells were studied by CyTOF and HBVspecific T cell responses were assessed by flow cytometry and
ELISPOT. NanoString Technology was used to analyse transcriptional
regulation of over 600 immune based genes in sorted CD8+ T cells.
Results: Following NUC discontinuation, patients differentiated into
2 groups based on the presence/absence of HF. Using CyTOF, patients
with and without HF demonstrated similar immune signatures of
lymphocyte subsets. However, patients that controlled HBV in the
absence of HF displayed higher frequencies of HBV-polymerase/core
specific T cells and increased expression of the inhibitory/costimulatory genes PD-1, TIM-3, EGR2, KLRC1 and SLAMF1 on total
CD8+ T cells. Notably, PD-1+ CD8+ T cells display a tendency towards
higher cytokine producing capabilities in patients without HF, and
functional HBV-specific T cells were enriched in the PD-1+ fraction of
T cells.
Conclusions: Our data suggest that circulating HBV-polymerase/core
specific T cells and PD-1 expression on total CD8+ T cells may
represent novel biomarkers to identify patients where NUC therapy
can be safely discontinued, without the development of HF. These
results further underline the importance of HBV-specific T cells in
viral control and the potential to stop NUC therapy in eAg negative
CHB patients. We hypothesize that expression of inhibitory costimulatory molecules on T cells might be beneficial in a situation of
chronic antigenic stimulation, since it might allow PD-1+ virusspecific T cells to persist and exert a partially protective role.
SAT-153
In patients under treatment, chronic hepatitis D is a greater risk
factor for hepatocellular carcinoma development than chronic
hepatitis B
O. Keskin1, R. Idilman1, C. Kalkan1, M.F. Karakaya1, A. Caliskan1,
C. Yurdaydin1. 1Gastroenterology, Ankara University, Ankara, Turkey
E-mail: onurkeskin81@gmail.com
Background and Aims: The risk of hepatocellular carcinoma (HCC) in
patients with chronic hepatitis B (CHB), treated with entecavir (ETV)
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or tenofovir (TDF) has been explored in large cohort studies.
However, data in chronic hepatitis D (CHD) patients are limited.
Aim of this study was to compare well-defined CHD and CHB cohorts
with respect to HCC development.
Methods: We searched our CHB and CHD databases for patients who
had received treatment for CHB and CHD. 99 CHD patients (70M/29F;
mean age: 40.0 ± 10.6 years, 19 cirrhotic/80 non-cirrhotic at baseline)
had received at least 6 months and up to a cumulative duration of 10
years of IFN. In the CHB group, 242 chronic CHB patients (168M/74F;
mean age: 48 ± 12.6, 68 cirrhotic/174 non-cirrhotic at baseline) were
included. All CHB patients were receiving TDF (n = 166) or ETV (n =
76) and more than 95% of patients had a virological response. Of 242
patients in CHB cohort, 65 patients had a history of IFN and/or
lamivudine and/or adefovir treatments. Of the 99 CHD patients, 35
had a maintained virological response (MVR) which was defined as
durable negative HDV RNA for at least 2 years of post-treatment
follow-up . Patients who developed HCC in the first year of FU were
excluded from the analysis.
Results: The 2 groups were similar for baseline clinical characteristics
except for age and HBeAg positivitity (48 ± 12 vs 40 ± 11; p = 0.01 and
31.8% vs 15.6% for CHB and CHD patients, respectively, p < 0.01). HCC
developed in 13 (5.3%) of CHB and in 14 (14.1%) of CHD patients
during the first 84 months of FU. Cumulative probability of HCC
development was 2.7%, 5.2% and 7.3% and 5.1%, 10.6% and 15.7% at
36, 60 and 84 months of follow-up for CHB and CHD patients,
respectively. Development of HCC was more common in CHD
compared to CHB patients ( p = 0.04). However, when CHB patients
were compared to CHD patients with an MVR, the cumulative
probability of HCC development did not differ (7.6% for HBV and 6.1%
for HDV at the end of 96 months of FU, p = 0.85).
Conclusions: The data suggest that patients with CHD carry a very
high risk for HCC development as with IFN virologic response is
achieved in only about 30% of patients. HCC was more often seen in
CHD patients despite CHB being older, a known independent risk
factor for HCC development. The importance of virologic response is
highlighted by the disappearance of the difference of HCC development when comparison to CHB is confined to CHD patients with
a MVR. The results underline the urgent need for new drug
development in CDH.
SAT-154
Characterization of hepatitis delta infection in Israel: prevalence
and genotypes
R. Shirazi1, D. Ram1, A. Rakovsky1, Y. Gozlan1, E. Bucris1,
P. Shaked-Mishan2, O. Picard3, Y. Shemer-Avni4, H. Ben-Zvi5,
O. Halutz6, O. Mor1, Y. Lurie7, R. Safadi8, Z. Ben-Ari9, O. Mor1. 1Central
Virology Laboratory, Ministry of Health, Sheba Medical Center, Ramat
Gan; 2Microbiology Laboratory, Carmel Medical Center, Haifa;
3
Gastrology Laboratory, Sheba Medical Center, Ramat Gan;
4
Microbioology Laboratory, Soroka Medical Center, Beer Sheva;
5
Microbioology Laboratory, Rabin Medical Center, Petach Tikva;
6
Microbioology Laboratory, Sorasky Medical Center, Tel Aviv; 7Liver Unit,
Shaare Zedek Medical Center, Jerusalem; 8Liver Unit, Hadassah Medical
Center, Jerusalem; 9Liver Disease Center, Sheba Medical Center,
Ramat Gan, Israel
E-mail: Orna.mor@sheba.health.gov.il
Background and Aims: The overall prevalence of hepatitis B virus
(HBV) in Israel is estimated to be <2%, but exceeds 5% in specific
populations. Co-Infection of HBV with hepatitis delta virus (HDV)
accelerates the progression of liver disease. While the prevalence of
HDV infection in Lebanon is 1.2% and in Europe 5%, the prevalence of
HDV in Israel is unknown and its molecular epidemiology has not
been reported. Here, we determined the prevalence of HDV infection
and genotypes in Israel. HBV genotypes were also determined.
Methods: HDV serological testing was performed on 8970 samples
collected from HBV carriers between 2010 and 2015, by six different
laboratories covering most parts of Israel. HBV/HDV viral loads were
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assessed in 60 HDV RNA-positive samples. Circulating genotypes in
HBV/HDV samples with a >1,000 IU/mL viral load were determined
and phylogenetic analyses were performed using published
sequences as references. HBV genotypes were also assessed in a
cohort (n = 26) of mono-infected HBV patients.
Results: Anti-HDV antibodies were identified in 587 samples,
suggesting a 6.5% prevalence of HDV infection in Israel. Mean age
was 47 ± 14, 45% of the HDV-positive patients were females. In most
co-infection cases (93%, 56/60) HDV viral load was at least 1 log
higher than the HBV viral load. Sequencing of HDV revealed that all
patients were infected with genotype 1. Most of them (89%) were
born in Eastern Europe. The two patients born in Ethiopia, carried
HDV subtype 1c. Multiple sequence alignment of delta antigen
(HDAg) sequences revealed several amino-acid substitutions within
conserved regions (e.g., R10S in an RNA-binding domain). HBV
genotyping showed primarily D1 (69%, 18/26), followed by D2 (3/26),
D3 (3/26), A2 (1/26) and C2 (1/26).

Conclusions: The 6.5% prevalence of HDV among HBV carriers in
Israel is higher than that reported in nearby regions and Europe. HDV
genotype 1, most common in Europe and associated with more severe
hepatitis, was the only HDV genotype identified in this study. In the
majority of the patients, HBV genotype D1, associated with a more
aggressive disease course was also detected. As HBV vaccination
programs, introduced on 1992, reduced HBV incidence to <0.5/
100,000, HDV prevalence is also expected to decline. However, the
lack of effective anti-HDV therapy, aging of the co-infected HBV/HDV
population, aggressiveness of the local HBV/HDV genotypes, and
variations in several HDAg domains, mandate strict surveillance.
SAT-155
A phase 2a study evaluating the multi-dose activity of ARB-1467 in
HBeAg positive and negative virally suppressed subjects with
hepatitis B
A. Streinu-Cercel1, E. Gane2, W. Cheng3, W. Sievert4, S. Roberts5,
S.H. Ahn6, Y.J. Kim7, K. Agarwal8, D. Niforos9, B. Symonds9, P. Mendez9.
1
Carol Davila University of Medicine and Pharmacy, National Institute
for Infectious Diseases “Prof. Dr. Matei Balș”, Bucharest, Romania;
2
Auckland Clinical Studies Limited, Auckland, New Zealand; 3Royal Perth
Hospital and Linear Research, Perth; 4Monash Health; 5The Alfred,
Melbourne, Australia; 6Yonsei University College of Medicine; 7Seoul
National University College of Medicine, Seoul, Korea, South; 8Institute of
Liver Studies, King’s College Hospital Foundation Trust, London,
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Background and Aims: ARB-1467 is a lipid nanoparticle (LNP)
formulation containing three double-stranded small interfering
RNAs (siRNA) which target three distinct sites in the viral genome
to achieve post-transcriptional gene suppression of HBV proteins
generated from both cccDNA and integrated DNA, including surface
antigen (HBsAg).
Methods: This is a single-blind, placebo-controlled, multi-dose study
in non-cirrhotic, virally suppressed subjects to evaluate safety and
efficacy of ARB-1467 over 12 weeks. 24 subjects on stable nucleoside
therapy were enrolled in 3 cohorts: Cohort 1, HBeAg(−) at 0.2 mg/kg;
Cohort 2, HBeAg(−) at 0.4 mg/kg; Cohort 3, HBeAg(+) at 0.4 mg/kg.
Subjects were randomized 3:1 (active vs placebo) to 3 monthly doses
and monitored for safety, PK and HBV markers.
Results: Baseline characteristics were similar for the 3 cohorts. Of 24
subjects, 19 (79%) were male, mean age was 45.5 years and mean
baseline HBsAg (log10 IU/mL) levels were: 3.46; 3.38; 3.62 and 3.43 in
Cohorts 1, 2, 3 and placebo, respectively.
Two unrelated SAEs were: HCC at screening and left cochleovestibular deficit after Dose 3. 1 subject discontinued due to acute HEV
suprainfection and hepatic flare (Grade 3 ALT). AEs were reported in 5
(83.3%) subjects each in Cohorts 1, 2 and placebo, and 1 (16.7%) in
Cohort 3. Isolated grade 3 lab abnormalities occurred in 3 (50%)
subjects in Cohort 1 and 3, and 2 (33.3%) in Cohort 2 and placebo.
HBsAg reductions were greater with successive doses and 3/5
subjects in Cohort 2 achieved reductions >1 log as summarized
below.

Single Dose HBsAg
Reduction
(log10IU/mL)

ARB-

Multiple Dose HBsAg Reduction
(log10IU/mL)

Cohort

1467
Mean
Mean
a
b
c
a
b
c
d
d
(mg/kg) HBeAg N Mean Max Max N Mean Max Max >0.5 log >1.0 log

1

0.2

Neg

6 −0.3

−0.4

−1.0 6 −0.6

−0.7

−1.3 5

1

2

0.4

Neg

6 −0.2

−0.3

−0.8 5 −0.8

−0.9

−1.1 4

3

Placebo

N/AP

All

4 0.0

0.0

−0.1 4 0.0

0.0

−0.1 N/AP

N/AP

*

a

Mean reduction is nadir of arithmetic mean of values observed at each time
point.
b
Mean maximum reduction is mean of each subject’s maximum reduction.
c
Maximum reduction is best single reduction.
d
Proportion of subjects.
*1 subject discontinued.

Conclusions: Treatment with ARB-1467 was generally well tolerated.
HBsAg reductions were observed following single and multiple
doses; reductions after three monthly 0.4 mg/kg doses were greater
than at 0.2 mg/kg. These results support further investigation with
ARB-1467 in treatment of CHB.
SAT-156
High rates of renal tubular damage in HBV monoinfected patients
long-term treated with Tenofovir: a cross-sectional, single center,
real-life study in 414 patients
P. Lampertico1, G. Grossi1, A. Loglio1, F. Facchetti1, E. Galmozzi1,
M. Colombo2. 1Division of Gastroenterology and Hepatology,
Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Università
degli Studi di Milano, Milan; 2Center for Translational Hepatology
Research, IRCCS Humanitas Hospital and University, Rozzano, Italy
E-mail: pietro.lampertico@unimi.it
Background and Aims: TDF is a popular treatment option for
patients with CHB, although in a recent randomized controlled study
comparing TDF with TAF, naïve CHB patients treated for 48 weeks
with TDF showed significant renal and bone toxicities. Aim of the
study was to define the prevalence and risk factors for such toxicities
in HBV monoinfected patients long-term treated with TDF in a reallife setting.

Methods: All the TDF treated patients with CHB between February
and July 2016 were enrolled in a cross-sectional single center, real-life
study. Renal safety was assessed by a panel of biomarkers including
proteinuria, urinary protein to creatinine (UPCR), urinary albumin to
creatinine (UACR), urinary B2-microglobulin (UBCR), and TmPO4/
GFR ratio. Spine and hip DEXA scans, FRAX, Vitamin D and PTH levels
were also recorded. Additionally, the rs717620 of MRP2 (ABCC2 gene)
was looked for by real-time polymerase chain reaction using the
TaqMan allelic discrimination kit.
Results: 414 patients (62 yr, 22–87,76% males) treated with TDF for
82 (1–197) months were enrolled. eGFRCG was 69 mL/min, (36% had
<60 eGFR), 33% were on alternate day dosing. Most patients were
Caucasians (94%), HBeAg negative (91%), infected by genotype D
(79%) with undetectable HBV-DNA (90% < 10 IU/mL) and normal ALT
levels (92%) who received TDF after LAM and/or ADV exposure (60%).
45% had cirrhosis, 38% arterial hypertension and 10% diabetes, 6% had
Vit D levels <15 ng/mL (but 92% were supplemented) while PTH
levels were elevated in 20%. Fibroscan values were 5.4 Kpa (range 3–
33). Osteopenia and osteoporosis were observed in 42% and 14%
patients at spine and 37% and 4% at hip. The 10-year probability of
major osteoporotic fractures and hip fractures by FRAX was 4.7% and
1.2%, respectively. As far as renal tubular safety was concerned, 37%
of the patients had low blood phosphate (<2.7 mg/dL, 10% <2.3),
59% had increased UBCR (>300 mg/g), 66% hyperphosphaturia
(<0.80 TmPO4/GFR ratio) and 53% hypercalciuria (>0.11 UCA/Cr
ratio). By converse, significant UPCR, UACR and proteinuria by
dipstick analysis were observed only in 8%, 27% and 6% of the
patients. Overall, 41% of the patients had two markers of proximal
tubular damage. Patients with proximal tubular toxicity were older,
previously exposed to ADV, with lower eGFR, diabetes and arterial
hypertension.
Conclusions: A significant proportion of CHB patients on long-term
TDF has proximal tubular damage associated with hypercalciuria.
These patients might benefit from a TDF to TAF switch.
SAT-157
Minimal increases of alpha-fetoprotein above the normal value
strongly predict HCC development in compensated Caucasian HBV
cirrhotics treated by entecavir or tenofovir: a 7-year longitudinal
cohort study in 225 patients
A. Loglio1, G. Grossi1, M. Iavarone1, M. Viganò2, A. Sangiovanni1,
M. Colombo3, P. Lampertico1. 1Division of Gastroenterology and
Hepatology, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico,
Università degli Studi di Milano; 2Division of Hepatology, Ospedale San
Giuseppe, Università degli Studi di Milano, Milan; 3Center for
Translational Hepatology Research, IRCCS Humanitas Hospital and
University, Rozzano, Italy
E-mail: pietro.lampertico@unimi.it
Background and Aims: Long-term oral nucleos(t)ide analog (NUC)
therapy in patients with hepatitis B virus (HBV)-related compensated
cirrhosis prevents clinical decompensation but not HCC (2.8% per
year). As the diagnostic accuracy of alpha-fetoprotein (AFP) in this
specific setting remains debated, aim of the study was to assess the
sensitivity and specificity of AFP value in HCC diagnosis.
Methods: 225 HBsAg-positive monoinfected compensated cirrhotic
patients without baseline HCC treated with TDF or ETV were
consecutively enrolled in this longitudinal cohort study. Median age
was 60 (21–81) years, 80% males, 97% Caucasian, 88% HBeAg negative,
76% genotype D, 73% with normal ALT, 65% previously treated by
LMV/ADV; median AFP 2 (1–296) ng/mL, BMI 25 (17–40) Kg/m2 and
PLT 162.000 (22.000–320.000)/mmc. Patients were regularly followed-up till HCC development or July 2016 with blood tests
comprehensive of AFP (normal value ≤7 ng/mL) assessed every 3–6
months and HCC surveillance every 6 months according to current
guidelines.
Results: 5338 AFP measurements were collected over 89 (7–109)
months of follow-up; 31 (13.8%) patients developed a HCC (1.9% per
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year), monofocal in 84% of the cases, median diameter 14 (6–50) mm
and median AFP 4 (1–1040) ng/mL. Out of 198 (87%) patients with
AFP ≤ 7 ng/mL (median 2, range 1–7 ng/mL) at ETV/TDF start, 9 (4.5%,
group A) had an AFP increased over 7 ng/mL at least at one-time point
(after 53 months, range 13–82). 8 of these 9 patients (89%) developed
HCC within 3.6 (0.3–12.3) months after AFP increase. The only case
with an AFP increase up to 14 ng/mL without HCC had normal ALT
levels but multiple hepatic metastases due to lung cancer. Among the
remaining 189 (95.4%, group B) patients who maintained AFP levels
persistently within the normal range throughout the follow-up, 18
developed HCC after 48 (7–75) months of therapy (1.3% per year).
Overall, an increase of AFP above 7 ng/mL had a 69.2% sensitivity and
99.4% specificity in diagnosing HCC in long-term suppressed HBV
patients, with a PPV of 88.9% and a NPV of 90.4%. Among the 27 (12%)
patients with baseline AFP > 7 ng/mL followed for 81 (16–108)
months, HCC occurred in 5 (16%) after 48 (20–87) months. Overall,
during 89 (7–109) months of follow-up, 5 (16%) patients were
transplanted, 5 (16%) died, 1 (3%) was lost lo follow-up and 20 (65%)
were still alive.
Conclusions: An increase of AFP levels >7 ng/mL is highly specific of
HCC development in Caucasian HBeAg negative patients long-term
treated by NUCs compensated HBV cirrhosis.
SAT-158
The selective FXR agonist EYP001 is well tolerated in healthy
subjects and has additive anti-HBV effect with nucleoside
analogues in HepaRG cells
S. Joly1, M. Porcherot1, P. Radreau1, J. Vonderscher1, P. André1,
E. Meldrum1, G. Arold2, J. Van de Wetering de Rooij2, C. Staner3,
C. Laveille4, P. Scalfaro1. 1ENYO PHARMA, Lyon, France; 2PRA Health
Sciences, Utrecht, The Netherlands; 3Pharma Partnering in Research &
Strategy, Rouffach; 4Calvagone, Liergues, France
E-mail: ps@enyopharma.com
Background and Aims: Nucleoside analogues (NAs) inhibiting
Hepatitis B virus (HBV) polymerase are the main components of
approved HBV therapies but new approaches to overcome the need
for a life-long therapy are needed. Bile acids improve transaminase
activities in patients with chronic HBV and the HBV replication cycle
appears to interact with the human nuclear farnesoid X receptor
(FXR), an important regulator of bile acid metabolism. FXR agonists
have been reported to inhibit HBV replication in vitro. EYP001 is a
selective, synthetic FXR agonist. We present human data on the
safety, tolerance and PK of EYP001 and its anti-HBV in vitro effect
alone or in combination with Entecavir (ETV) or Tenofovir (TDF).
Methods: EYP001 or placebo was administered to 10 cohorts of
young males (6 verum, 2 placebo is each cohort). The first 6 cohorts
received single EYP001 doses of 30, 60, 120, 250, 500 and 800 mg. 4
cohorts are to receive multiple doses during 15 days. Plasma EYP001
concentrations, clinical laboratory, ECG, adverse events (AEs) and
vital signs were evaluated. Anti-HBV activity of EYP001 was also
tested in differentiated HepaRG cells which host the complete viral
replication when infected with an HBV. HBV mRNA, DNA, and
proteins were assayed.
Results: A total of 46 subjects were dosed so far and safety and
tolerability have been good for all cohorts, with no treatment-related
discontinuations or serious adverse events (SAEs). AEs were generally
mild and mostly not related to study drug. At 500 and 800 mg few
subjects reported short-lasting nausea or dyspepsia. The PK of EYP001
was linear up to 500 mg with Tmax of 2.3–2.5 h and T1/2 1.4–2.4 h. At
800 mg a less then linear increase in exposure was observed and
absorption was somewhat delayed. The elimination phase was similar
in all cohorts. In HepaRG cells, EYP001 inhibited HBV DNA, HBsAg and
HBeAg secretion. ETV and TDF reduced HBV DNA secretion but had
little effect on HBsAg and HBeAg levels. The combination of EYP001
and ETV or TDF showed an additive effect on HBV DNA.
Conclusions: The synthetic FXR agonist EYP001 inhibited the HBV
replication cycle in HepaRG cells resulting in significant reductions in
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HBV DNA, HBsAg and HBeAg secretion, with additive effects when
combined with ETV or TDF. The tolerance in healthy male subjects
was good and the oral PK profile supports further clinical testing in
combination with NA in chronic HBV patients.
SAT-159
Kinetics of serum HBsAg and HBcrAg in predicting response to
pegylated interferon-based therapy in patients with HBeAgnegative chronic hepatitis B
N. Chuaypen1, S. Chittmittraprap1, N. Hirankarn2, S. Treeprasertsuk3,
Y. Tanaka4, Y. Poovorawan5, P. Tangkijvanich1. 1Biochemistry;
2
Microbiology; 3Medicine, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand; 4Virology and Liver Unit, Nagoya City
University Graduate School of Medical Sciences, Nagoya, Japan;
5
Pediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand
E-mail: pisittkvn@yahoo.com
Background and Aims: The aim of this study was to determine the
predictive role of serum hepatitis B core-related antigen (HBcrAg)
and HBsAg levels at baseline and during treatment in patients with
chronic hepatitis B (CHB) receiving pegylated interferon (PEG-IFN)based therapy.
Methods: A total of 121 Thai patients with HBeAg-negative CHB, who
had been enrolled in a previous randomized clinical trial of 48-week
PEG-IFN monotherapy or combination with entecavir (ETV) were
recruited. HBsAg and HBcrAg levels were serially tested by automated
chemiluminescent immunoassays. Paired liver biopsies at baseline
and end of treatment were assessed for intrahepatic covalently closed
circular DNA (cccDNA) by real-time PCR.
Results: At 3-year post-treatment follow-up, overall sustained
virological response (SVR) and HBsAg clearance rates were observed
in 29% and 9%, respectively. Baseline HBcrAg was correlated with HBV
DNA (r = 0.649, p < 0.001) and cccDNA (r = 0.393, p = 0.001) but not
with HBsAg (r = 0.070, p = 0.446). Low baseline HBsAg (<3.4 log10 IU/
mL), as well as HBsAg and HBcrAg declines (≥0.5 log10) at week 12
were identified as predictors of SVR, while HBsAg decline at week 12
was an independent factor associated with HBsAg clearance. Patients
with unfavorable baseline markers (HBsAg ≥ 3.4 log10 IU/mL plus
HBcrAg ≥3.7 log10 U/mL) achieved SVR and HBsAg clearance in 10%
and 0%, respectively. At week 12, declines of HBsAg, HBcrAg and both
antigen levels <0.5 log10 yielded negative predictive values of 90%,
82% and 96%, respectively.
Conclusions: Quantitative HBcrAg represented a surrogate marker of
cccDNA in HBeAg-negative CHB. This novel antigen, in conjunction
with HBsAg quantification, identified patients with low probability of
treatment response in long-term follow-up. These results could help
individualize decision-making in patients receiving PEG-IFN-based
therapy.
SAT-160
Antiviral activity of GS-5801, a liver-targeted prodrug of a lysine
demethylase 5 inhibitor, in a hepatitis B virus primary human
hepatocyte infection model
S. Gilmore1, D. Tam1, R. Dick1, T. Appleby1, G. Birkus2, M. Willkom1,
W.E. Delaney1, G.T. Notte1, B. Feierbach1. 1Gilead Sciences, Foster City,
United States; 2Institute of Organic Chemistry and Biochemistry of the
Czech Academy of Sciences, Prague, Czech Republic
E-mail: sarah.gilmore@gilead.com
Background and Aims: GS-5801 is a liver-targeted prodrug of a small
molecule inhibitor of lysine demethylase 5 (KDM5) currently in phase
1 studies for the treatment of chronic hepatitis B (CHB). KDM5 is an
epigenetic “eraser” that demethylates di- and tri-methylated lysine 4
on histone 3 (H3K4me3). Inhibition of KDM5 results in a global
increase in H3K4me3 on chromatin and inhibits HBV RNA, DNA, and
antigens in HBV-infected primary human hepatocytes (PHH). Here
we characterized the relationship between the pharmacodynamic
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(PD) response (using changes in H3K4me3) and antiviral (AV) activity
of GS-5801 in vitro.
Methods: GS-5801 PD effects and AV activity were assessed in HBVinfected PHH for 14 days using either a “continuous” or a “pulse” dose
regimen. PHH (n = 3 donors) treated continuously received a dose of
GS-5801 (0.016–10 µM) every 3–4 days (4 doses); PHH treated with a
pulse dose received a single, 2 hour dose of GS-5801 (0.1–10 µM)
before media change. For PD analyses, histones were extracted to
assess the H3K4me3:total histone 3 (H3) ratio by ELISA. To assess AV
activity, secreted HBeAg and HBsAg, HBV intracellular RNA and
secreted DNA were measured by ELISA or quantitative PCR.
Results: In HBV-infected PHH, continuous dosing of GS-5801 caused
maximal increase in H3K4me3:H3 by Day 6 (4.8-fold above vehicle)
that was maintained for the duration of the 14-day experiment.
Levels of HBV RNA, DNA, and antigens were maximally inhibited by
Day 14 in the continuous dose regimen (e.g., 91–95% HBeAg
inhibition). In the pulse dose regimen, GS-5801 resulted in a
maximal increase in H3K4me3:H3 levels (3.0-fold above vehicle) by
Day 3 that returned to within 1.6-fold of baseline levels by Day 12–14.
Despite the transient increase in H3K4me3:H3 in the pulse
regimen, the AV effect on Day 14 (73–96% HBeAg inhibition) was
similar to that of the continuous regimen. In both treatment
regimens, maximal induction of the H3K4me3:H3 ratio by Day 3–6
positively correlated with a subsequent antiviral effect at Day 14 in
PHH tested.
Conclusions: GS-5801 causes a potent and sustained reduction of
HBV RNA, DNA, and antigens in HBV-infected PHH in vitro. Antiviral
activity is correlated with increases in H3K4me3:H3 ratios.
Furthermore, sustained increases in H3K4me3:H3 levels are not
required for antiviral activity in vitro. These data define the PD
response (histone methylation) expected to be associated with
antiviral activity of GS-5801 in CHB patients.
SAT-161
Whole-genome sequencing of patients achieving hepatitis B virus
serum antigen loss following tenofovir disoproxil fumerate (TDF)
and/or pegylated-interferon α-2a (PEG) therapy
S.E. Kleinstein1,2, P. Marcellin3, H.L. Chan4, P.R. Shea1, A. Gaggar5,
K. Kitrinos5, B. Jump5, G.M. Subramanian5, J. Peterson6,
D.B. Goldstein1. 1Institute for Genomic Medicine, Columbia University,
New York; 2Molecular Genetics and Microbiology, Duke University,
Durham, United States; 3Service d’Hépatologie, Hôpital Beaujon, Clichy,
France; 4The Chinese University of Hong Kong, Hong Kong, Hong Kong,
China; 5Gilead Sciences Inc, Foster City, United States; 6University of
Hamburg, Hamburg, Germany
E-mail: sarah.kleinstein@duke.edu
Background and Aims: We previously investigated the association of
rare human genetic variants with hepatitis B virus (HBV) serum
antigen (HBsAg) loss following TDF treatment in 10 chronic hepatitis
B (CHB) patients and identified several non-significant but biologically relevant genes. Here, we expand the analysis to include 8
additional HBsAg loss cases following TDF/PEG therapy in an
independent cohort both as a replication and in combination with
our previous cohort.
Methods: Whole-genome sequencing (WGS) was performed on
patient DNA using the Illumina HiSeq2500. The 8 HBsAg loss cases
were compared to 84 Caucasian WGS population controls.
Additionally, 10 HBsAg loss cases from a prior TDF treated cohort
were available for a combined analysis (18 HBsAg loss cases v. 207
matched WGS population controls). Gene-based and single-variant
association tests were run using a case-control study design. Genebased analyses were limited to coding region, functional variants. All
analyses were corrected for the number of genes or variants tested
using a Bonferroni adjustment.
Results: Overall, there was little replication between the CHB cohorts,
and no variants or genes were identified with a significant treatment
response in either the replication or combined analyses. The

combined analysis of 18 HBsAg loss patients identified 5 out of 9
genes from the previous analysis among the top associations (PDCD1,
IL2RA, SCTR, IFI16, GMEB1), though only one gene, SCTR, was identified
with variants in HBsAg loss cases from both cohorts. The replication
cohort of 8 HBsAg loss patients on TDF/PEG identified 13 other nonsignificant genes that were biologically relevant (SH3BP4, NAV3,
GOLGB1, MYH13, RPS6KA4, MX2, RSF1, APOH, OAS3, MNDA, IL6R, AP1S3,
IGF2R), though none of these genes overlapped with those identified
in the previous analysis.
Conclusions: WGS of a small cohort of Caucasian CHB patients with
HBsAg loss following TDF/PEG treatment failed to replicate results
from an independent TDF cohort. Further, combined WGS of the two
cohorts was unable identify any statically significant enrichment of
rare variation among HBsAg loss cases relative to population controls.
Several potentially biologically interesting genes were identified
separately in each cohort. It remains unclear if these genes and
variants act in HBsAg loss or HBV control; much larger cohorts will be
required to fully address this question.
SAT-162
Smaller decreases in bone mineral density in chronic hepatitis B
patients receiving tenofovir alafenamide compared with
tenofovir disoproxil fumarate over 96 weeks
S. Fung1, W.L. Chuang2, S. Nishiguchi3, W.K. Seto4, W.Y. Tak5,
E.M. Erne6, M. Jablkowski7, V. Morozov8, A.H. Lau9, V. Suri9,
J.F. Flaherty9, K. Kim9, A. Gaggar9, G.M. Subramanian9, M. Celen10,
S.-G. Lim11, H.L. Chan12. 1Medicine, University of Toronto, Toronto, ON,
Canada; 2Kaohsiung Medical University Hospital, Kaohsiung, Taiwan;
3
Hyogo College of Medicine Hospital, Nishinomiya, Hyogo, Japan;
4
Queen Mary Hospital, Hong Kong, Hong Kong, China; 5Kyungpook
National University Hospital, Daegu, Korea, South; 6Azienda Ospedaliera
- Universita di Padova, Padua, Italy; 7Oddziak Obserwacyjno-Zakazny,
Poland; 8Medical Company Hepatology LLC, Russia; 9Gilead Sciences,
Inc., Foster City, CA, United States; 10Dicle University, Diyarbakır, Turkey;
11
National University Hospital Singapore, Singapore; 12The Chinese
University of Hong Kong, Hong Kong, Hong Kong, China
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: Tenofovir alafenamide (TAF), a novel prodrug
of tenofovir, is more stable in plasma and more efficiently delivers
tenofovir into hepatocytes, resulting in lower systemic tenofovir
exposures than tenofovir disoproxil fumarate (TDF). Compared with
TDF, smaller declines in bone mineral density (BMD) were demonstrated with TAF vs. TDF over 48 weeks. Presented here are bone
safety results at Week 96.
Methods: In two identically-designed double-blind Phase 3 studies,
1301 patients were randomized (2:1) to receive TAF 25 mg QD or TDF
300 mg QD. Dual energy X-ray absorptiometry (DXA) scans were
evaluated for mean percent change from baseline and by the
proportion with >3% declines in hip and spine BMD. BMD changes
were also assessed in the subset of patients at higher risk for bone
loss (females, advanced age [≥50 y], Asian race, eGFR <90 mL/min).
Serum markers of bone resorption (CTX) and formation (osteocalcin,
bone-specific alkaline phosphatase, P1NP) were also assessed serially
over 96 weeks.
Results: In patients randomized to TDF, continued declines in hip and
spine BMD were seen over 96 weeks, whereas mean percent change
from baseline remained small in patients randomized to TAF ( p <
0.001 and p < 0.0001 between treatment arms for Weeks 48 and 96,
respectively) (Table). A higher proportion of subjects treated with
TDF also experienced >3% declines in hip and spine BMD compared
with TAF-treated patients (Table, p < 0.0001). Greater declines in BMD
were seen in patients with > 1 risk factor for bone loss at baseline;
however, in comparison to TDF, the proportion with >3% declines in
hip and spine BMD were lower in the TAF group ( p < 0.0001 for
individual risk factors) and were less impacted by the presence of
multiple risk factors (Table, p < 0.005 for any number of risk factors).
By multivariate analysis baseline predictors for > 3% decline in hip or
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spine BMD at Week 96 were: treatment with TDF, female gender, and
older age. The smaller changes in BMD seen with TAF were associated
with minimal changes in markers of bone turnover compared with
TDF. Over 96 weeks, 16 patients (9 TAF and 7 TDF) experienced
fractures which were nearly all trauma-related.
Table: Bone Safety Results at Weeks 48 and 96
TAF
Week 48

TDF
Week 96

Hip BMD, mean (SD) %
−0.16 (2.24) −0.33 (2.55)
change from Baseline
Spine BMD, mean (SD)
−0.57 (2.91) −0.75 (3.63)
% change from
Baseline
Patients with >3% Hip
8%
14%
BMD decline
Patients with >3% Spine
20%
25%
BMD decline
>3% Hip BMD decline by presence of risk factors:
0–1
8%
11%
2
8%
13%
3
9%
18%
4
10%
34%
>3% Spine BMD decline by presence of risk factors
0–1
20%
23%
2
17%
20%
3
20%
27%
4
26%
53%

Week 48

Week 96

−1.86 (2.45)

−2.52 (2.97)

−2.37 (3.20)

−2.59 (3.89)

27%

39%

38%

45%

20%
20%
41%
58%

32%
30%
55%
75%

30%
37%
53%
64%

36%
45%
52%
88%

patients obtained more HBeAg seroconversion than monotherapy
patients (24% vs. 9%; p < 0.005) and they showed a significantly
higher overall response than monotherapy for patients who were
PegIFN naïve (34.0% versus 20.8%, p = 0.03; Odds Ratio (OR) 3.14; 95%
Confidence Interval (CI) 1.55–6.39, p < 0.005).
Furthermore, lower baseline HBsAg (OR 0.58; 95% CI 0.36–0.95, p =
0.03) and HBV DNA (OR 0.46; 95% CI 0.31–0.68, p < 0.005)
independently predicted response. Duration of ETV pretreatment
was associated with HBsAg and HBV DNA levels (both p < 0.005), but
not with response ( p = 0.82). Within responders who discontinued
therapy at week 48, 15/20 (75%) add-on patients had sustained
response at week 96, versus to 4/10 (40%) who responded to
monotherapy ( p < 0.005).

Conclusions: Through 96 weeks of treatment, TAF was associated
with smaller decreases in BMD and had less impact on bone
parameters compared to TDF. The magnitude of these differences
was most pronounced in those at higher risk for bone loss.
SAT-164
Addition of ( pegylated) interferon to entecavir increases response
in treatment naïve HBeAg-positive patients with chronic
hepatitis B
S. Liem1,2, M.J. van Campenhout2, H. Chi2, W.P. Brouwer2, Q. Xie3,
X. Qi4, C. Liang4, F. Tabak5, B.E. Hansen1,2,6, H.L. Janssen1. 1Toronto
Centre for Liver Disease, Toronto General Hospital, University Health
Network, Toronto, Canada; 2Department of Gastroenterology and
Hepatology, Erasmus University Medical Center Rotterdam, Rotterdam,
The Netherlands; 3Department of Infectious Diseases, Ruijin Hospital,
Jiao Tong University; 4Department of Hepatitis Disease, Shanghai Public
Health Clinical Center, Fudan University, Shanghai, China; 5Cerrahpasa
Medical Faculty, Istanbul, Turkey; 6Institute of Health Policy,
Management and Evaluation, University of Toronto, Toronto, Canada
E-mail: k.s.liem@erasmusmc.nl
Background and Aims: Various treatment combinations of peginterferon (PegIFN) and nucleos(t)ide analogues have been evaluated in
chronic hepatitis B (CHB) patients, but the optimal regimen to achieve
response remains unclear. We studied in a large population whether
PegIFN add-on to entecavir (ETV) treatment increases response
compared to ETV monotherapy in patients with HBeAg positive CHB.
Also we studied whether duration of ETV pre-treatment influences
response.
Methods: We analyzed HBeAg positive patients from two investigator-initiated, randomized controlled trials. Patients received ETV
pretreatment for at least 24 weeks and were then (baseline) allocated
to 24–48 weeks of ETV + PegIFN alpha add-on, or 24–48 weeks of
continued ETV monotherapy. Response was defined as combined
HBeAg loss with HBV DNA <200 IU/mL 48 weeks after PegIFN
discontinuation.
Results: Of 251 patients, 123 started on PegIFN add-on and 128
continued ETV monotherapy. Baseline characteristics of both groups
were comparable. Mean baseline HBV DNAwas 2.2 (SD 2.4) log IU/mL,
median ALT 0.5 (IQR 0.4–0.8) × ULN, and mean qHBsAg 3.6 (SD 0.8)
log IU/mL. Response was observed in 38/123 (31%) patients with addon therapy and 27/128 (21%) on monotherapy ( p = 0.08). Add-on
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Conclusions: PegIFN add-on to ETV therapy was associated with
higher overall response and HBeAg seroconversion compared to ETV
monotherapy in CHB patients, particularly in those who were naïve to
PegIFN therapy. Patients with lower HBsAg and HBV DNA levels were
likely to benefit most from PegIFN addition.
SAT-165
Sustained efficacy and surface antigen seroconversion in the
woodchuck model of chronic hepatitis B with the selective tolllike receptor 8 agonist GS-9688
S. Daffis1, J. Chamberlain1, J. Zheng1, R. Santos1, W. Rowe1, M. Mish1,
D. Ramakrishnan1, C. Yon2, M. Suresh2, S. Menne2, P. Cote2,
W.E. Delaney, IV 1, S.P. Fletcher1, R. Mackman1. 1Gilead Sciences, Foster
City, CA; 2Georgetown University Medical Center, Washington, DC,
United States
E-mail: stephane.daffis@gilead.com
Background and Aims: GS-9688 is a selective small molecule agonist
of toll-like receptor 8 (TLR8) in clinical development. The pharmacokinetics (PK), pharmacodynamics (PD), safety, tolerability and
antiviral activity of GS-9688 was evaluated in the woodchuck model
of chronic hepatitis B (CHB).
Methods: Woodchucks chronically infected with woodchuck hepatitis virus (WHV) were dosed orally once a week with vehicle (n = 11),
1 mg/kg GS-9688 (n = 6) or 3 mg/kg GS-9688 (n = 6) for 8 weeks and
monitored for a follow-up period of 24 weeks. The animals were
assessed for safety, tolerability, PK, PD (whole blood macrophage
receptor with collagenous structure [MARCO] mRNA) and antiviral
efficacy (serum WHV DNA, WHsAg, anti-WHsAg antibodies and
intrahepatic WHV DNA, RNA and cccDNA). Peripheral WHV-specific
T cell responses were assessed ex vivo using a proliferation assay.
Results: Oral administration of vehicle or 1 mg/kg GS-9688 did not
induce a significant PD or antiviral response. In contrast, oral
treatment with 3 mg/kg GS-9688 significantly induced whole blood
MARCO mRNA levels and led to a reduction of serum WHV DNA
(mean: 5.1, range: 2.8–7.4 log10 GE/mL) and WHsAg (mean: 3.7,
range: 2.2 to >4.6 log10 ng/mL) levels in 4 out of 6 animals. This
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antiviral effect was sustained in 3 animals, which had >95% reduction
in intrahepatic WHV cccDNA, DNA and RNA at week 9 or the end-ofstudy. These 3 animals also had detectable anti-WHsAg antibodies
and an enhanced peripheral WHV-specific T cell response. There was
a trend toward higher plasma GS-9688 levels, and therefore higher
hepatic exposures of GS-9688, in woodchucks with an antiviral
response. GS-9688 was well-tolerated at the efficacious dose. There
were no adverse clinical observations noted and no changes in body
weight and temperature. There were no changes in serum chemistry
except minimal, transient increases in AST and SDH in animals with
an antiviral response. One animal dosed with 3 mg/kg GS-9688 had
decreased platelet counts, which fully resolved after a single dose
holiday. No additional changes in clinical pathology parameters were
noted in this woodchuck.
Conclusions: This study demonstrates that short duration, finite
treatment with the oral TLR8 agonist GS-9688 was well tolerated and
induced a sustained antiviral response in the woodchuck model of
CHB. These data support investigation of GS-9688 for the treatment
of CHB.
SAT-166
Three-year efficacy and safety of tenofovir disoproxil fumarate
monotherapy for multidrug-resistant chronic hepatitis B
S.Y. Kwon1, Y.-S. Lim2, Y.S. Lee2, G.-Y. Gwak3, K.S. Byun4, Y.J. Kim5,
J. Choi2, J. An2, H.C. Lee2, B.C. Yoo1. 1Internal Medicine, Konkuk
University School of Medicine; 2Gastroenterology, Asan Medical Center,
University of Ulsan College of Medicine; 3Internal Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine; 4Internal
Medicine, Korea University College of Medicine; 5Internal Medicine,
Seoul National University College of Medicine, Seoul, Korea, South
E-mail: sykwonmd@hotmail.com
Background and Aims: Tenofovir disoproxil fumarate (TDF) monotherapy for 48 weeks shows non-inferior efﬁcacy to TDF plus
entecavir (ETV) combination n patients with hepatitis B virus (HBV)
resistant to multiple drugs, including ETV and/or adefovir. However,
whether prolonged TDF monotherapy would be safe and increase the
virologic response rate in these patients is unclear.
Methods: Among 192 patients with HBV resistant mutations to
lamivudine, ETV, and/or adefovir who were randomized to receive
TDF monotherapy (n = 95) or TDF/ETV combination (n = 97) for 48
weeks, 189 agreed to continue TDF monotherapy (TDF-TDF) or to
switch to TDF monotherapy (TDF/ETV-TDF), and 180 (93.8%)
completed the 144-week study.

Results: At week 48, 66.3% in the TDF-TDF group and 68.0% in the
TDF/ETV-TDF group had serum HBV DNA <15 IU/mL ( p = 0.80). At
week 144, the proportion increased to 76.8% and 72.2%, respectively
( p = 0.46). By on-treatment analysis, 87.8% and 91.1%, respectively,
had HBV DNA < 60 IU/mL at week 144 ( p = 0.47) (Figure). Virologic
breakthrough occurred in six patients due to poor drug adherence. At
week 144, 19 patients who had HBV DNA levels >60 IU/mL qualified
for genotypic resistance analysis, and six retained some of their

baseline resistance mutations of HBV. No patients developed
additional resistance mutations.. Estimated GFR significantly
increased at week 144 from baseline (3.14 mL/min/1.73 m2, p =
0.002). The mean change in bone mineral density from baseline
at week 144 was 0.33% and −0.84% at the spine ( p = 0.42) and femur
( p = 0.002), respectively.
Conclusions: TDF monotherapy was efficacious and safe in patients
with multidrug-resistant HBV for up to 144 weeks.
SAT-167
Antiviral efficacy of a novel hepatitis B virus expression inhibitor
in combination with entecavir and wIFN-alpha in woodchucks
model of chronic hepatitis B
S. Wildum1, G. Steiner1, S. Luangsay1, M. Suresh2, K. Korolowicz2,
M. Balarezo2, C. Yon2, M. Murreddu2, X. Hong2, B. Kallakury2,
R. Tucker2, H. Mueller1, S. Menne2, J. Young1, H. Javanbakht1. 1Roche
Innovation Center Basel, F. Hoffmann - La Roche, Basel, Switzerland;
2
Department of Microbiology & Immunology, Georgetown University
Medical Center, Washington, United States
E-mail: steffen.wildum@roche.com
Background and Aims: Chronic hepatitis B virus (HBV) infection
represents a critical unmet medical need with over 240 million
people infected worldwide. We have previously discovered a novel,
potent and orally bioavailable small molecule inhibitor of HBV gene
expression (RG7834). Unlike nucleos(t)ide therapies which reduce
viremia but do not lead to effective reduction in antigenemia, RG7834
significantly reduces the level of HBsAg as well as lowers HBV DNA
in both in vitro and in vivo replication models of chronic HBV
infection. In this study we evaluated the potency of RG7834 in the
woodchuck model of chronic HBV infection alone or in combination
with entecavir and wIFN-α.
Methods: Woodchucks chronically infected with woodchuck hepatitis virus (WHV) were dosed with RG7834 (10 mg/kg, p.o. twice-aday) either alone or in combination with entecavir (0.1 mg/kg, p.o.,
once daily) and wIFN-α (0.1 mg, s.c., three times/week (week 0–4), no
treatment (week 4–6) and twice weekly (week 6–14)) for 14 weeks
and followed up for another 10 weeks.
Results: Oral treatment of RG7834 induced a mean reduction of
2.57 log10 in WHsAg and 1.7 log10 in WHV DNA, compared to
baseline. In comparison, combination of entecavir and wIFN-α
induced a mean reduction of 2.40 log10 in WHsAg and 6.70 log10 in
WHV DNA. Remarkably, combination of RG7834, entecavir and wIFNα profoundly reduced WHsAg and WHV DNA levels by 5.00 log10 and
7.46 log10, respectively. However, both viral parameters rebounded to
baseline after cessation of treatment and no antibody response
against WHsAg and WHeAg was observed. Next, we evaluated the
ability of peripheral blood mononuclear cells (PBMCs) isolated from
woodchucks to proliferate in response to stimulation with WHsAg
and WHcAg-derived peptides. We demonstrated that only PBMCs
from woodchucks in the triple combination group proliferated
significantly in response to both viral antigens. Notably, PBMC
response was diminished after return of WHsAg to baseline levels
during the off treatment period. Consistently, Pairwise Pearson
correlations on individual animal levels from all groups revealed a
strong negative correlation for WHsAg levels and PBMC proliferation
in response to WHsAg (-0.45) and WHcAg (-0.43) peptides.
Conclusions: In summary, combination of RG7834, entecavir and
wIFN-α resulted in marked and rapid reduction of WHsAg and WHV
DNA. Our data suggest rapid and robust reduction of WHsAg levels
may reduce WHV-specific immune dysfunction in the periphery.
However, longer treatment period may be needed to achieve a
sustained antiviral response.
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SAT-168
In vitro and in vivo characterization of the selective toll-like
receptor 8 agonist GS-9688
S. Daffis1, D. Ramakrishnan1, C. Niu1, J. Zheng1, R. Santos1, M. Mish1,
G. Chin1, V. Aktoudianakis1, S. Metobo1, H.-J. Pyun1, H. Yu1, G. Lee1,
A. Palazzo1, C. Frey1, S. Pflanz1, W.E. Delaney, IV1, S.P. Fletcher1,
R. Mackman1. 1Gilead Sciences, Foster City, CA, United States
E-mail: stephane.daffis@gilead.com
Background and Aims: GS-9688 is a small molecule agonist of tolllike receptor 8 (TLR8) in clinical development. The in vitro selectivity
of GS-9688 for TLR8 was determined and the cytokine profile of GS9688 in human peripheral blood mononuclear cells (PBMC) from
healthy donors (HD) and chronic hepatitis B (CHB) patients was
characterized. The pharmacokinetic and pharmacodynamic response
of cynomolgus monkeys to a single oral dose of GS-9688 was also
evaluated.
Methods: Selectivity of GS-9688 for TLR8 was evaluated in HEK293
cells stably expressing individual human innate immune receptors
together with a reporter gene under the control of an NF-κB or IRF3
promoter. PBMCs obtained from HDs (n = 10) and age-matched CHB
patients (n = 10) were treated for 24 hours with GS-9688 and
cytokines analyzed by Luminex® assay. Intracellular cytokines in
myeloid dendritic cells (mDCs), monocytes and plasmacytoid
dendritic cells ( pDCs) from HD PBMCs (n = 6) were evaluated by
flow cytometry. Cynomolgus monkeys (n = 3/group) were dosed
orally with 0.03–300 mg/kg GS-9688 and serum cytokines were
analyzed by Luminex® assay 2–48 hours post-dose. GS-9688 plasma
concentrations were determined by an LC-MS/MS method.
Results: GS-9688 displayed >100-fold selectivity for human TLR8
over TLR7 in HEK293 cells. GS-9688 did not activate other human
TLRs or innate immune receptors in vitro. In human PBMCs, GS-9688
induced the cellular immune mediators IL-12 and IL-18, and the
antiviral cytokines TNF-α and IFN-γ (EC50 from 217 to 326 nM). In
contrast, GS-9688 had minimal effects on the levels of IFN-α, a TLR7induced cytokine. GS-9688 strongly induced intracellular TNF-α in
mDCs and monocytes but not IFN-α production in pDCs, consistent
with GS-9688 being TLR8-selective. The potency and cytokine profile
were comparable in PBMCs from HDs and CHB patients. Oral GS-9688
demonstrated high first-pass hepatic clearance and minimal systemic
exposure in cynomolgus monkeys. In these animals, GS-9688
induced detectable serum IL-12 and various other cytokines, but
not IFN-α or TNF-α.
Conclusions: GS-9688 is a potent and selective agonist of human
TLR8 that induces IL-12 as well as other cellular immune mediators
and antiviral cytokines in human PBMCs from HD and CHB patients.
GS-9688 has low oral bioavailability in cynomolgus monkeys but
induces serum IL-12 as well as various other cytokines presystemically. Together, these data support investigation of oral GS-9688 for
the treatment of CHB.
SAT-169
Extracellular vesicles including microparticles from hepatitis B
infected patients function as replication bodies and transmit
HBV infection
S. Sukriti1, M.C. Choudhary2, S. Sharma1, J.S. Maras1, A. Singh1,
M. Islam1, S. Sharma1, N. Trehanpati1, E. Gupta2, S.K. Sarin1,3.
1
Molecular and Cellular Medicine; 2Virology; 3Hepatology, Institute of
Liver and Biliary Sciences, New Delhi, India
E-mail: sukritibiochem@gmail.com
Background and Aims: Extracellular vesicles (EVs), including
microparticles (MPs), serve as vehicles for intercellular communication and can mediate transfer of proteins, mRNAs, and microRNAs.
While it has been shown that EVs containing hepatitis B virus (HBV)
can cause NK-cell dysfunction, role of MPs in the transmission of HBV
infection remains unknown. We investigated whether MPs serve as
reservoirs of HBV infection, carry HBV DNA after its clearance from
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plasma post-treatment, mediate viral replication and can transmit
infection.
Methods: MPs were isolated using differential ultracentrifugation
method from chronic hepatitis B (CHB) patients (Group1: qHBsAg+ve
with undetectable HBV DNA post antiviral therapy [n = 9]; Group2:
CHB with detectable HBV DNA > 103 {Median: 4.3 × 104; Range: 1.2 ×
103−9.3 × 108}[n = 12]). HBV DNA was quantified (Cobas Taqman) in
plasma and MPs from both the groups. Hepatocyte origin was
confirmed by ASGPR+ MP levels (mp/ul) by flow-cytometry and
mir122 expression in MPs by qRT-PCR and compared with n = 20
healthy controls (HC). Role of MPs in mediating HBV replication and
infection was assessed in Huh7 cells.
Results: In Gr1, HBV DNA was detected in MPs in n = 5 CHB patients
(60%) which was undetected in plasma, whereas in Gr2, HBV DNA was
seen in n = 12 (100%) but found lower than the values in plasma in all
the patients {MPs HBV DNA, Median: 2.23 × 103; Range: 2.56 × 103–
3.3 × 105}. The probability of detecting HBV DNA in MPs in 60% of Gr1
patients was found significant ( p = 0.08) with relative risk ratio 2.25
(95% of CI 1.08–4.67; p = 0.02) and odds ratio 28.1(95% of CI −1.27 to
619.9; p = 0.03) respectively. ASGPR+ MPs were significantly higher in
CHB patients than HC (342.5 MP/uL vs 60.3 MP/uL; p > 0.00) and
hepatocyte origin was also confirmed by mir122 expression in CHB
MP’s and was 1.5-fold higher than HC. Interestingly, we found MPs
from Gr2 transmitted HBV DNA to Huh7 cells and mediated
replication (HBV viral load-1.93 × 103 IU/mL at 24 h increased to
3.32 × 104 IU/mL at 72 h), whereas MPs from Gr1 failed to do so. Also,
MPs isolated from infected Huh7 cells were unable to cause any
infection further in fresh Huh7 cells.
Conclusions: Hepatic MPs from CHB patients can act as reservoir of
HBV infection and persistence was seen in MPs after clearance of HBV
DNA from serum. Also, they are capable of mediating replication in
Huh7 cells. MPs from infected Huh7 cultured cells are unable to
transmit productive HBV infection in vitro. This novel data may help
develop new therapeutic strategies.
SAT-170
Hepatic steatosis via controlled attenuation parameter
measurements and diabetes contribute to persistent liver fibrosis
in the era of long-term nucleoside analogue therapy for chronic
hepatitis B
W.-K. Seto1, R. Hui1, L.L.Y. Mak1, K.S.H. Liu1, K.-S. Cheung1, J. Fung1,
D.K.-H. Wong1, C.-L. Lai1, M.-F. Yuen1. 1Medicine, The University of Hong
Kong, Hong Kong, Hong Kong, China
E-mail: wkseto@hku.hk
Background and Aims: Natural history studies have shown
significant liver fibrosis to be present in >30% of treatment-naïve
chronic hepatitis B (CHB). Fibrosis regression is possible during
long-term nucleoside analogue (NA) therapy for CHB. The prevalence
of significant fibrosis in the era of NA-treated CHB has not been
investigated.
Methods: From December 2014 onwards, we performed transient
elastography (Fibroscan, Echosens, Paris) for liver stiffness (LS) and
controlled parameter attenuation (CAP) measurements and comprehensive virologic and metabolic assessment in CHB patients being
followed up at the Department of Medicine, Queen Mary Hospital,
Hong Kong. Severe fibrosis was defined using the EASL-ALEH criteria
(LS >9 kPa in normal alanine aminotransferase). Hepatic steatosis was
defined as CAP ≥222 dB/M. Parameters associated with significant
fibrosis were determined.
Results: 1,581 CHB patients (mean age 52.2 ± 11.3 years, 52.3%
male, 89.9% HBeAg-negative) were recruited. 885 patients (55.9%)
were treated with NA therapy for a median duration of 6.3 years
(interquartile range/IQR 3.2–8.5 years). Median LS and CAP
levels were 5.0 kPa (IQR 4.1–7.0 kPa) and 234 dB/m (IQR 198–
275 dB/m) respectively. The prevalence of steatosis, severe fibrosis,
cirrhosis were 47.9% (n = 758), 13.9% (n = 220) and 7.0% (n = 111)
respectively. Proportion of patients with severe fibrosis increased
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significantly with each incremental grade of steatosis (no/mild
steatosis, moderate steatosis and severe steatosis: 12.6%, 16.2%
and 22.0% respectively, p < 0.001). Coverage of NA therapy among
patients with severe fibrosis and cirrhosis was 86.8% (n = 191) and
85.8% (n = 97) respectively. Among 734 CHB patients with NA
treatment ≥2 year, 153 (20.8%) and 79 (10.8%) had significant fibrosis
and cirrhosis respectively. Multivariate analysis showing diabetes ( p
< 0.001, OR 2.786, 95% CI 1.626–4.785), increased CAP (p = 0.012, OR
1.006, 95% CI 1.001–1.010), and a low platelet count ( p < 0.001, OR
0.983, 95% CI 0.979–0.987) to be independently associated with
severe fibrosis. Undetectable HBV DNA and NA therapy duration had
no association with the severe fibrosis ( p > 0.05).
Conclusions: A lower prevalence of severe fibrosis was noted during
the current NA-treated era of CHB. Hepatic steatosis and diabetes
were linked with persistent severe fibrosis among NA-treated
patients, suggesting control of metabolic risk factors in NA-treated
CHB would be needed to enhance fibrosis regression.
(Acknowledgements: Supported by the S.K. Yee Medical Foundation)
SAT-171
Continued improvement in renal laboratory parameters in CHB
patients treated with tenofovir alfenamide (TAF) compared with
tenofovir disoproxil fumarate (TDF) over 96 weeks
W.L. Chuang1, K. Agarwal2, J.S. Hwang3, F. Caruntu4, F. Wong5,
H.W. Hann6, J. Flaherty7, A. Lau7, A. Gaggar7, V. Suri7, S. Mo7,
G.M. Subramanian7, A.J. Hui8, H. Yatsuhashi9, Y.S. Lim10. 1Kaohsiung
Medical University Hospital, Kaohsiung, Taiwan; 2Kings College
Hospital, London, United Kingdom; 3Keimyung University Dongsan
Medical Center, Daegu, Korea, South; 4National Institute for Infectious
Diseases Matei Bals, Bucharest, Romania; 5University Health Network,
Toronto, Canada; 6Thomas Jefferson University Hospital, Philadelphia;
7
Gilead Sciences, Foster City, United States; 8Alice Ho Miu Ling
Nethersole Hospital, Hong Kong, Hong Kong, China; 9National Hospital
Organization Nagasaki Medical Center, Nagasaki, Japan; 10Asan Medical
Center, Seoul, Korea, South
E-mail: Anuj.Gaggar@gilead.com
Background and Aims: In Phase 3 studies in patients with chronic
HBV (CHB) the efficacy of TAF was found to be noninferior to TDF at
Week 48 with smaller changes in renal parameters compared with
TDF treatment. This benefit was particularly evident in patients with
risk factors for renal impairment (advanced age, females, comorbidities). Here, we present renal safety results after 96 weeks of
treatment.
Methods: In two identically-designed Phase 3 studies (Study 110 in
HBeAg positive patients [N = 873] and Study 108 in HBeAg negative
patients [N = 425]), patients were randomized 2:1 to TAF 25 mg QD or
TDF 300 mg QD, and treated for 144 weeks. Renal parameters
including estimated glomerular filtration rate (eGFR) calculated by
the Cockcroft-Gault method were evaluated throughout the study
period. Chronic kidney disease (CKD) staging was categorized
according to the National Kidney Foundation KDOQI guidelines.
Evaluated risk factors for kidney disease included older age (age ≥50),
female gender, renal impairment (eGFR < 90mL/min) and presence of
comorbidities (hypertension, cardiovascular disease and diabetes).
Urine markers of renal glomerular dysfunction (urine protein and
albumin to creatinine ratio) and tubular dysfunction (retinol binding
protein (RBP) and beta-2 microglobulin [B2M] to creatinine ratio)
were serially assessed during the study.
Results: As seen at Week 48, patients treated with TAF continued
to show smaller changes in serum creatinine (mean 0.003 mg/dL for
TAF and 0.019 mg/dL for TDF; p = 0.001) and eGFRCG (median
−1.2 mL/min for TAF and −4.8 mL/min for TDF; p < 0.001) after 96
weeks of treatment. Similarly, median percentage changes in renal
tubular markers, were also smaller in TAF-treated patients compared with TDF patients at Week 96; RBP/Cr ( p < 0.0001) and B2M/Cr
( p < 0.0001). A lower percentage of patients experienced ≥1
stage worsening in NKF CKD stage when treated with TAF compared

with TDF at Week 96 (5.3% vs. 12.5%; p < 0.0001) overall
and when evaluated by risk factors for kidney disease: eGFR <
90 mL/min ( p = 0.0024), age ≥50 ( p = 0.0008) and presence of
comorbidities ( p = 0.012). Furthermore, CKD stage progression
increased disproportionately in the TDF group in patients with ≥2
risk factors (Table).
Table: % Patients with Chronic Kidney Disease Progression (≥1 Stage
Decline)
Number of
risk factors
0 or 1
>= 2

TAF 25 mg

TDF 300 mg

P-value

30/626 (4.8%)
16/164 (9.8%)

28/283 (9.9%)
26/107 (24.3%)

0.005
0.002

P-value was from the Fisher’s exact test.

Conclusions: In patients with CHB, treatment with TAF for 96 weeks
continued to be associated with smaller changes in renal parameters
compared with TDF treatment. The benefits of TAF are particularly
evident in patients with risk factors for kidney disease.
SAT-172
Predictors for clinical relapse within 2 year off-ETV therapy in
HBeAg negative chronic hepatitis B patients
W.-J. Jeng1, I-S. Sheen2, Y.-C. Chen2, Y.-F. Liaw3. 1Gastroenterology and
Hepatology; 2Chang Gung Memorial Hospital, Linkou; 3College of
Medicine, Chang Gung University, Taipei, Taiwan
E-mail: rachel.jeng@gmail.com
Background and Aims: The 1-year clinical relapse (CR) (HBV-DNA
>2000 IU/mL plus ALT >2X ULN) rate after cessation of entecavir (ETV)
by APASL stopping rule in HBeAg-negative chronic hepatitis B
patients has been reported. However, the long-term clinical
outcome as well as predictors for clinical relapse in 2-year off-ETV
therapy were not investigated.
Methods: 577 HBeAg negative chronic hepatitis B patients who
discontinued ETV by the APASL stopping rule (treatment >2 years,
HBVDNA undetectable >1 year) were followed-up monthly in the first
3 months, then every 1–3 months. Baseline age, gender, cirrhosis,
prior treatment, ALT, genotype, HBsAg and HBV DNA levels, duration
of therapy, consolidation therapy, on-treatment viral kinetics, and
end-of-treatment (EOT) HBsAg level were analyzed. Serum HBV DNA
was measured by Cobas Amplicor HBV Monitor (Roche Diagnostics,
negative <20 IU/mL), HBsAg was measured using Roche Elecsys II kit
(negative <0,05 IU/mL).
Results: Of these 577 patients, the age was 53.3 ± 10.6 year-old, 87.7%
were males, 62.4% were treatment experienced and 51% were
evidence of cirrhosis. 345 patients (59.9%) encountered clinical
relapse with median follow-up duration as 131 (1–431.6) weeks. The
1-year, 2-year, 3-year, 4-year and 5-year cumulative CR rate was 39%,
60%, 66%, 72%, 74% respectively. The overall retreatment rate in
clinical relapse patients between non-cirrhotic and cirrhotic status
were 67.5% and 80.6%. 9 patients encountered HBsAg loss during
follow-up (3 encountered clinical relapse prior to HBsAg loss). One
patient encountered hepatic decompensation. The independent
predictors for clinical relapse within 2 year off-ETV therapy were
cirrhosis (adjusted OR: 1.459 (95% CI: 1.041–2.046), P = 0.028), EOT
HBsAg <500 IU/mL (adjusted OR: 0.624 (0.424–0.917), P = 0.016).
Consolidation duration more than 2 years plus total treatment
duration more then 3 years has borderline protective effect for CR
(adjusted OR: 0.727 (0516–1.024), P = 0.068).
Conclusions: The clinical relapse mainly occurs within 2-year after
cessation of ETV treatment in HBeAg-negative CHB patients by APASL
stopping rule. Patients with cirrhosis or those with EOT HBsAg level
more than 500 IU/mL were independent predictors for clinical
relapse within 2-year off-ETV therapy.
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SAT-173
Revisit HBsAg for HBeAg-negative chronic hepatitis B undergoing
peginterferon treatment: a multicenter pooled-analysis study
Y.C. Wang1, C.-Y. Peng2, S.-S. Yang3, C.-W. Su1, Y.-J. Wang4, M.-C. Hou1,
H.-C. Lin1, Y.-H. Huang1,5. 1Division of Gastroenterology and Hepatology,
Department of Medicine, Taipei Veterans General Hospital, Taipei City;
2
Division of Hepatogastroenterology, Department of Internal Medicine,
China Medical University Hospital, Taichung; 3Liver Center, Cathay
General Hospital Medical Center; 4Health Care Center, Taipei Veterans
General Hospital; 5Institute of Clinical Medicine, National Yang-Ming
University School of Medicine, Taipei City, Taiwan
E-mail: scsw92@gmail.com
Background and Aims: On-treatment hepatitis surface antigen
(HBsAg) level is associated with sustained off-treatment response
after peginterferon (PEG-IFN) treatment for chronic hepatitis B (CHB).
Our recent study shows that baseline HBsAg is the only predictor of
response to PEG-IFN treatment in Hepatitis B e antigen (HBeAg)negative CHB but lack of validation. The aim of the study is to validate
these findings and try to establish a novel prediction algorithm for
PEG-IFN treatment in HBeAg-negative CHB.
Methods: One hundred and seventy one HBeAg-negative CHB
patients who had been undergoing PEG-IFN alfa-2a for 48 weeks
from three medical centers in Taiwan were enrolled in this study. The
patients were randomly allocated into training group and validation
group by two to one ratio. One hundred and fourteen patients were
assigned in training group and 57 patients were in validation group.
Sustained off-treatment virological response (SVR) was defined as a
serum HBV DNA less than 2,000 IU/mL at 48 weeks after completing
the treatment.

Results: Among the training group, baseline HBsAg level was the
only factor associated with SVR (HBsAg ≤ 1,250 IU/mL: Odds ratio
S696

(OR): 3.34, p = 0.004). On-treatment HBsAg decline at least 1 log10
(OR: 5.63, p = 0.001) or an absolute HBsAg level ≤250 IU/mL (OR: 3.17,
p = 0.016) were factors associated with SVR. The positive predictive
value (PPV), negative predictive value (NPV) for baseline HBsAg
≤1,250 IU/mL were 47.4% and 76.3% in validation group, respectively.
The PPVs for on-treatment HBsAg at least 10% reduction and HBsAg ≤
250 IU/mL was 34.7% and 43.5% in the validation group, respectively.
Interestingly, among all patients with a baseline HBsAg level
≤1,250 IU/mL (SVR = 48%, 24/50), not any on-treatment HBsAg level
was associated with SVR. However, in patients with a baseline HBsAg
level >1,250 IU/mL, the SVR was 28.2% (22/78) in patients with an ontreatment HBsAg reduction ≥10%, and 0% (0/14) in patients with a
less than 10% of on-treatment HBsAg decline.
Conclusions: Baseline HBsAg levels is an important predictor of SVR
for HBeAg-negative CHB undergoing PEG-IFN treatment. On-treatment HBsAg decline can serve as a stopping rule only in patients with
high baseline HBsAg levels.

Viral hepatitis: Hepatitis B and D –
Experimental and pathophysiology
SAT-174
Reduced hepatitis B and D viral entry using novel clinicallyapplied inhibitors of the sodium taurocholate co-transporting
polypeptide
J. Donkers1, B. Zehnder2, G. van Westen3, A. IJzerman3,
M. Kwakkenbos4, S. Urban2, R.O. Elferink1,5, S. van de Graaf1,5. 1Tytgat
Institute for Liver and Intestinal Research, AMC, Amsterdam, The
Netherlands; 2German Center for Infection Research, Heidelberg
University, Heidelberg, Germany; 3Medicinal Chemistry, Leiden
Academic Centre for Drug Research, Leiden University, Leiden; 4Aimm
Therapeutics; 5Department of Gastroenterology & Hepatology, AMC,
Amsterdam, The Netherlands
E-mail: j.m.donkers@amc.uva.nl
Background and Aims: In the liver, the sodium taurocholate cotransporting polypeptide (NTCP, SLC10A1) is the main transporter
of conjugated bile acids. Recently, NTCP was also identified as
the entry receptor for the hepatitis B virus (HBV) and hepatitis delta
virus (HDV). A phase II clinical study indicated >1 log10 HDV RNA
decline within 6 months treatment with myrcludex-B, a synthetic
peptide mimicking the NTCP-binding domain of HBV. Myrcludex-B
also inhibits NTCP-mediated bile acid uptake, suggesting that other
NTCP inhibitors could include novel means to treat HBV and HDV
infection. This study aimed to identify clinically-applied compounds
interfering with NTCP-mediated bile acid transport and HBV/HDV
infection.
Methods: A total of 1,280 clinically approved compounds were tested
for their potential to (1) reduce uptake of tritium-labelled taurocholic
acid and (2) reduce FITC-labeled myrcludex-B binding, in U2OS cells
stably transfected with human NTCP. Effects on ASBT-mediated
taurocholate uptake or cell viability were analysed for selected
compounds. HBV and HDV viral entry inhibition was studied in
HepaRG cells.
Results: Bile acids and known NTCP inhibitors included in the
screening library were amongst the top 100 hits, thereby validating
both screening methods. Ursodeoxycholic acid (UDCA) was ranked at
position 76 and myrcludex-B largely inhibited sodium-dependent
uptake of tauro-UDCA. Twelve compounds were selected for followup studies. The most potent hits among these are rosiglitazone (IC50
5.1 µM), zafirlukast (IC50 6.5 µM), TRIAC (IC50 6.9 µM), chicago sky
blue 6B (IC50 7.1 µM), and sulfasalazine (IC50 9.6 µM). All are
effective in both human and mouse NTCP and largely ineffective for
ASBT, a related bile acid transport protein. At 17 µM, rosiglitazone,
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zafirlukast, TRIAC, and chicago sky blue 6B were able to reduce HBV
and HDV infection in HepaRG cells by blocking viral entry.
Conclusions: From our screening studies, several new clinicallyapplied compounds were identified as inhibitor of NTCP. As several of
the identified compounds likely are transported via NTCP, this study
identifies clinically relevant compounds for which myrcludex-B
treatment could affect drug exposure or clearance. Finally, these
drugs could also be used as a structural platform to develop novel
anti-HBV and HDV agents.
SAT-175
Comparison of HDV mono-infection with genotype 1 and 3 in
CRPISPR/Cas generated humanized NTCP mice and human liver
chimeric mice
K. Giersch1, T. Volz1, O.D. Bhadra1, J. Kah1, L. Allweiss1, A.W. Lohse1,2,
J. Petersen3, J. Casey4, C. Sureau5, M. Dandri1,2, M. Luetgehetmann1,6.
1
I. Department of Internal Medicine, University Medical Center
Hamburg-Eppendorf, Hamburg; 2German Center for Infection Research
(DZIF), Hamburg-Lübeck-Borstel site; 3Asklepios Clinic St. Georg,
Hamburg, Germany; 4Georgetown University Medical Center,
Washington, United States; 5Institut National de la Transfusion
Sanguine, Paris, France; 6Department of Medical Microbiology, Virology
and Hygiene, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany
E-mail: kgiersch@uke.de
Background and Aims: Sodium taurocholate co-transporting polypeptide (NTCP) was identified as the functional entry receptor for
hepatitis D virus (HDV). Previous studies suggest that HDV infection
through mouse NTCP is restricted by only three amino acids of the
receptor. Aim was to establish an HDV mono-infection in
immunocompetent adult mice expressing humanized NTCP and
to compare the efficiency of infection with immunodeficient
human liver chimeric mice.
Methods: Murine NTCP in C57BL/6J mice was humanized by altering
the residues 84–87 using the CRISPR/Cas technology (hNTCP mice).
Human liver chimeric mice were generated by transplanting human
hepatocytes into immunosuppressed uPA/SCID/beige mice (USB
mice). For infection, HDV virions (2 × 108 genome equivalent/
mouse) were injected intraperitoneally (i.p.) or intravenously (i.v.)
into adult mice (>8 weeks of age). Mice received either cell culture
derived HDV genotype (GT) 1 or 3. One week post inoculation livers
were analysed by using qRT-PCR (HDV RNA, NTCP RNA), immunofluorescence staining (HDAg, NTCP protein) and in situ hybridisation
(genomic and antigenomic HDV RNA, HDV mRNA).
Results: In hNTCP mice, NTCP was expressed similarly regardless of
mouse gender. I.v. administration and HDV GT3 resulted in higher
intrahepatic infection levels than i.p. administration and HDV GT1
inoculation, respectively (mean copies HDV RNA/ng total liver RNA in
GT1 i.p.: undetectable, GT1 i.v.: 0.9, GT3 i.p.: 6.0; GT3 i.v.: 8.1).
Although only 0.1% of cells appeared HDAg-positive in livers of hNTCP
mice inoculated i.v. with HDV GT3, the presence of genomic and
antigenomic HDV RNA as well as HDV mRNA demonstrated
intracellular viral replication. Compared to hNTCP mice, human
liver chimeric mice infected i.v. with the same HDV GT3 inoculum
showed 14-fold higher levels of intrahepatic HDV RNA (mean 115.4
copies HDV RNA/ng total liver RNA) and increased amounts of HDAgpositive cells (0.4%).
Conclusions: This study demonstrates that HDV mono-infection can
successfully be established in humanized NTCP mice and that HDV
GT3 (i.v.) led to highest infection rates. We also show that HDV monoinfection of human hepatocytes in the liver of chimeric mice is most
efficient, suggesting that restriction factors or other missing entry
factors may account for the lower susceptibility of murine hepatocytes. Nevertheless, immunocompetent hNTCP mice provide a useful
model to investigate interactions of HDV with the immune system
and for antiviral drug evaluation.

SAT-176
Serum HBV pgRNA can serve as clinical marker for cccDNA activity
in patients with HBV mono and HBV/HDV co-infection
L. Allweiss1, K. Giersch1, T. Nuurei1,2, S. Polywka2, T. Volz1, A.W. Lohse1,
J.-H. Bockmann1, M. Dandri1,3, M. Lütgehetmann1,2. 1I. Department of
Internal Medicine; 2Department of Medical Microbiology, Virology and
Hygiene, University Medical Center Hamburg-Eppendorf, Hamburg;
3
German Center for Infection Research (DZIF), Hamburg-Lübeck-Borstel
Partner Sites, Germany
E-mail: lenaallweiss@hotmail.com
Background and Aims: In chronic hepatitis B infection, not only
hepatitis B virus (HBV) DNA and viral antigens but also enveloped
HBV RNA containing particles can be found in serum of infected
patients. Cumulating evidence indicates that this is the viral
pregenomic RNA ( pgRNA) encapsidated and enveloped in virus-like
particles. We recently showed that pgRNA amounts detected in serum
of HBV-infected human liver chimeric uPA/SCID/beige (USB) mice
strongly correlate with intrahepatic pgRNA levels and thus with the
transcriptional activity of the cccDNA (Giersch et al., J Hepatol. 2016).
The aim of this study was to investigate if a concomitant hepatitis
delta infection (HDV), which is frequently associated with reduced
levels of HBV DNA viremia, would also affect serum HBV RNA levels.
Methods: Virological parameters in serum and liver were determined
in HBV/HDV co-infected USB mice (n = 11; median 1.6E9 copies HBV
DNA/mL; 3.8E7 copies HDV RNA/ml) and HBV mono-infected USB
mice (n = 23; median 1.0E9 copies HBV DNA/ml). Serological markers
were also analyzed in HBV/HDV co-infected patients (n = 4; median
9.8E3 copies HBV DNA/mL; 1.6E5 copies HDV RNA/ml) and HBV monoinfected patients (n = 7; median 1.6E4 copies HBV DNA/ml). Serum
pgRNA levels were specifically quantified with qPCR after DNase
treatment of nucleic acids extracted from serum samples.
Results: Levels of serum pgRNA in HBV/HDV co-infected (median
1.3E8 copies/ml) and HBV mono-infected mice (median 3.5E7 copies/
mL) clearly correlated with intrahepatic pgRNA relative to human
GAPDH (Spearman r = 0.76; p >0.0086 and Spearman r = 0.82, p >
0.0001, respectively), thus indicating that the secretion of pgRNA was
not affected by the presence of a concomitant HDV infection. Finally,
serum pgRNA levels in HBV/HDV co-infected patients matched well
to levels determined in HBV mono-infected patients which had
comparable levels of HBV DNA and HBsAg (median 8.6E2 vs. 4.6E2
pgRNA copies/mL; p = 0.7879).
Conclusions: Our data in human liver chimeric mice reveal a clear
relationship between HBV pgRNA in serum and intrahepatic pgRNA
both in HBV/HDV and HBV mono-infected mice. Furthermore, we
show that HBV and HBV/HDV infected patients displaying comparable amounts of HBV DNA viremia also have comparable levels of
pgRNA in the serum, indicating that serum pgRNA can serve as a
serum maker of intrahepatic cccDNA activity also in the setting of an
HBV/HDV coinfection and possibly in the context of treatments
reducing HBV DNA viremia.
SAT-177
An early step of hepatitis B virus infection is dependent on the
nuclear receptor for bile acids, farnesoid X receptor alpha
K. Mouzannar1, C. Ramière1, V. Lotteau1, P. Andre1. 1CIRI U1111
UMR5308, INSERM CNRS University Lyon, Lyon, France
E-mail: patrice.andre@inserm.fr
Background and Aims: A growing body of evidence indicates that
hepatitis B virus (HBV) and bile acids (BA) metabolism are tightly
linked. Na+-taurocholate cotransporting polypeptide (NTCP), responsible for BA uptake into hepatocytes, was identified as HBV receptor.
Moreover, BA metabolism is disturbed in HBV infected patients. We
previously discovered that the regulator of BA metabolism, the
farnesoid X receptor alpha (FXR), binds to 2 response elements in
HBV regulatory regions. In Huh7 and HepG2 hepatoma cell lines,
activation of over-expressed FXR increased the HBV promoter activity
and transcription from transfected HBV constructs. However, in
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differentiated HepaRG (dHepaRG) cells and primary human hepatocytes, two more relevant models susceptible to HBV infection,
treatment with FXR agonists decreased synthesis of all HBV
markers. This study aims to outline the FXR mechanism of action in
HBV infection.
Methods: Unmodified dHepaRG and cells transduced with shFXR
lentiviral vector were infected by HBV stock produced in HepAD38
and were treated or not with synthetic FXR agonist GW4064 (GW).
HBV markers and mRNA expression of FXR and genes under its
regulation were quantified at indicated day post-infection ( p.i).
Results: As previously reported a 9 day long GW treatment of HBV
infected dHepaRG initiated at day 2 p.i decreased by 80% HBs antigens
(HBsAg) and HBV DNA secretion. GW treatment at day 4 p.i, when
HBV replication is active, increased during the first day but then
repressed viral protein secretion. Interestingly, GW rapidly repressed
the expression of FXR mRNA suggesting that the second effect
depends on FXR expression. Accordingly, FXR gene silencing in
dHepaRG almost prevented the establishment of HBV infection with
only low levels of HBV markers detected at day 11 p.i. Effects of single
4 hours short GW treatments at day −1, +1, 2, 6 and 9 p.i were tested
on HBV markers at day 11. We observed a V-shaped curve with
the highest (50%) HBV repression when the GW shot was given at
day 2 p.i.
Conclusions: Pro-viral effect of FXR agonist in dHepaRG matches
previous effects obtained in HepG2 and Huh7 but is only transient
and modest. The significant following inhibition largely overcomes
that first effect. HBV inhibition likely results from FXR expression
repression following expected negative feedback after FXR stimulation or by FXR silencing. Kinetic study suggests that presence of FXR is
critical for cccDNA repair and maintenance by a mechanism
independent of FXR transcriptional activity.
SAT-178
International coalition to eliminate hepatitis B - progress report
P. Revill1, A. Abdi-Halane2, C. Penicaud3, V. Petrov-Sanchez2, J. Liang4,
J. Tavis5, M. Levrero6, S. Locarnini1, F. Zoulim6. 1Victorian Infectious
Diseases Reference Laboratory, Melbourne, Australia; 2National Agency
for Research on AIDS and Hepatitis (ANRS), Paris, France; 3The Peter
Doherty Institute for Infection and Immunity, Melbourne, Australia;
4
National Institute of Diabetes and Digestive and Kidney Diseases National Institutes of Health, Bethesda; 5Department of Molecular
Microbiology and Immunology, Saint Louis University School of
Medicine, Saint Louis, United States; 6Cancer Research Center of Lyon
(CRCL), Lyon, France
E-mail: Peter.revill@mh.org.au
Background and Aims: Over 250 million people worldwide are
chronically infected with hepatitis B virus (HBV) and even though a
prophylactic vaccine and effective antiviral therapies are available, no
cure currently exists. Chronic HBV (CHB) infection results in 686,000
deaths per year from cirrhosis and liver cancer. No known cure for
CHB exists due in part to the continued presence of transcriptionally
active viral genome in the nucleus (cccDNA) that is not directly
targeted by current antiviral therapies.
Methods: Recent advances in the field, such as the identification of
the NTCP receptor for viral entry, improved cell culture and animal
models, the characterization of the function of HBx and increased
knowledge of HBV minichromosome biology are all elements
facilitating a new era in HBV research. To foster substantial advances
in HBV research, the International Coalition to Eliminate Hepatitis B
(ICE-HBV) has established 3 international working groups on HBV
Virology, Immunology and Innovative Tools.
Results: The international working groups composed of international
experts in HBV virology and immunology are preparing position
papers to inform long-term research policy and programming. These
groups work together with representatives from all key HBV cure
stakeholders to promote awareness and education as well as to
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ensure funds are channelled to HBV cure research and drug
development.

Conclusions: The push for a cure for chronic HBV infection is
particularly timely and builds upon a solid momentum which could
lead to discover novel approaches enabling HBV cure within the next
decade. By acting together in a global coordinated fight against this
very efficient pathogen, this goal may be realised much sooner.
SAT-179
Hepatitis B virus infection alters the transcriptional regulation of
FXR-dependent microRNAs
P. Fritze1, T. Volz1, L. Allweiss1, A.W. Lohse1,2, J. Petersen3, C. Kremoser4,
M. Lütgehetmann1,5, J. Heeren6, M. Dandri1,2. 1I. Department of
Internal Medicine, University Medical Center Hamburg-Eppendorf;
2
German Center for Infection Research, Hamburg-Lübeck-Borstel
Partner Site; 3IFI Institute for Interdisciplinary Medicine, Asklepios Clinic
St. Georg, Hamburg; 4Phenex Pharmaceuticals, Heidelberg; 5Institute of
Microbiology, Virology and Hygiene; 6Department of Biochemistry and
Molecular Cell Biology, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany
E-mail: m.dandri@uke.de
Background and Aims: Hepatitis B virus (HBV) infection and in
particular the binding of HBV particles to the cellular receptor, Na+taurocholate cotransporting polypeptide (NTCP), was shown to limit
its function, leading to reduced nuclear translocation of the bile acid
sensor farnesoid X receptor (FXR) and alterations in the expression of
key bile acid metabolism genes in human hepatocytes in chimeric
mice and in liver biopsies from chronic HBV patients (Oehler,
Hepatology 2014). Furthermore, we showed that the capacity of FXR
agonists to modulate bile acid homeostatic genes was strongly
weakened by HBV infection (Bhadra, ILC 2015). MicroRNAs play an
important role in cellular processes and possibly in HBV infection.
BVHBVGrowing evidence indicates that FXR is also involved in
transcriptional regulation of hepatic miRNAs. Aim: of this study was
to investigate (I) the impact of FXR-agonists on miRNAs expression in
primary human hepatocytes and (II) whether HBV interferes with
FXR-mediated miRNA induction.
Methods: Humanized uPA/SCID/beige (USB) mice with stable HBV
infection were treated with FXR-agonist PX20606 (0.2 mg/day, 3
week-oral feeding), while uninfected and vehicle fed infected mice
served as controls. Intrahepatic microRNA expression was determined by using a novel TaqMan™ Advanced miRNA Assay enabling
miRNA amplification and reverse transcription, whereas miRNA
fluorescence in situ hybridization performed using the Affymetrix®
view RNA chemistry with a newly created protocol for application on
frozen tissue sections was employed to assess miRNA expression at
single cell level.
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Results: Treatment with PX20606 caused a significant induction of
miR-144 in uninfected animals ( p = 0.01) but not in HBV infected
mice receiving the FXR-agonist. A similar behavior could be observed
for miR-451, which is expressed in a cluster with miR-144.
Simultaneous hybridization of miR-144 and human-specific mRNA
confirmed the enhancement of miR-144 in human hepatocytes in
uninfected mice treated with the FXR agonist.
Conclusions: Chronic HBV infection hinders FXR-dependent cellular
pathways, thus altering the transcription not only of genes involved
in bile acid and cholesterol metabolism, but also of FXR-targeted
microRNAs. Fluorescence in situ hybridization is a novel tool
permitting sensitive and cell specific detection of miRNAs and host
gene expression.
SAT-180
CRV431 and CMX157: anti-HBV combination effects in vitro
between a cyclophilin inhibitor and a nucleotide prodrug
R.T. Foster1, D.J. Trepanier1, D.R. Ure1, J. Greytok1, J.L. Kulp2, P. Gallay3.
1
Contravir Pharmaceuticals Inc., Edison; 2Baruch S Blumberg Institute,
Doylestown; 3The Scripps Research Institute, San Diego, United States
E-mail: rfoster@contravir.com
Background and Aims: It is expected that a cure for HBV will require
drug combinations that interact at more than one stage of viral
replication and propagation. Our lead drug, CMX157, a tenofovir (TFV)
prodrug, is a novel lipid acyclic nucleoside (NUC) phosphonate
designed to deliver high intrahepatic concentrations of TFV, while
minimizing off-target effects caused by high levels of circulating TFV.
CRV431, our earlier-stage molecule, is a host targeting antiviral that
inhibits cyclophilins, namely cyclophilin A (cypA), a peptidyl prolyl
isomerase. As a cypA inhibitor, CRV431 reduces HBV DNA, suppresses
HBsAg, inhibits viral uptake via NTCP and, more recently, has been
shown to impede HBx-cypA binding. The aim of the current study
was to investigate the combination of CMX157 and CRV431,
measuring HBV DNA.
Methods: The current study measured inhibition of intracellular HBV
DNA at concentrations of CRV431 ranging from 0 to 320 nM alone,
and in combination with CMX157 ranging from 0 to 640 nM. Both
drugs were tested in vitro in AD38, DE19, and DES19 cells. Studies
were each conducted twice, in triplicate, using DMSO as control. Drug
concentration versus effect was evaluated using Prichard-Shipman
MacSynergy. Additionally, CRV431 cytotoxicity was examined in a
number of primary human cells and cell lines, utilizing DMSO and
0.5% saponin as negative and positive controls, respectively, comparing cyclosporine, alisporivir, and sanglifehrin A, to confirm cell
viability in the assays.
Results: Intracellular HBV DNA inhibition with CRV431 and CMX157,
tested in combination with all three cell types, exhibited IC50 values
in the low nanomolar range. Synergy scores for CRV431 with CMX157
indicated moderate to strong synergy. Further, cells were viable
across all CRV431 concentrations tested, exceeding the viability of
alisporivir, cyclosporine, and far exceeding sanglifehrin A. CRV431
exhibited CC50 values of approximately 24 µM. The selective index
(SI) was widest for CRV431 compared with that of alisporivir,
cyclosporine, and sanglifehrin A.
Conclusions: CRV431 and CMX157, tested in combination, represents
a viable therapeutic drug strategy for the cure of HBV. This strategy
exploits the complementary modes of action of the two drugs, which
allows for suppression of HBV DNA, HBsAg, HBeAg, inhibition of viral
entry, and blocking of cypclophilin A binding to HBx. The complementary actions of CRV431 with CMX157 may reasonably extend to
drugs with other modes of activity including, for example, core
inhibitors.

SAT-181
The cyclophilin inhibitor CRV431 prevents both cyclophilin A-HBx
complex formation and HBV replication
R.T. Foster1, D.R. Ure1, D.J. Trepanier1, P. Gallay2. 1Contravir
Pharmaceuticals Inc., Edison, NJ; 2The Scripps Research Institute, La Jolla,
CA, United States
E-mail: rfoster@contravir.com
Background and Aims: CRV431 is an anti-HBV drug candidate
whose principal action is inhibition of cellular cyclophilins.
Cyclophilins are peptidyl-prolyl isomerases that broadly regulate
protein structure and function, and they are recruited into the life
cycles of several viruses, including HBV, HCV, HIV-1, HPV, and
coronaviruses. Although previous investigations have highlighted
cyclophilin inhibition as a potential anti-HBV strategy, the mechanism(s) of action is largely unknown. One possibility suggested
by some studies is that cyclophilins influence HBx-mediated
regulation of restriction factors. However, a molecular interaction
of cyclophilins and HBx has not yet been explored. The aim of this
study is to determine whether CRV431 can demonstrate anti-HBV
activity due by investigating the interaction between cyclophilin
and HBx.
Methods: The current study investigated whether cyclophilin A
directly binds HBx, using purified, recombinant GST-human cyclophilin A and His-tagged HBx in pulldown and ELISA assays.
Cyclophilin A-HBx binding specificity was tested by site-directed
mutagenesis of cyclophilin A (H126Q) to inhibit the isomerase
activity of the host protein, and further test the pharmacological
disruption of putative cyclophilin A-HBx interaction with CRV431. In
addition we explored the role of cyclophilin A in HBV replication in
AD38 cells using cyclophilin A knockdown with siRNA and using the
cyclophilin inhibitor CRV431.
Results: GST-cyclophilin A pulldown assays revealed abundant
binding of HBx by Western blot. The interaction was found to be
dependent upon the cyclophilin isomerase active site, since the
H126Q mutant cyclophilin A that is deficient in isomerase activity
failed to bind HBx. CRV431, which interacts with cyclophilin A at its
enzymatic active site, dose-dependently blocked cyclophilin A-HBx
interaction in both pulldown (IC50 <100 nM) and ELISA (IC50 =
153 nM) assays. HBV replication was inhibited in HepAD38 cells both
by cyclophilin A siRNA (IC50 = 42 nM) and CRV431 (IC50 = 31 nM),
demonstrating that cyclophilin A is important in HBV replication in
this cell type.
Conclusions: Ongoing studies are examining the role of cyclophilin
A-HBx interactions in HBV in vitro systems and the extent to which its
disruption by CRV431contributes to the cyclophilin inhibitor antiHBV activity. By potentially blocking actions of the multifunctional
HBx protein, use of CRV431 may represent an important novel
approach for treating chronic HBV infection.
SAT-182
Hepatitis B virus X RNA is present in cell culture-derived virus
preparations and plasma from chronically infected patients
R. Beran1, L. Li1, D. Burdette1, D. Ramakrishnan1, S. Lazerwith1, J. Du1,
P. Morganelli1, W.E. Delaney, IV 1, S. Fletcher1. 1Gilead Sciences, Foster
City, United States
E-mail: rudolf.beran@gilead.com
Background and Aims: The structural maintenance of chromosome
5/6 complex (Smc5/6) suppresses transcription from the covalently
closed circular DNA (cccDNA) genome of hepatitis B virus (HBV). HBV
counters this restriction by expressing HBV X protein (HBx), which
targets Smc5/6 for degradation. However, it is not known how HBx is
initially expressed if it is required for cccDNA transcription. We
previously demonstrated that HBx RNA can be detected very early
after HBV infection of primary human hepatocytes (PHH) and that
Smc5/6 is degraded in the majority of cells by the time transcription
of viral genes from cccDNA can be detected. In this study we
performed RNA-Seq, Northern blot and 5″ RNA Ligase-Mediated
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Rapid Amplification of cDNA Ends (5″ RLM-RACE) analyses to explore
the nature and origin of this HBx RNA.
Methods: Total RNA was isolated from chronic hepatitis B (CHB)
patient plasma samples and PEG-purified virus preparations from
HepAD38 cells. RNA samples were treated with DNase I, selected with
poly(dT) and then analyzed by RNA-Seq. Sequencing reads were
aligned to the HBV genome by STAR. 5″ RLM-RACE was performed to
detect m7Gppp capped HBV mRNAs. The 5′-end of the RLM-RACE
PCR products were confirmed by DNA sequencing. HBV RNAs in the
supernatant of HepAD38 cells were analyzed by Northern blot.
Results: RNA-Seq analysis detected HBV RNAs in cell culture-derived
virus preparations and in CHB patient isolates. The HBV RNA reads
predominantly mapped within the HBx transcript region, although
lower numbers of viral reads mapped across the HBV genome. 5″
RLM-RACE analysis identified 5′-capped pgRNA in cell culturederived virus preparations and suggested that 5′-capped HBx RNA
is also present. Consistent with these findings, Northern blot analysis
indicated that HBx RNA is present in the supernatant of untreated
HepAD38 cells. Supernatant HBx RNA levels were increased by
suppressing HBV reverse transcription activity with lamivudine, but
reduced by modulators of capsid assembly. Interestingly, RNA-Seq,
RLM-RACE and Northern Blot analyses together suggest the extracellular HBx RNA is a population of transcripts with heterogeneous
5′-ends.
Conclusions: Our data suggest that encapsidated extracellular HBx
mRNA may be the source of initial HBx protein expression in HBVinfected PHH. Consistent with previous studies, these data also
indicate that the HBx gene has a complex transcriptional profile.
SAT-183
Hepatic expression of oncogenes Bmi1 and Dkk1 can be induced
by treatment with hepatitis B virus particles or
Lipopolysaccharide in vitro and is up-regulated in liver biopsies of
patients with chronic HBV infection
R. Zhang1,2, C.I. Real1, C. Liu2, B.A. Hideo3, G. Gerken1, M. Lu4,
R. Broering1. 1Dept. of Gastroenterology and Hepatology, University
Hospital of Essen, University Duisburg-Essen, Essen, Germany;
2
Department of Biliary-Pancreatic Surgery, Sun Yat-sen Memorial
Hospital, Sun Yat-sen University, Guangzhou, China; 3Dept. of Pathology
and Neuropathology; 4Institute of Virology, University Hospital of Essen,
University Duisburg-Essen, Essen, Germany
E-mail: ruth.broering@uni-due.de
Background and Aims: Previous studies have shown that hepatocellular carcinoma (HCC) develops more frequently in hepatitis B
virus (HBV) surface antigen (HBsAg)-transgenic mice (Alb/HBs) than
in wild-type (WT) mice. However, the mechanism of this HCC model
has not been well documented. Toll-like receptor 4 (TLR4) signaling
probably links innate immunity and HCC progression. The current
study was designed to investigate the role of innate immunity in
HBV-associated hepatocarcinogenesis.
Methods: Immunohistochemistry was performed to visualize oncogenes in murine liver tissue. Primary murine hepatocytes and murine
hepatoma cells were treated with cell culture-derived HBV particles
or LPS and screened for oncogene expression, proliferation and
colony formation. Human liver samples were analyzed for DKK1 and
BMI1 expression.
Results: Immunohistochemical analysis of liver specimens from Alb/
HBs mice (16 per group) showed that the oncogenes Bmi1 (16/16,
100%) and Dkk1 (13/16, 81.25%) were highly expressed in Alb/HBs
mice, whereas the other oncogenes evaluated were expressed in
smaller percentages of mice (Afp, 9/16, 56.2%; Ctnnb1, 5/16, 31.3%;
Epcam, 0/16; 0%). Comparable results were obtained by quantitative
PCR analysis. Interestingly, hepatic gene expression of Tlr4 and TNF
was additionally elevated in Alb/HBs mice. In vitro stimulation of
primary murine hepatocytes and Hepa1-6 cells with cell culturederived HBV particles or LPS increased the expression of Bmi1 and
Dkk1. Proliferation and colony formation of hepatoma cells (Hepa1-6)
were enhanced by treatment with HBV and LPS and were impaired by
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the suppression of Bmi1 and Dkk1 by small interfering RNAs.
Moreover, substantial induction of BMI1 and DKK1 was found in
liver biopsy samples from patients with HBV-related HCC but not in
samples from HCC patients without HBV infection.
Conclusions: These findings suggest that TLR4 may link inflammation and tumor progression during chronic HBV infection and
may promote the progression of HBV-related HCC through BMI1
and DKK1.
SAT-184
Insulin enhances HBV replication and interferes with antiviral
activity of IFN-α
S.M.-A. Phillips1,2, S. Mistry1,2, R. Williams1,2, S. Chokshi1,2. 1Institute of
Hepatology, Foundation for Liver Research; 2Faculty of Life Sciences &
Medicine, King’s College London, London, United Kingdom
E-mail: s.phillips@researchinliver.org.uk
Background and Aims: Several studies have indicated that HBVinfected patients have a higher risk of developing Diabetes Mellitus
(DM). Moreover, investigations from the National Health and
Nutrition Examination Survey (US) in more than 15,000 subjects,
have suggested that successful HBV vaccination in adults is associated
with reduced odds of diabetes by 33%. The direct relationship
between DM and HBV is unexplored. The aim of this investigation was
to assess whether insulin and/or leptin, which are fundamental in
controlling blood sugar levels, are involved in HBV replication,
immunity and sensitivity to antiviral agents such as interferon.
Methods: Hepatocytes and hepatoma cells producing full HBV
virions and HBsAg particles were cultured over 72 h. Cells were
treated with recombinant insulin (rInsulin), recombinant Leptin
(rLeptin) found in healthy individuals (60 pmol/L, 5 ng/mL- Ins60)
and diabetics (800 pmol/L, 35 ng/mL – Ins800) and also with serum
peak concentration of recombinant IFN-α (rIFN-α) (14.2 ng/mL). Cells
were also treated with combination of rIFN-α with rInsulin with
or without rLeptin. Cells and supernatants were harvested at
baseline, 24, 48 and 72 hours. Intracellular (cytoplasmic extract)
and secreted HBV-DNA (supernatants) were quantitated by RealTime qPCR. The expression of the Interferon-stimulated genes (ISG),
MXA, OAS1, ISG15; suppressor cytokine SOCS1, and the IFNinducible-cytidine deaminases APOBEC 3A and 3G were also
quantitated by Real-Time qPCR.
Results: Treatment with Ins800 (found in diabetics) significantly
increased cytoplasmic HBV-DNA by 115% ( p < 0.0001) and secreted
HBV DNA by 155% ( p < 0.0001). Lept35 also induced HBV replication
by 62% ( p < 0.0001). rIFN-α reduced HBV replication by 60% ( p =
0.004) and was associated with induction of interferon stimulated
genes (ISG) MXA, OAS1 and ISG15 (25, 30 and 5 fold increase
respectively). This antiviral effect was completely abolished when
combined with Ins800, in contrast to Lept35 which had no effect. In
the presence of IFN-α, Ins800 but not Lept35 decreased ISG and
SOCS1 expression by at least 2 fold.
Conclusions: These data reveal a previously unknown role of insulin
and leptin in promoting HBV replication. We have also identified a
novel mechanism by which insulin abrogates the antiviral activity of
IFN-a and this maybe an important factor in the limited functional
cure rates observed with IFN-a treatment in CHB patients.
SAT-185
Early function modulation and reprogramming of Kupffer cells
promote establishment and maintenance of HBV infection
S. Faure-Dupuy1, L. Aillot1, N. Isorce1, L. Dimier1, B. Testoni1, A. Lam2,
K. Klumpp2, C. Zanetti3, N. Bendriss-Vermare1, U. Hasan3,
F. Zoulim1,4,5, J. Lucifora1, D. Durantel1,4. 1U1052 CRCL, INSERM, Lyon,
France; 2Novira Therapeutics, Doylestown, United States; 3U1111 CIRI,
INSERM; 4DEVweCAN Laboratory of Exellence; 5Hospices Civiles de Lyon,
Lyon, France
E-mail: suzanne.faure-dupuy@inserm.fr
Background and Aims: Kupffer cells (KC), play a major role in liver
physiology. Depending on their phenotype, they can either have
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anti-infective or tolerogenic roles, and be involved altogether in
pathogen clearance or pathogenesis. Our aim was to further
characterize the interplay between KC, hepatocytes and HBV as
well as to determine their roles in the establishment and maintenance of HBV infection.
Methods: Using either primary KC, cell lines (THP1 and HPV/E6/E7immortalized KC), as well as primary blood monocytes differentiated
into pro-inflammatory (M1) or anti-inflammatory (M2) phenotype,
as sources of macrophages, and primary hepatocytes and HepaRG
cells, as sources of hepatocytes, we undertook experiments to
determine if i) HBV could favour a tolerogenic phenotype over an
anti-infective one, and ii) M1 and M2 cytokines could modulate HBV
infection.
Results: Our results showed that HBV induces M2 differentiation over
M1, switches M1 into M2-like secreting cells and therefore promotes
the secretion of IL-10, while inhibiting the secretion of proinflammatory cytokines (e.g. IL-1β, IL-6, TNFα). HBV-induced inhibition of IL-1β secretion by KC was also related to the capacity of HBV to
inhibit both IFN response and AIM2 inflammasome in these cells.
This inhibition was mainly driven by HBsAg, but also by HBcAg. The
latter was shown to be able to penetrate (via HBV virions or as nonenveloped nucleocapsid) into KC, reach their nucleus, and regulate
gene expression through epigenetics modifications.
Conclusions: Our main finding is that the establishment of HBV
infection, as well as the maintenance of HBV replication in
hepatocytes, is particularly sensitive to IL-1 β, which is mainly
produced by M1 macrophages within the liver. It seems that HBV has
evolved strategies to inhibit IL-1β secretion by KC through direct
mechanisms and by promoting the M2 phenotype via, likely,
epigenetic reprograming. Moreover, the direct action of IL-10 on
HBV replication in hepatocytes, as well as its tolerogenic role in liver
microenvironment, may favour chronic infection.
SAT-186
Peripheral and intrahepatic virological phenotyping in eAg
negative chronic hepatitis B to evaluate risk of disease
progression and hepatocellular carcinoma in the “grey-zone”
viral load cohort
V. Svicher1, R. Salpini1, L. Colagrossi1, A. Battisti1, L. Piermatteo1,
N. Hansi2, C.F. Perno1, U.S. Gill2, P.T.F. Kennedy2. 1Department of
Experimental Medicine & Surgery, University of Rome Tor Vergata, Rome,
Italy; 2Hepatology, Centre for Immunobiology, Blizard Institute, Barts
and The London SMD, QMUL, London, United Kingdom
E-mail: upkargill@hotmail.com
Background and Aims: Persistence of HBsAg is associated with an
increased risk for the development of hepatocellular carcinoma
(HCC) in chronic hepatitis B (CHB) and quantitative HBsAg (qHBsAg)
has been proposed as a tool to risk stratify patients for disease
progression and HCC development. Limited data exist on the
intrahepatic compartment and how accurately qHBsAg reflects
intrahepatic total HBV DNA and cccDNA. We studied liver tissue
from eAg negative (eAg-) CHB patients, with 3 distinct disease
profiles based on serum HBV DNA: low replicative (LR) disease, “greyzone” (moderate) and high viral loads (VL).
Methods: To detect virological differences between peripheral and
intrahepatic compartments, we quantified HBV DNA and HBsAg in
serum and intrahepatic total-HBV DNA (itHBV DNA) along with
cccDNA in biopsy specimens (n = 64). itHBV DNA, was quantified
using a COBAS® TaqMan® HBV Test, v2.0, Roche and cccDNA by
TaqMan Real-Time assay (LightCycler2.0). Patients were divided as
follows: low replicative disease, HBV DNA <2,000 IU/mL (n = 22):
Group 1; grey-zone VL; HBV DNA 2,000–20,000 IU/ml (n = 18): Group
2; and high VL, HBV DNA > 20,000 IU/mL (n = 24): Group 3. Data on
longitudinal ALT, Ishak fibrosis stage and necroinflammatory (NI)
scores were documented to establish clinical correlations and
determine any difference between the groups.
Results: Patients in each group were age matched; median (IQR) age
of 34 (8–41); with no difference in ALT, Ishak fibrosis stage and NI

score. Overall, itHBV DNA positively correlated with serum HBV DNA
and qHBsAg (Rho = 0.53; p = <0.0001 & Rho = 0.3; p = 0.02 respectively). cccDNA positively correlated with serum HBV DNA (Rho =
0.39; p = 0.002), qHBsAg (Rho = 0.3; p = 0.02), and itHBV DNA (Rho =
0.56; p = <0.0001). On subgroup analysis, however, the correlation
between cccDNA and itHBV DNA only remained significant for
patients in group 1 and 3. We noted the amount of itHBV DNA and
cccDNA progressively increased with increasing HBV DNA, with
group 2 patients (grey-zone) displaying values more similar to the
high VL patients.
Conclusions: These data show that eAg- CHB patients with HBV DNA
between 2,000 and 20,000 IU/mL (grey-zone patients) and those
with HBV DNA >20,000 IU/mL have a similar HBV genomic reservoir;
that is distinguishable from those with low replicative disease. Based
on these data, a case could be made for the earlier treatment of these
grey-zone patients to avoid the development of disease progression
or HCC over the long-term.
SAT-187
Hepatitis B virus production is enhanced through early
autophagic flux but degraded through autophagosome-lysosome
fusion
Y. Lin1, T. Kemper1, X. Wang1, A. Squire2, M. Günzer2, M. Lu1. 1Institute
of Virology; 2Institute for Experimental Immunology and Imaging,
University Hospital Essen, Essen, Germany
E-mail: yong.lin@uni-due.de
Background and Aims: Previous studies have demonstrated that
cellular autophagy have complex interconnections with hepatitis B
virus (HBV) replication and envelopment. However, the definite
mechanisms of different phases of the autophagic process affecting
HBV production are still unclear.
Methods: In the present study, we investigated whether and how
HBV production was modulated through early and late autophagy.
Two proteins Rab5 and -7 related to the formation of early autophagic
bodies and autophagosomes were chosen to study their roles in HBV
replication.
Results: Consistent with our previous findings by silencing the
components of ULK1 complex or using inhibitor 3-MA, HBV
replication and HBsAg production were significantly decreased by
Rab5 silencing. However, silencing Rab7 significantly enhanced HBV
replication and HBsAg production. In reverse, Rab7 activation
obviously decreased the levels of HBV production. These results
suggest that the delivery of HBV capsids and HBsAg to lysosomes may
facilitate their degradation. The hypothesis could be confirmed by
silencing or overexpression of the tethering genes SNAP29 and
VAMP8, which are involved in mediating autophagosome-lysosome
fusion, showing the same effect on HBV replication and HBsAg.
Conclusions: Our findings provide new evidence indicating that
HBV replication and HBsAg production requires early autophagic
process but will be degraded to a significant part in autophagosome
compartment.
SAT-188
Impact of long-term tenofovir disoproxil fumarate treatment on
bone metabolism and skeletal muscle function in mouse
Z.-W. Chen1, Z. Li1, A.-R. Luo1, P. Hu1, H. Ren1, Y.-X. Luo1. 1Key Laboratory
of Molecular Biology for Infectious Diseases (Ministry of Education),
Institute for Viral Hepatitis, Department of Infectious Diseases, The
Second Affiliated Hospital of Chongqing Medical University, Chongqing,
China
E-mail: yuxuan_luo@163.com
Background and Aims: There is growing clinical evidence that
implicates tenofovir disoproxil fumarate (TDF) treated patients with
human immunodeficiency and chronic hepatitis B have reduced bone
mineral density (BMD). However, the impact of long-term use of TDF
on bone metabolism and skeletal muscle function is not fully
understood.
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Methods: TDF was administered to female C57 mice (8 weeks) at a
dose of 45.5 mg/kg by oral gavage for 4 months, and control mice
were received equivalent volume of saline. Bone structural properties
were determined by micro-CT. Total RNA from TDF-treated and
control skeletal muscle tissue were extracted and used for RNA-Seq to
assess TDF-associated gene expression.
Results: TDF-treated mice showed reduced bone mineral density
(BMD), bone volume fraction (BV/TV), the number of trabecular bone
(Tb.N), trabecular bone thickness (Tb.Th) and connectivity density
(Conn.D.), along with increased trabecular separation (Tb.Sp) and
structural model index (SMI). Besides, higher serum Ca2+ concentration was detected in TDF-treated mice compared with control mice.
To address whether high level of Ca2+ could influence skeletal muscle
function, total RNA of skeletal muscle tissue of both TDF-treated and
control mice were extracted and sequenced. Strikingly, TDF-related
changes in the gene expression profile mainly focused on muscle
contraction (e.g. Tnnc1, Tnnt1 and Tnni1), ion metabolism (e.g.
Cacanb1, Slc12a2, Kcnj2) and lipid metabolism (e.g. Acot2, Plcd4,
Plin5). We further examined mitochondrial function in skeletal
muscle of TDF-treated mice and control mice. The results showed that
TDF treatment resulted in less ATP production, reduced activities of
mitochondrial complex II, complex III and complex IV in skeletal
muscle, which may due to decreased expression of PGC-1α, a key
regulator of mitochondrial biosynthesis.
Conclusions: Long-term TDF exposure leads to the reduction of BMD
and the increase of serum Ca2+ concentration. In skeletal muscle, TDF
affects a series of gene expression that related to muscle function and
induces mitochondrial dysfunction.
SAT-189
The e antigen of the Hepatitis B virus enables evasion of Type 1
Interferon immune response
Z. Valaydon1, G. Ebert2, M. Pellegrini2, P. Desmond1, T. Sozzi3, P. Revill3,
L. Mackiewicz4, A. Thompson5. 1St Vincent’s Hospital; 2Walter and Eliza
Hall Institute, Melbourne; 3Victorian Infectious Diseases Reference
Laboratory; 4Walter and Eliza Hall Institute; 5Gastroenterology,
St Vincent’s Hospital, Melbourne, Australia
E-mail: zinavalaydon@gmail.com
Background and Aims: The e antigen (HBeAg) is thought to be a
tolerogen in the natural history of Hepatitis B virus (HBV) infection
but the underlying immune mechanisms are unknown.HBeAg is
present in the early phases of disease with the emergence of HBeAg
negative variants in later phases. Basal core promoter (BCP) and
precore (PC) variants reduce and abolish HBeAg production respectively, and are associated with increased risk of cirrhosis and liver
cancer.We used a novel immunocompetent mouse model of HBV
infection to study viral kinetics and immunological differences
between wild type(WT) virus and BCP/PC variants.
Methods: An HBV overlength genome was flanked by adenoassociated virus inverted terminal repeats within a plasmid vector.
The genome was mutated using site-directed mutagenesis to
introduce A1762T/G1764A BCP and G1896A PC mutations. WT, PC
and BCP plasmids were hydrodynamically injected in the tail vein of
C57/BL6 mice. The role of Type 1 interferon(IFN), IFN-gamma and
tumour necrosis factor(TNF) were dissected using Interferon-alpha
receptor knockout (IFNaR-KO), IFN-gamma knockout mice and TNF
neutralizing antibodies respectively. Viral load (VL)was quantitated
by qPCR and serology was performed.
Results: There were significant differences in viral kinetics between
BCP/PC mutants vs. WT(Fig 1a). There was an initial rapid drop in VL
in mutants in the early phase of infection in weeks 1–7 ( p < 0.03 vs.
WT at week 2–7). Transaminase levels were significantly increased in
mutant strains vs. WT (median ALT 140 vs 40 IU/mL, p < 0.02). HBeAg
levels were significantly reduced in BCP mutants ( p < 0.05) and
absent in PC. To further interrogate the phenomenon a series of
immune experiments were performed.
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The experiment was performed in IFNaR-KO mice. There was a
significant increase in VL in both PC and BCP mutants ( p < 0.05) but
no significant increase in WT. In absence of Type1 IFN, mutant strains
adopted the kinetics of WT (Fig 1b). The experiment was performed
in IFN-gamma KO mice and no effect was seen. There was no
difference in VL in mice treated with TNF neutralizing antibodies,
suggesting that neither TNF nor IFN-gamma is responsible for the
early viral suppression in mutants.

Conclusions: Our studies are the first in vivo studies investigating
individual immune mediators. Our data suggests that Type 1 IFN is a
key mediator of the early innate immune response and we propose
that HBeAg is an IFN resistance protein.

Viral hepatitis: Hepatitis C – Clinical
(except therapy)
SAT-190
Determinants of the future burden of hepatocellular carcinoma
after eradication of hepatitis C virus among cirrhotic patients
P. Udompap1, A. Mannalithara1, A.J. Kwong1, D. Kim1,
R. Dhanasekaran1, W.R. Kim1. 1Division of Gastroenterology and
Hepatology, Stanford University, Stanford, United States
E-mail: wrkim@stanford.edu
Background and Aims: While sustained virological response (SVR)
has been associated with decreased morbidity and mortality from
hepatitis C virus (HCV) infection, there is uncertainty about the
impact of direct-acting antiviral (DAA)-induced SVR on the risk of
hepatocellular carcinoma (HCC). In this work, we perform modeling
experiments to identify important determinants of the long-term
HCC incidence among patients with HCV cirrhosis undergoing DAA
therapy.
Methods: We constructed a Markov model of 50-year-old patients
with compensated HCV cirrhosis (n = 1,000) simulating occurrence of
HCC over 20 years. We compared 2 cohorts: 1) DAA-induced SVR and
2) the natural history (non-SVR). In the latter, HCC would develop at
4.2% per year and patients would die of end-stage liver disease (ESLD)
according to their MELD (baseline = 6). In the former, SVR will
stabilize MELD, decrease the HCC risk and, in some patients, regress
cirrhosis. Basecase data were derived from the literature. We then
performed one- and two-way sensitivity analyses (SA) to determine
key variables affecting the long-term HCC incidence.
Results: In the non-SVR cohort, 33% developed HCC and 63% died of
ESLD over 20 years, compared to 37% and 48%, respectively, in the
basecase of the SVR cohort. In one-way SA, the cumulative HCC
incidence depended most on the rate of reduction in HCC risk among
patients whose cirrhosis persists and that of regression of cirrhosis.
Figure depicts a two-way SA incorporating those two variables, each
dot representing cumulative HCC incidence. In the most favorable
case in which the HCC risk in persistent cirrhotics was the lowest
(1.39% per year) and cirrhosis regressed most rapidly (5% per year),
only 17.7% of the SVR cohort would develop HCC over 20 years. In the
most pessimistic case, 46.8% of the SVR cohort would develop HCC as
the HCC risk remained at 4.2% per year in persistent cirrhotics and
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cirrhosis regressed at 0.5% per year. The cumulative HCC incidence
among cirrhotics with SVR would be lower than that in the non-SVR
cohort (the horizontal plane) if the HCC risk in patients with
persistent cirrhosis is <2.3% per year.

Conclusions: DAA therapy in HCV cirrhosis patients may lead to an
increase in HCC as a result of reduced mortality from ESLD. In order to
better estimate the future HCC burden, further data on the effects of
fibrosis regression, viral replication and hepatic inflammation on
carcinogenesis are needed. Meanwhile, our data highlight the
importance of accurate assessment of liver fibrosis before DAA
therapy.
SAT-191
The relationship between IFNL4 genotype and the rate of fibrosis
in hepatitis C patients
R. Shridhar1, T. Wimalanathan1, H. Midgard1,2, M. Ydreborg3,
M. Lagging3, A. Moghaddam4, S.N. Andersen5, O. Dalgard6. 1AHUS;
2
University of Oslo, Oslo, Norway; 3Department of Infectious Diseases,
Sahlgrenska University hospital, Gothenburg, Sweden; 4Fürst Medisinsk
Laboratorium; 5Department of Pathology; 6Department of Infectious
Diseases, AHUS, Oslo, Norway
E-mail: rach.shridhar@gmail.com
Background and Aims: IFNL4 (formerly known as IL28B) rs12979860
genotype CC is associated with increased ALT activity in hepatitis C
virus (HCV) genotype (G) 3 infection but not in G1. Furthermore, it
has been shown that CC genotype is associated with increased liver
stiffness measurement in G3 but not G1 infection. The aim of this
study was to assess the stage of liver fibrosis in liver biopsies
according to IFNL4 genotype and HCV genotype.
Methods: We performed a cross sectional study of consecutive
patients with untreated chronic hepatitis C. Patients were included if
they were Caucasian, had a HCV genotype determined, a stored
serum sample available for IFNL4 genotyping and a liver biopsy
performed. Inflammation and liver fibrosis were scored according to
the METAVIR system. DNA was extracted from serum samples and the
rs12979860 was genotyped using a custom made Taqman assay.
Results: We included 304 patients, of whom 147 (48%) had G3 and
157 (52%) had G1 infection. CCrs12979860 was present in 131 (43%)
patients (G3 72 (49%) and G1 59 (38%)) and CT/TT in 173 (57%)
patients (G3 75 (51%) and G1 98 (62%)). The mean age was 45 years
and 175/304 (58%) were male. Advanced fibrosis or cirrhosis (F3/F4)
was observed in 77 (25%) patients.
CCrs12979860 was associated with higher mean value of normalised (n)
ALT both in G1 and G3 infection. Among CCrs12979860 G3 infected
patients (n)ALT was 2.17, as compared to 1.97 among CT/TT G3
infected patients, ( p < 0,001). Similarly, in CCrs12979860 G1 infected

patients (n)ALT was 1.95 and in CT/TT G1 infected patients, it was 1.81
( p = 0,003).
The inflammatory score was not dependent on IL28b. Among patients
with G3, A2A3 was present in 36% with IFNL4 CC and 27% in patients
with IFNL4 CT/TT (p = 0,158).

While in those with G1 the inflammatory score was A2A3 among 32%
of the patients with IFNL4 CC and 26% in those with CT/TT ( p = 0,235).
Advanced fibrosis or cirrhosis (F3-F4) was more common among
those with G3 infection than among those with G1, but was
independent of IFNL4 genotype (Fig) as, F3F4 was present in 35%
with IFNL4 CC and G3 and 28% in patients with IFNL4 CT/TT and G3 ( p
= 0,242). In patients with G1 F3F4 was present in 20% of the patients
with IFNL4 CC and 19% in those with CT/TT ( p = 0,520).
Conclusions: Advanced liver fibrosis was more promiment in patents
with G3 compared to patients with G1. However, IFNL4 genotype was
not a predictor of advanced liver fibrosis, neither in G3 nor G1
infected patients.
SAT-192
Prevalence of thyroid dysfunction among 21672 Egyptian patients
with chronic HCV genotype IV
R. Eletreby1, M. Said1, Z. Abdellatif1, Y. Saad1, M. El Serafy1, A. Yosry1,
I. Waked2, G. Esmat1, W. Doss1. 1Endemic Medicine, Cairo University,
Cairo; 2National Liver Institue, Menoufia, Egypt
E-mail: r_m_tawfik@yahoo.com
Background and Aims: HCV is associated with several extra hepatic
diseases, the actual incidence of which is not systematically
investigated. Among them thyroid dysfunction, autoimmunity and
hypothyroidism have been reported. The aim of this study was to
assess the prevalence of thyroid dysfunction, and its possible
predictors in a large cohort of chronic hepatitis C genotype IV
infected patients.
Methods: Patients registered on the web based registry system to
receive therapy for chronic HCV in Beheira governorate viral hepatitis
specialized treatment centers affiliated to the National committee for
control of viral hepatitis (NCCVH), Ministry of health, Egypt in the
period from January 2015 to October 2016.Their data were exported
and analyzed for the prevalence of thyroid dysfunction and its
associated variables
Results: Out of 21,672 patients, 11,103 (51.23%) had elevated TSH level
>5 miu/L (hypothyroidism). Female gender (55.9%), treatment naïve
(94.9%), lower FIB4 (median: 2.1), AST, ALT values, and higher platelet
count, leucocytic count were significantly associated with elevated
TSH level, while liver stiffness measured by fibroscan was not
significantly associated. On the other hand, 466 patients (2.15%)
showed low TSH level <0.5 miu/L (hyperthyroidism). Higher age
(median 52 y) and male gender (51.5%) were the only significantly
associated variables with hyperthyroidism. No association was found
between SVR achievement and TSH level.
Conclusions: Hypothyroidism is prevalent in patients with chronic
HCV genotype IV, and is influenced by patient gender, fibrosis status,
and treatment history. SVR has no association with TSH level.
Weather diverse genetic predisposition or local epidemiological
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factors as iodine deficiency contributed to this high prevalence still
needs further studies to explore.
SAT-193
Patients above 65 years of age achieved the same SVR12 as younger
patients despite increased comorbidities: findings from a large
real-world, multi-country, observational cohort of 12-week
ombitasvir/paritaprevir/ritonavir ± dasabuvir ± ribavirin
R. Flisiak1, A. Maieron2, M. Kraus3, V. Leroy4, Y. Horsmans5,
B. Hunyady6, S. Norris7, M. Bondin8, D. Latarska-Smuga8,
A.P. dos Santos9, M. Martinez-Tristani8, B. Conway10. 1Medical
University of Bialystok, Bialystok, Poland; 2Elisabethinen Hospital, Linz,
Austria; 3University of Würzburg, Würzburg, Germany; 4Centre
Hospitalier Universitaire de Grenoble, Grenoble, France; 5Cliniques
Universitaires Saint-Luc, Universite Catholique de Louvain, Brussels,
Belgium; 6University of Pecs, Pecs and Somogy County Kaposi Mor
Teaching Hospital, Kaposvar, Hungary; 7Trinity College, Dublin, Ireland;
8
AbbVie Inc, Chicago, United States; 9AbbVie Inc, Chicago,
United Kingdom; 10University of British Columbia, Vancouver,
BC, Canada
E-mail: jessica.daniels@medicalexpressions.com
Background and Aims: Ombitasvir/paritaprevir (identified by
AbbVie and Enanta)/ritonavir and dasabuvir (3-DAA) ± ribavirin
(RBV) and ombitasvir/paritaprevir/ritonavir (2-DAA) + RBV have
resulted in high SVR rates and favourable safety profiles in clinical
trials of hepatitis C virus (HCV) genotype (GT) 1– and GT4–infected
patients, respectively. This analysis evaluates multiple observational,
country-specific cohort studies to determine real-world effectiveness
of these regimens when used by local guidelines and label.
Methods: In this analysis we pooled data from ongoing prospective,
observational cohort studies conducted using a standardized protocol across 260 sites in 7 European countries and Canada. HCV GT1- or
GT4-infected patients, treatment-naive or-experienced, with or
without compensated cirrhosis, received 3-DAA ± RBV or 2-DAA +
RBV according to current clinical practice and guideline recommendations. The safety population included all patients that received one
dose of study drug, excluding those with treatment initiation date
missing or after April 1, 2016, with planned treatment duration longer
than 12 weeks, or with unclear treatment. The core population
further excluded those with treatment not in line with label and
those with unknown chronic HCV or fibrosis status. The core
population with sufficient follow up (CRSFU) included patients that
completed 12 weeks post treatment follow up. Population analyses
were stratified by age (18–65 years and >65 years).
Results: Of 2,734 patients enrolled, 1,082 were included in the core
population (56% male; 94% white; median age, 57 years). The
majority (71%) were GT1b-infected, 26% were cirrhotic, and 46%
were treatment-experienced. Overall, 738 (68%) patients had at least
1 comorbidity, which were more frequent in older patients (Table).
The SVR12 rate in the CRSFU was 92% in both age groups (474/514
[18–65] and 140/152 [>65]). Among those who completed the
treatment regimen, SVR12 was 95% (472/499) and 97% (139/143) in
those 18–65 and >65, respectively. Adverse events (AEs) occurred in
23% (195/849) of those 18–65 and 35% (87/249) of those >65, and
serious AEs occurred in 3% (26/849) and 6% (14/249), respectively.

Comorbidities present
in >5% of any group of
patients, n (%)
Patients with at least one
comorbidity
Hypertension
Type 2 diabetes mellitus
Depression
Hypothyroidism
Lipid disorder
Chronic kidney disease
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Total N = 1082

Age
18–65 years
n = 837

Age >65 years
n = 245

738 (68)

542 (65)

196 (80)

334 (31)
137 (13)
106 (10)
81 (8)
43 (4)
42 (4)

198 (24)
82 (10)
84 (10)
48 (6)
25 (3)
28 (3)

136 (56)
55 (22)
22 (9)
33 (14)
18 (7)
14 (6)

Conclusions: This pooled analysis of real-world studies supports the
appropriateness of current guideline and label recommendations for
3- and 2-DAA-based regimens, and showed that despite differences
in comorbidities, older and younger patients had similar rates of
virologic response.
SAT-194
Low rates of hepatitis C virus (HCV) testing and HCV awareness
among individuals at high risk for chronic HCV infection among
an underserved safety-net population
R. Wong1, B. Campbell2, B. Liu1, R. Baden3, T. Bhuket1. 1Division of
Gastroenterology and Hepatology, Alameda Health System Highland
Hospital, Oakland; 2School of Medicine, George Washington University,
Washington, DC; 3Medicine, Alameda Health System Highland Hospital,
Oakland, United States
E-mail: robertwong123@gmail.com
Background and Aims: Successful eradication of hepatitis C virus
(HCV) can only be achieved with effective screening programs to
identify and link newly diagnosed chronic HCV patients into
treatment. However, a major barrier to achieving HCV eradication is
sub-optimal implementation of HCV screening programs, especially
among socioeconomically disadvantaged populations. We aim to
evaluate rates of HCV screening and HCV awareness among patients
at high risk for chronic HCV among a diverse, underserved safety-net
hospital population.
Methods: A prospective cohort study of consecutive adults undergoing outpatient endoscopy from July 2015-June 2016 evaluated HCV
screening rates and awareness of prior HCV test results among high
risk patients (based on U.S. Preventative Services Task Force guidelines), with focus on birth cohort (1945–1965) and risk-based factors
(drug use, incarceration, blood transfusion prior to 1992). Rates of
HCV test acceptance among patients offered testing at time of
endoscopy and the outcomes of testing and linkage to HCV clinic
were evaluated. Multivariate logistic regression models evaluated
predictors of test acceptance.
Results: Among 1,125 patients, 66.5% (n = 748) were high risk for
chronic HCV (50.1% male, 27.1% black, 19.1% Asian, 35.9% Hispanic,
6.3% history of drug use, 18.5% history of incarceration, 10.3% HIV).
Among this cohort, 30.9% received prior HCV testing, among which
29.3% were aware of test results. HCV positive patients were more
likely than HCV negative patients to be aware of results (76.9% vs.
23.6%, p < 0.001). Among patients offered HCV testing, 85.4%
accepted. Compared to non-Hispanic whites (64.0%), blacks (80.6%),
Asians (89.6%), and Hispanics (93.7%) were all more likely to accept
testing, p < 0.001. There was a trend towards lower HCV test
acceptance among the 1945–1965 birth cohort (OR 0.39, 95% CI
0.13–1.14, p = 0.09). Among those accepting HCV testing, 63.7%
completed testing, among which 4.4% (n = 14) were HCV Ab positive.
Among HCV Ab positive patients, 78.6% completed HCV RNA testing,
among which 54.6% (n = 6) were confirmed chronic HCV. All 6
patients were successfully linked to HCV clinic.
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Conclusions: Among adults presenting for outpatient endoscopy at
an urban safety-net hospital, 66.5% were high risk for HCV, of which
only 30.9% received prior testing and 29.3% were aware of test results.
Despite high rates of HCV test acceptance, only 63.7% completed
testing. However, all newly diagnosed chronic HCV patients were
successfully linked to HCV clinic.
SAT-195
Impact of cryoglobulinemia on HCV viral load measurements of
different molecular diagnostic systems
R. Schiavo1, S. Paolucci2, D. Ceron1, L. Murelli3, M. Scuri1, A. Valente1,
C. Valdatta4, G.M. Prati5, M. Confalonieri1, F. Baldanti2. 1Microbiology
Unit, Guglielmo da Saliceto Hospital, Piacenza; 2Molecular Virology Unit,
Fondazione IRCCS Policlinico San Matteo, Pavia; 3Biochemistry Unit;
4
Infectious Disease Unit; 5Gastroenterology Unit, Guglielmo da Saliceto
Hospital, Piacenza, Italy
E-mail: gianmaria.prati@gmail.com
Background and Aims: The introduction of Direct Antiviral Agents
(DAA), their burden for the Italian National Health System and the
spread of Hepatitis C (HCV), require a reliable viral load monitoring, in
order to avoid early therapy interruption. Literature data indicate that
35% of patients affected by HCV present a cryoglobulinemia which
sometimes is not diagnosed. This condition could potentially
interfere with the detection and quantification of the HCV viral
load observed when using two common methods present on the
market. In this work we point out the different impact of the
interference HCV-cryoglobulinemia using two systems commonly
used in laboratories.
Methods: We analyzed 39 serum samples of HCV-positive patients
that presents a detectable viral load and cryoglobulinemia. Samples
have been tested in parallel with two different assays used in our
laboratories to compare HCV-RNA levels: Xpert HCV Viral Load
(Cepheid, Sunnyvale, CA) and VERSANT HCV-RNA 1.0 kPCR Molecular
System (Siemens Health-care Diagnostics, Tarrytown, NY). In addition, to minimize the impact of cryoglobulinemia, samples that
presented a RNA fluctuation have been treated at 37°C for 2 h then
centrifuged and subsequently evaluated.
Results: 39 samples derived from 39 patients have been evaluated.
All samples presented a detectable viral load with standard methods
(range 65–1.33 × 10^6 IU/mL). 37 out of 39 samples presented a HCVRNA discrepancy between the two assays higher than 0.5 Log. In all
37 samples Xpert HCV detect a higher concentration of viral load than
Versant. Pre-treatment of samples slightly improve Versant performance, generally increasing viral load values. Nevertheless, even after
pre-treatment, we continued to observe a discrepancy higher than
0.5 Log in 20 samples.
Conclusions: Cryoglobulinemia is present in about a third of HCVRNA positive patients with different cryocrit values. Data presented
demonstrates that cryoglobulinemia is an important parameter to
consider before measuring HCV viral load. According to our findings,
Xpert is not affected by cryoglobulins levels. Conversely, Siemens
Versant HCV-RNA demonstrated to be significantly impacted by
cryoglobulinemia, indicating that viral load measurements of these
patients with this assay should be carefully monitored at the
beginning (false negative) and during the DAA treatment.
SAT-196
Validation of the role of FIB-4 and APRI in the assessment of
hepatic fibrosis and prediction of risky varices in Egyptian
patients with chronic hepatitis C (genotype 4)
S.M. El-Nahaas1, M. Said1, Z.A. Soliman1, Y. Saad1, M. El-Serafy1,
A. Yosry1, I. Waked2, G. Esmat1, W. Doss1. 1Department of Endemic
Medicine and Hepatology, Faculty of Medicine, Cairo University, Cairo;
2
National Liver Institute, Shebeen El Kom, Egypt
E-mail: saeednahas@yahoo.com
Background and Aims: Egypt has the highest prevalence of HCV
infection in the world. Liver fibrosis staging is crucial for predicting

anti HCV treatment response. HCV related liver cirrhosis is complicated by gastro-esophageal varices. Attempts are done to use noninvasive biochemical markers in fibrosis staging and in predicting
gastro-esophageal varices. Aims: To evaluate the accuracy of the noninvasive fibrosis biomarkers; FIB-4 and APRI for hepatic fibrosis
staging in chronic hepatitis C patients, as well as their validity for
predicting gastro-esophageal varices in cirrhotics.
Methods: This study presents data from a cohort of 21,617 Egyptian
patients with chronic HCV infection who presented to one of the
national HCV treatment centers. Fib-4 calculation was done for the
whole cohort. Mean Fib-4 level was 4.82 (24.84). In this cohort, 28.6%
of patients had Fib-4 <1.45, 34.3% had Fib-4 level >3.25 and 37.1% had
levels in between. Fib-4 served as a guide for decision of treatment.
Liver biopsy was done in 2,469 patients. For those patients, the
following labs were done: serum ALT, AST, CBC. Cirrhotic patients
underwent oesophago-gastroscopy. FIB-4 and APRI scores were
calculated for the 2,469 patients. The diagnostic performance of
FIB-4 and APRI were assessed.
Results: The area-under-the ROC curve (AUROC) for detection of liver
cirrhosis were 0.7 and 0.68 for FIB-4 and APRI respectively. At cutoff
2.33, FIB-4 accuracy was 63% with sensitivity 67.7% and specificity
62.8%, while at cutoff 0.78, APRI accuracy was 59.6%, with sensitivity
68.75% and specificity 59.1%. AUROC for detection of significant
fibrosis (F3-F4), was 0.65 and 0.64 for FIB-4 and APRI respectively.
FIB-4 accuracy was 61.2% at cutoff 1.9, with sensitivity 65.5% and
specificity 58%. APRI accuracy was 60.4% at cutoff 0.64, with
sensitivity 64.5% and specificity 57.3%. As regard prediction of
gastro-oesophageal varices, AUROC for FIB-4 and APRI, were 0.65
and 0.62 respectively. FIB-4 and APRI could predict varices at cutoff
3.6 and 0.9, with sensitivity 67% and 77.5% and specificity 57% and
40.5% respectively. However, FIB-4 and APRI had non-significant
AUROC 0.5 in predicting risky varices.
Conclusions: FIB-4 and APRI are fairly reliable non-invasive
methods in the diagnosis of cirrhosis. However, their role in the
prediction of gastro-oesophageal varices in cirrhotics is less remarkable. They showed no reliability in differentiating risky varices from
non-risky ones.
SAT-197
Abnormal microvasculature in chronic viral hepatitis
S. Sarcognato1, F. Farinati2, R. Cardin2, F.P. Russo2, M. Piciocchi2,
V. Guzzardo1, L. Giacomelli1, M. Guido1. 1Department of Medicine
DIMED; 2Department of Surgery, Oncology and Gastroenterology,
University of Padova, Padova, Italy
E-mail: samantha.sarcognato@gmail.com
Background and Aims: Histological abnormalities of intrahepatic
microvasculature have been well described in conditions characterized by both non-cirrhotic and cirrhotic portal hypertension, but very
little is known about the prevalence of such lesions outside these
settings. The aims of this study were (i) to investigate the type and
prevalence of morphological abnormalities of intrahepatic microvasculature in chronic viral hepatitis B (CHB) and C (CHC) and (ii) to
correlate microvascular changes with fibrosis stage, tissue markers of
fibrogenesis, sinusoidal capillarization/angiogenesis, and oxidative
DNA damage.
Methods: Liver biopsies from 74 consecutive treatment-naive
patients with CHB or CHC were studied. No one had clinical signs of
portal hypertension or extra hepatic vascular alterations. Grading and
staging were performed using Ishak’s scoring system. The evaluated
microvascular changes included (i) phlebosclerosis, (ii) aberrant
vessels, (iii) portal angiomatosis, (iv) sinusoidal dilatation, (v)
thrombosis of small intrahepatic portal veins, (vi) abnormal
parenchymal draining veins. Sections were stained with anti-CD34,
anti CD105, and anti-alpha-smooth muscle actin (ASMA) (as markers
of sinusoidal capillarization, angiogenesis, and hepatic stellate cells
activation). Tissue quantification of 8-OHdG adducts was performed
as a marker of oxidative DNA damage (high performance liquid
chromatography).
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Results: Portal angiomatosis was the most frequent microvascular
change (46/74 cases; 62.1%), and it strongly correlated with the HAI
( p = 0.003), the stage of fibrosis ( p = 0.00), the extension of sinusoidal
capillarization (i.e. CD34 expression) ( p = 0.04), and with ASMA
expression in both zone 1 ( p = 0.0005) and 2/3 (p = 0.03). Aberrant
vessels were detected in 21.6% (16/74) of cases and correlated with
the stage of fibrosis ( p = 0.008) and with the extension of ASMA
immunoreactivity in zones 2/3.
Microvascular density in portal tracts was significantly related to
the number of 8-OHdG adducts. At the multivariate analysis,
portal angiomatosis was an independent predictor of fibrosis stage
( p = 0.02).
Conclusions: Histological microvascular abnormalities are common
in CHB and CHC. Their correlation with fibrosis stage, sinusoidal
capillarization, neoangiogenesis, and ongoing fibrogenesis supports a
role in disease progression. Systematic assessment of microvascular
changes in liver biopsies of chronic viral hepatitis might provide
prognostic informations.
SAT-198
Adherence to prescriptions a better predictor than adherence to
treatment visits for SVR among patients treated with DAA therapy
in a task-shifting model
S. Kattakuzhy1, B. Emmanuel2, C. Gross1, E. Rosenthal1, H. Masur3,
S. Kottilil1 and ASCEND Investigators. 1Institute of Human Virology at
the University of Maryland; 2University of Maryland, Baltimore;
3
National Institutes of Health, Bethesda, United States
E-mail: skattakuzhy@ihv.umaryland.edu
Background and Aims: Direct acting antiviral therapy (DAA) has
revolutionized the treatment of hepatitis C (HCV), however, limited
evidence exists around implementation of this care. While national
consensus guidelines suggest monthly visits and lab testing, it is
unclear what minimum standards are necessary, and if these factors
influence sustained virologic response (SVR). We investigated the
predictive ability of adherence to treatment visits (ViAd) versus
adherence to prescriptions (PrAd) SVR among patients treated with
DAA therapy in a task-shifting model of non-specialist HCV providers.
Methods: Chronic HCV-infected patients received treatment with
ledipasvir/sofosbuvir under the phase IV clinical trial ASCEND, with
treatment duration determined by treating provider. The primary
outcome was SVR. ViAd was defined as number of visits attended out
of prescribed treatment duration (2, 3, or 6 months). PrAd was
defined as number of bottles picked up out of prescribed treatment
duration. Statistical analysis included Chi-square or Fisher’s exact test
and logistic regression using SAS.

Results: 600 patients treated were predominately male (69%),
black (96%), genotype 1a (72%), treatment-naïve (82%) with 20%
cirrhotic and 24% HIV/HCV-coinfected. Overall, 513 achieved SVR,
85.5% by intention-to-treat (IIT) and 93.6% by per-protocol
(PP). Composite ViAd was 62% and decreased over duration of
treatment. ViAd was lower among patients treated by specialists
(56%) compared to PCPs (63%) and NPs (73%) ( p < .0001). Patients
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who achieved SVR IIT had higher ViAd than those who did not
achieve SVR (66% vs. 41%, p < .0001). In contrast, 87% of patients had
100% PrAd. There was no statistically significant difference in PrAd
between provider types. 100% PrAd was significantly associated with
SVR ITT compared to those with less than 100% PrAd (89% vs. 62%, P <
0.0001). Patients who achieved SVR IIT had a higher PrAd than those
who did not achieve SVR (96% vs. 84%, P < 0.0001).
Conclusions: In the era of safe and efficacious DAA therapy, SVR can
be achieved in patients who do not attend provider visits, as long as
they pick up their medication. This data supports a limited
monitoring approach for the treatment of hepatitis C.
SAT-199
Predictors of minimal hepatic encephalopathy in asymptomatic
HCV patients before and after antiviral treatment: preliminary
results from the EMERALD study
S. Levy1,2, N. Bar1,2, A. Urieli1, O. Shibolet1,2, H. Katchman1,2. 1Liver
Unit, Gastroenterology Depatrment, Tel Aviv Sourasky Medical Center;
2
Sackler Faculty of Medicine, Tel Aviv, Israel
E-mail: hkatchman@gmail.com
Background and Aims: Cognitive dysfunction in hepatitis C (HCV)
patients is a distinct form of minimal hepatic encephalopathy (MHE)
with a multi-factorial etiology. It may appear irrespective of fibrosis
level, impairs quality of life and increases the risk for overt
encephalopathy. The aim of this pilot study was to assess MHE
prevalence in HCV patients before and after anti-viral treatment and
to evaluate possible predictors of MHE development.
Methods: 29 consecutive patients recruited for the EMERALD study
(Abbvie 3D regimen for PI failure) underwent computerized tests for
MHE (critical flicker frequency (CFF), inhibitory control test (ICT), and
the Stroop test (ST)) in addition to serial blood sampling and
Fibroscan. Patients with a history of hepatic encephalopathy were
excluded. Evaluation was performed at base line and at end of antiviral treatment (n = 13).
Results: 15/29 patients, had advanced fibrosis (10 with F4, 5 with F3)
and 14/29 had F0-F2. Eight patients were diagnosed with MHE. This
diagnosis was independent of fibrosis score (F4, n = 4, F0–2, n = 4 p =
0.2185). Univariate regression analysis showed CFF results to correlate
with HCV viral load (VL) ( p = 0.0021) INR (p = 0.0290) and hypertension (HTN) ( p = 0.0263). After multivariate analysis only VL and HTN
remained significant ( p = 0.0137, and p = 0.0118 respectively). ICT
results correlated with VL ( p = 0.0006), and years of education ( p =
0.0144), while only VL remained significant in multivariate analysis
( p = 0.0120). Area under receiver operating curve of VL as a predictor
of MHE, diagnosed by CFF and ICT, was 0.86 ± 0.07 [95% CI 0.717–
0.997]. High VL threshold was set above 1,100,000 IU/mL, based on
area under the curve and was a predictor of MHE with sensitivity
100% and specificity 63.5%. Thirteen patients (none of which had
MHE diagnosed at baseline) underwent repeated evaluation after
anti-viral treatment. No significant change in testing was noticed
from baseline scores.
Conclusions: In this pilot study we demonstrated high prevalence of
MHE in HCV patients across all fibrosis levels, with high VL being the
best predictor of pathologic CFF and ICT tests results. Our results
suggest that MHE is underdiagnosed and that neuro-cognitive
evaluation should be performed in HCV patients, especially with
high VL. Further results are expected upon conclusion of recruitment.
SAT-200
Hepatocellular carcinoma in patients with chronic hepatitis C
and cirrhosis in Denmark
S. Hallager1, S. Ladelund2, M.S. Kjaer3,4, L.G. Madsen5, E. Belard6,
A.L. Laursen7, J. Gerstoft8, B.T. Roege9, K.E. Groenbael10, H.B. Krarup11,
P.B. Christensen12,13, N. Weis1,4. 1Infectious Diseases; 2Clinical Research
Department, Copenhagen University Hospital, Hvidovre; 3Hepatology
and Gastroenterology, Copenhagen Univeristy Hospital, Rigshospitalet;
4
Faculty of Health and Medical Sciences, Department of Clinical
Medicine, University of Copenhagen, Copenhagen; 5Hepatology and
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Gastroenterology, Copenhagen University Hospital, Herlev; 7Infectious
Diseases, Aarhus University Hospital, Skejby; 8Infectious Diseases,
Copenhagen Univeristy Hospital, Rigshospitalet, Copenhagen; 9Internal
Medicine, Kolding Hospital, Kolding; 10Hepatology and
Gastroenterology, Copenhagen University Hospital, Hvidovre; 11Section
of Molecular Diagnostics, Clinical Biochemistry and Department of
Hepatology, Aalborg University Hospital, Aalborg; 12Infectious Diseases,
Odense University Hospital; 13Clinical Institute, University of Southern
Denmark, Odense, Denmark
E-mail: sofie.hallager@gmail.com
Background and Aims: Cirrhosis in patients with chronic hepatitis
C (CHC) increases the risk of Hepatocellular Carcinoma (HCC).
Advanced HCC has a poor prognosis and surveillance with alphafetoprotein (AFP) and/or ultrasound (UL) of patients with CHC and
cirrhosis is recommended. This study aimed to estimate changes in
the HCC incidence rate (IR) over time and surveillance in patients
with CHC and cirrhosis in Denmark, and estimate the HCC stage and
prognosis.
Methods: This cohort study was based on prospectively collected
data and included patients with CHC and cirrhosis. Data from national
health registries, the Danish Database for Hepatitis B and C, and
patient charts were obtained. Cirrhosis was defined as liver biopsy
Metavir F4, transient elastography median ≥17 kPa, or clinical
cirrhosis. Tumor stage was based on Barcelona-Clinic Liver Cancer
stage (BCLC), TNM classification and size and number of lesions
combined into stage 0 (BCLC 0, 1 tumor <2 cm), stage 1 (BCLC A,
T1N0/xM0/x, ≤3 tumors ≤3 cm), stage 2 (BCLC B, T2/3N0/xM0/x, >3
tumors or >3 cm) and stage 3 (BCLC C/D, T4 and/or N ≥ 1M ≥ 1,
disseminated). The HCC IR was calculated for two-year intervals from
2002 through 2013 using Poisson regression. Cumulative incidence of
first AFP or US after baseline was calculated for all patients with
death, HCC and liver transplant as competing risks. The Kaplan-Meier
estimator and log-rank test were used to compare survival of HCC
patients stratified by stage.

survival after HCC was 30.8 months (range 30.6–31.1) for patients
with stage 0, 12.8 (0.3–49.9) for stage 1, 6.9 (0.2–76.4) for stage 2 and
5.3 (0.03–48.3) for stage 3 (figure 1, log-rank test p = 0.06).
Conclusions: The IR of HCC increased over time among patients with
CHC and cirrhosis in Denmark. Application of AFP and US was
suboptimal and most patients were diagnosed with advanced HCC
with a poor prognosis.
SAT-201
Gender differences on long-term outcomes in patients with
dual chronic hepatitis B virus (HBV) and chronic hepatitis C virus
(HCV) infection
S. Shah1, P. Nguyen2, A.K. Le2, C. Zhao2,3, J. Hoang2, L.A. Yasukawa4,
S.C. Weber4, M.H. Nguyen2. 1Department of Medicine; 2Division of
Gastroenterology and Hepatology, Stanford University Medical Center,
Palo Alto, United States; 3Department of Cirrhosis, Institute of Liver
Disease, Shuguang Univeristy, Shanghai, China; 4Center for Clinical
Informatics, Stanford University Medical Center, Palo Alto, United States
E-mail: mindiehn@stanford.edu
Background and Aims: Male gender is an established risk factor in
those with chronic viral hepatitis without co-infection for the
development of end-stage liver disease and hepatocellular carcinoma
(HCC). It is unclear if gender differences persist in patients with dual
viral infection. We investigated gender differences in outcomes—
specifically the incidence of cirrhosis, hepatic decompensation, and
HCC— in patients with HBV and HCV dual infection.
Methods: We performed a retrospective cohort study of 359
consecutive patients (239 men, 120 women) with dual HBV and
HCV infection who were seen from 1999 through 2015 at a U.S.
tertiary care center. Laboratory values, imaging results, and treatment
information were obtained from subjects’ medical records. The
primary outcomes were the 10-year incidence of cirrhosis, hepatic
decompensation, and HCC.

Results: We included 1,096 patients with CHC and cirrhosis, free of
HCC and liver transplant at baseline. During 5,074 person years (PY)
121 HCC cases were diagnosed. Patients with HCC had a median age
of 58 years, 86 (71%) were male, and 76 (63%) had alcohol overuse.
The HCC IR increased from 0.8/100 PY [CI95% 0.4–1.5] in 2002–2003
to 2.9/100 PY [2.4–3.4] in 2012–2013. Five-year cumulative incidence
of first AFP or US was 78.5% [75.8–81.1] among all patients. Two (1.7%)
patients presented with HCC stage 0, 22 (18.2%) stage 1, 52 (43.0%)
stage 2, 36 (29.8%) stage 3 and 9 (7.4%) had unknown stage. Median
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Results: The cohort was 41% White, 31% Asian, 15% Hispanic, and
13% Others. Mean age was 55.2 ± 10.9 in men and 56.8 ± 13.1 in
women ( p = 0.23). At baseline, men had higher rates of alcohol and
tobacco use, diabetes, lower platelet values, and were more likely to
present with baseline HCC than women (28% vs. 17.5%, p = 0.03).
There was no difference in baseline HCV viral load (log10 5.5 ± 1.5
vs. log10 5.6 ± 1.4, p = 0.88) or MELD score (15.5 ± 7.3 vs. 14.5 ± 8.0,
p = 0.46). The 10-year incidence of cirrhosis in patients without
baseline cirrhosis was high but similar in men and women (69% vs.
63%, log-rank p = 0.16). However, men were significantly more likely
to develop HCC. The incidence rate of hepatocellular carcinoma in
men and women was 101.6 and 57.8 per 1,000 person-years,
respectively ( p = 0.03). Ten-year cumulative HCC incidence in men
and women was 37% and 17%, respectively. Men also trended towards
a higher 10-year cumulative incidence of hepatic decompensation
than women (58 vs. 0.49, log-rank p = 0.05).
Conclusions: Incidence of cirrhosis and HCC was high in both men
and women with HBV and HCV dual infection. Men were still at
significantly higher risk for HCC while there was no significant
gender differences in the rate of cirrhosis development. Patients with
dual HBV and HCV infection should be targeted for early antiviral
therapy to prevent long-term complications, especially those at
higher risk.
SAT-202
Impact of amino acid substitutions of HCV core region on
hepatocarcinogenesis and hepatocellular oxidative stress
in HCV infection
T. Chida1,2, S. Watanabe3, K. Kawata1, M. Umemura1, E. Matsunaga1,
J. Itoh1, K. Ohta1,2, S. Shimoyama1, S. Yamazaki1, T. Suzuki2,
Y. Kobayashi1. 1Hepatology; 2Virology and Parasitology, Hamamatsu
University School of Medicine, Hamamatsu; 3Gastroenterology, Shimada
Municipal Hospital, Shimada, Japan
E-mail: tchida@hama-med.ac.jp
Background and Aims: Amino acid (aa) substitutions in HCV core
region (HCV-CR) were reported to affect hepatocarcinogenesis in
patients with chronic HCV genotype 1b infection. However, the
underlying mechanisms still remain unclear. The aims of this study
were to examine the effects of aa substitutions in HCV-CR on the
development of hepatocellular carcinoma (HCC) and hepatocellular
status of oxidative stress in HCV infection.
Methods: We conducted a retrospective study of 72 patients with
chronic HCV genotype 1b infection (35 males; mean age, 57 yr) who
received IFN-based therapy from 2004 to 2010. Substitutions of aa in
HCV-CR were examined by using direct sequencing; the pattern of
arginine at position 70 (aa70) and leucine at position 91 (aa91) was
evaluated as wild type, while the other patterns were mutant type.
Hepatocellular nuclear 8-OHdG(8-hydroxy-2′-deoxyguanosine), a
marker of oxidative stress, expression in pretreatment liver biopsy
specimens was quantitatively determined by immunohistochemistry. Intracellular levels of H2O2 in cytoplasm and mitochondria were
measured using the genetically encoded fluorescent sensors pHyPerCyto and pHyPer-dMito in Huh7 cells transfected with either of HCVCR (wild or double mutants). The study was approved by the ethics
committee.
Results: Twenty-four, 19, 11 and 18 patients showed wild, aa70
mutant, aa91 mutant, and double mutant types of HCV-CR,
respectively. Fifty-seven (79%) patients achieved sustained virological
response. The cumulative HCC rates were significantly higher in aa70
mutant, aa91 mutant or double mutant types than those in wild type.
Univariate analysis identified platelet count (<15.0 × 104/mm3), alpha
fetoprotein (>5 ng/mL), non-SVR, 8-OHdG index (>100), and aa70
mutant, aa91 mutant and double mutant types of HCV-CR as the risk
factors for developing HCC. Multivariate analysis identified platelet
count (<15.0 × 104/mm3) and HCV core double mutant type. Hepatic
8-OHdG index was significantly higher in patients with HCV core
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double mutant type than those with wild type ( p < 0.05). Huh7 cells
expressing double mutant type of HCV core protein showed higher
ROS levels both in cytosol ( p < 0.01) and mitochondoria ( p < 0.01)
compared with those expressing wild type of HCV core protein.
Conclusions: Substitutions of aa70 and aa91 in HCV-CR may promote
hepatocarcinogenesis mediated by enhanced hepatocellular oxidative stress in patients with chronic HCV genotype 1b infection.
SAT-203
Seroconversion of hepatitis C during dialysis in major cities of
Pakistan
T.K. Bhatti1. 1Holy Family Hospital, Islamabad, Pakistan
E-mail: talalkhurshid@gmail.com
Background and Aims: Hepatitis C is highly prevalent in Pakistan.
Several studies worldwide have shown that patients undergoing
hemodialysis are at a risk for developing Hepatitis C. So this study was
carried out to determine the proportion of patients undergoing
hemodialysis who seroconverted from HCV negative to HCV positive
status in our hospitals.
Methods: This descriptive cross-sectional study was conducted at
four tertiary care hospitals of Punjab(Province of Pakistan) from
January 2016 to March 2016 on patients undergoing hemodialysis
currently. With the help of WHO Sample Size Calculator, at
confidence level 95%, absolute precision 5% and anticipated population proportion 14%, the minimally required sample size was
calculated to be 186 patients but we included 190 patients in our
study. Sampling technique was stratified random sampling based on
hospital and gender. Our inclusion criterion was all those patients
who were Hepatitis C negative (determined by HCV serology, based
on the principle of immunochromatography) at the initiation of
dialysis and remained negative for the subsequent six months after
the initiation of hemodialysis. Our exclusion criteria was all those
patients who seroconverted to HCV positive with six months of
initiation of hemodialysis (the period corresponding to the incubation period of hepatitis C virus.) and those who were dialyzed on
emergency basis. Patients who were HCV negative at baseline but
later confirmed to be HCV positive, based on HCV serology were
considered seroconverted.
Results: Out of 190 patients who were HCV negative at the initiation
of dialysis, 93 (i.e. 48.9%) patients converted to HCV positive status
whereas 97 (i.e. 51.05%) patients remained HCV negative throughout
the study. The mean time taken for seroconversion was 18.04 months
(SD ± 15.43) months). The median was 12 months, with an inter
quartile range of 14 months.
Conclusions: The proportion of HCV seroconversion in our hemodialysis units is very high.
SAT-204
Resistance analysis in the MAGELLAN-1 Study (Part 2): glecaprevir/
pibrentasvir therapy in HCV-infected patients who had failed
prior DAA regimens containing NS3/4A protease and/or NS5A
inhibitors
T. Pilot-Matias1, P. Krishnan1, G. Schnell1, R. Tripathi1, J. Beyer1,
T. Reisch1, M. Irvin1, T. Dekhtyar1, T. Ng1, Y. Lei1, A. Asatryan1, F. Mensa1,
C. Collins1. 1Abbvie, North Chicago, United States
E-mail: tami.pilot-matias@abbvie.com
Background and Aims: Part 2 of MAGELLAN-1 enrolled 91 patients
who had previously failed 1 or more regimens containing an NS3/4A
protease inhibitor (PI) and/or an NS5A inhibitor (NS5Ai). Patients
were treated for 12 or 16 weeks with glecaprevir (NS3/4A PI
identified by AbbVie and Enanta) and pibrentasvir (NS5Ai).
Methods: Next generation sequencing was conducted using Illumina
MiSeq on all available baseline (BL) and virologic failure (VF) samples.
The prevalence and impact on SVR12 rates of BL polymorphisms (BP)
at amino acid positions 155, 156, 168 in NS3, and 24, 28, 30, 31, 58, 92,
93 in NS5A were determined based on prior treatment category (PI,
experienced [NS5Ai naïve], NS5Ai experienced [PI naïve], or PI + NS5Ai
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experienced) using a 15% detection threshold. Treatment-emergent
substitutions were analyzed for the 9 patients experiencing VF.
Results: NS3 and NS5A sequences were generated from 88/91 BL
samples: 67 GT1a (73.6%), 18 GT1b (19.8%), and 3 GT4r (3.3%). The
prevalence of BPs was 6.8% (6/88) in NS3 only, 53.4% (47/88) in NS5A
only, and 10.2% (9/88) in NS3 + NS5A.
Among PI-only experienced patients, neither presence of BPs nor
treatment duration had an impact on outcome; all achieved SVR12.
NS5A BPs were prevalent (80.6%; 50/62) among NS5Ai-experienced
patients with or without PI exposure; all patients without NS5A BPs
achieved SVR12. Among NS5Ai-only experienced patients who had
NS5A BPs, SVR12 rates were 86.7% (13/15) and 91.7% (11/12) in the 12
and 16 week arms, respectively. Among PI + NS5Ai-experienced
patients with BPs in only in NS5A, SVR12 rates were 71.4% (5/7) and
100% (8/8) in the 12 and 16 week arms, respectively, whereas SVR12
rates were 75% (3/4) and 25% (1/4) in those with BPs in both targets in
the 12 and 16 week arms, respectively.
Four of 9 VFs had BPs in NS3, and additional treatment-emergent NS3
substitutions were observed in 6 patients at VF. All 9 VF patients had 1
or more NS5A BPs, and additional NS5A substitutions emerged at VF
in 6 patients. All VF patients had 2 or more NS5A substitutions at
failure.
Conclusions: PI-only experienced patients had an SVR12 rate of 100%
irrespective of the presence of BPs or treatment duration. In NS5Ai
experienced patients receiving 16 weeks of treatment, the presence
of NS5A BPs (without NS3 BPs) did not impact efficacy; the SVR12 rate
was 95% (19/20). The minority of PI + NS5Ai experienced patients
who had BPs in both NS3 and NS5A had a higher rate of VF than those
with BPs in only 1 target.
SAT-205
Prevalence of infection with multiple strains of hepatitis C virus
(HCV) in patients enrolled in HCV clinical trials
T.M. Welzel1, M. Ryan2, C. Hedskog3, N. Bhardwaj3, R.H. Hyland3,
R. Martin3, L.M. Stamm3, D.M. Brainard3, H. Mo3, E. Svarovskaia3,
R.G. Nahass4, E.R. Schiff5, C. Katlama6. 1Johann Wolfgang Goethe
University Medical Center, Frankfurt am Main, Germany; 2Liver
Instititute of Virginia, Richmond; 3Gilead Sciences, Foster City; 4Rutgers
University Robert Wood Johnson Medical School, Hillsborough;
5
University of Miami Hospital, Miami, United States; 6Hôpital PitiéSalpêtrier̀ e, Paris, France
E-mail: jenny.svarovskaia@gilead.com
Background and Aims: Infection of multiple hepatitis C virus (HCV)
strains within the same patient has previously been described.
Screening for infection with multiple HCV strains is not performed in
routine clinical practice and its prevalence might be underestimated.
Here, we performed a comprehensive analysis of HCV deep sequence
data from clinical trials for identification of patients with infection of
multiple HCV strains.
Methods: HCV amplification was performed patient baseline
samples from 74 Gilead-sponsored HCV clinical trials. Pangenotypic
primers enabled amplification of multiple genotypes within a patient
sample. Subtype-independent genotype-specific primers enabled
amplification of multiple subtypes of the same genotype within a
patient sample. Amplified PCR products were deep sequenced and
resulting reads were de novo assembled into contigs. Presence of viral
sequences with <85% sequence homology was considered to be
indicative of multi-strain infection. Samples were also genotyped
using LiPA assay.
Results: Patients with bleeding disorders (n = 96), who have a higher
chance of multiple HCV infections, were evaluated using pangenotypic amplification primers. One patient was infected with 2
genetically distinct GT1a viruses. No multiple HCV infections with
different genotypes were observed in this small cohort. Furthermore,
a total of 10,643 patients were evaluated using subtype-independent
amplification primers, of which a subset was analyzed using
pangenotypic amplification primers (n = 228). HCV genotypes were

determined using hybridization-based LiPA assay. Overall, 27 patients
(0.3%) with HCV sequencing data had contigs of different genotype (n
= 8) or subtype (n = 19), suggesting infection with multiple HCV
strains. Full genome HCV sequencing was performed on 5 of these
patients with different genotype infection, confirming multiple
infection in 4 of 5 cases. Two patients were infected with multiple
genotypes (GT2a + GT3a and GT1a + GT2b) and 2 patients were
infected with multiple genotype 1 subtypes (GT1a + GT1b). In
addition, 29 of 10,643 patients had detectable genotype 2/1
recombinant HCV (0.3%).
Conclusions: Results presented here describe infection with multiple
strains of HCV, either different HCV genotypes or different HCV
subtypes. The overall rate of the prevalence of infection with multiple
HCV strains was estimated to be 0.3%. Pangenotypic regimens would
be needed to optimally treat patients with multiple HCV infection.
SAT-206
Field evaluation of Xpert® HCV Viral Load point-of-care test for
detection of hepatitis C virus infection by venipuncture-collected
and finger-stick capillary whole-blood samples
J. Grebely1, F. Lamoury1, B. Hajarizadeh1, Y. Mowat1, A. Marshall1,
S. Bajis1, P. Marks1, J. Amin1, J. Smith2, M. Edwards3, C. Gorton4,
N. Ezard5, D. Persing6, M. Kleman7, P. Cunningham8, B. Catlett8,
G. Dore1, T.L. Applegate1. 1The Kirby Institute, University of New South
Wales, Sydney; 2Matthew Talbot Hostel, St Vincent de Paul Society NSW
Support Services, Sydney; 3South Western Sydney Local Health District,
Sydney; 4Cairns Sexual Health Service, Cairns; 5Rankin Court Clinic, St
Vincent’s Hospital, Sydney, Australia; 6Cepheid, Sunnyvale, United
States; 7Cepheid, Stockholm, Sweden; 8St Vincent’s Applied Medical
Research, St Vincent’s Hospital, Sydney, Australia
E-mail: tapplegate@kirby.unsw.edu.au
Background and Aims: Testing and diagnosis of HCV remains suboptimal. Point-of-care HCV RNA testing enables the diagnosis of
active infection in a single visit. The aim of this study was to evaluate
the performance of the Xpert® HCV Viral Load assay from samples
collected by venipuncture and finger-stick capillary whole-blood.
Methods: Plasma and finger-stick capillary whole-blood samples
were collected from participants in an observational cohort recruited
from health services in Australia. The sensitivity and specificity of the
Xpert® HCV Viral Load test for HCV RNA detection by venipuncture
and finger-stick capillary whole-blood collection was compared to
the Abbott RealTime HCV Viral Load assay (gold standard).
Results: A total of 150 participants were included in this analysis
(median age 44 years, 87% male, 65% with a history of injecting drug
use). HCV RNA prevalence was 30% (n = 45, 95% CI, 23%, 38%), based
on Abbot RealTime. The sensitivity and specificity of the Xpert® HCV
Viral Load assay for HCV RNA detection in plasma collected by
venipuncture was 100% (95% CI, 92.0%, 100%) and 99.1% (95% CI,
94.9%, 100%), respectively. %). In the one discordant sample (Abbott
RealTime: HCV RNA undetectable; Xpert®: HCV RNA detectable),
detectable HCV RNA levels were confirmed with an RT-PCR HCV RNA
assay (false negative). The sensitivity and specificity of the Xpert®
HCV Viral Load assay for HCV RNA detection in samples collected by
finger-stick capillary whole-blood was 95.5% (95% CI, 84.5%, 99.4%)
and 98.1% (95% CI, 93.4%, 99.8%), respectively.
Conclusions: This study demonstrated good sensitivity and specificity of the Xpert® HCV Viral Load test for HCV RNA detection in
capillary whole-blood collected by finger-stick and plasma collected
by venipuncture compared to the Abbott RealTime HCV Viral Load
assay. The Xpert® HCV Viral Load test by venipuncture and fingerstick capillary whole-blood collection may provide one option for
point-of-care HCV RNA testing.
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SAT-207
Hepatitis C virus core antigen and dried blood spots as simplified
hepatitis C virus diagnostic tools
F.M. Lamoury1, B. Hajarizadeh1, A. Soker1, D. Martinez1, C. Quek1,
P. Cunningham2, B. Catlett2, G.A. Cloherty3, P. Marks1, J. Amin1,
J. Grebely1, G.J. Dore1, T.L. Applegate1. 1The Kirby Institute, University of
New South Wales, Sydney; 2St Vincent’s Applied Medical Research, St
Vincent’s Hospital, Darlinghurst, Australia; 3Abbott, Abbott Park,
Chicago, United States
E-mail: tapplegate@kirby.unsw.edu.au
Background and Aims: Simplified, affordable diagnostic tools are
urgently required to scale up hepatitis C virus (HCV) treatment. This
study evaluated the diagnostic performance of HCV core antigen
(HCVcAg) detection in plasma and dried blood spot (DBS) samples.
Methods: Paired plasma and venous DBS samples were prepared
from remnant diagnostic samples. Plasma HCV RNAwas quantified by
AmpliPrep/COBAS Taqman (Roche) and genotype assessed by Versant
Lipa2 (Bayer). Plasma and DBS HCVcAg were measured by ARCHITECT
HCV Ag (Abbott Diagnostics). The agreement between both assays
was assessed by Bland-Altman Bias plot (conversion factor, 1fmol/L =
500 IU/mL). The sensitivity and specificity for the HCVcAg assay
(>3 fmol/L) at a threshold of HCV RNA > 1,000 IU/mL were calculated
for both plasma and DBS.
Results: Of 120 paired samples tested, 25 had non-quantifiable HCV
RNA and 95 quantifiable HCV RNA, including HCV genotype 1a (n =
36), 1b (n = 17) and 3a (n = 30). The median HCV RNA level in plasma
was 5.8 log IU/mL (IQR: 5.2, 6.4). The median HCVcAg level for
plasma and DBS was 2.7 log fmol/L (IQR: 2.0, 3.3) and 1.6 log fmol/L
(IQR: 1.0, 2.1), respectively. The Bland-Altman bias (95% limits of
agreement) for plasma and DBS was 0.37 fmol/L (−0.81, 1.55) with
mean difference (95%CI) of 0.37 fmol/L (0.24–0.49) and 1.598 fmol/L
(0.32, 2.87) with mean difference (95%CI) of 1.60 fmol/L (1.46–1.74),
respectively. Of 4 samples <1,000 IU/mL (range 27–220 IU/mL) in
plasma, 0 were reactive for HCVcAg in both plasma and DBS. One HCV
RNA negative sample was HCVcAg reactive (7.5 fmol/L) in DBS and
negative in plasma. For diagnosing HCV RNA > 1,000 IU/mL, the
sensitivity of HCVcAg in plasma and DBS was 96.7% (95%CI 89.9–
99.1%) and 91.0% (95%CI 83.2–95.5%), respectively. For diagnosing
HCV RNA > 1,000 IU/mL, the specificity of HCVcAg in plasma and DBS
was 100% (95%CI 85.9–100%) and 96.7% (95%CI 80.9–99.8%),
respectively.
Conclusions: These data indicates HCVcAg in plasma and DBS may be
suitable for HCV surveillance and diagnosis of chronic HCV,
particularly in lower and middle-income or high prevalence
countries.
SAT-208
Correlation between prevalence of hepatitis B and C virus
infection and mortality of hepatocellular carcinoma in Uvs
province, Mongolia
U. Baatarsuren1, T. Munkh-Erdene1, M. Myanganbayar1, M. Batsukh1,2,
A. Jamsranjav1,2, D. Dugerjav3, O. Tseren3, C. Janchiv3, A. Bungert1,
A. Dagvadorj1, E. Enkhbayar1, N. Dashdorj1,4, Z. Genden1,4,
N. Dashdorj1. 1Onom Foundation; 2School of Medicine, Mongolian
National University of Medical Science, Ulaanbaatar; 3Uvs Provincial
Department of Health, Uvs; 4Liver Center, Ulaanbaatar, Mongolia
E-mail: Uurtsaikhb@onomfoundation.org
Background and Aims: Mongolia has the highest mortality of
hepatocellular carcinoma (HCC) in the world that is eight times
higher than the world average. Among all 21 Mongolian provinces,
Uvs has one of the highest incidence and mortality of HCC. The
mortality rate of HCC increased 91% from 39.8 per 100,000 people in
2003 to 75.9 per 100,000 people in 2015. Hepatitis B, C chronic
infection is the main cause of HCC. In the current study, we intended
to determine the prevalence of hepatitis B (HBsAg), hepatitis C (antiHCV) and their correlation with HCC mortality in Uvs Province,
Mongolia.
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Methods: Total of 15,893 people or nearly 30% of the adult population
in Uvs province, (6082 male, mean age 40.52 ± 12.97) participated in
hepatitis screening activities between March and May of 2016. HBsAg
and anti-HCV in participant’s peripheral blood was detected using onsite HBsAg and anti-HCV rapid tests (CTK Biotech Inc, San Diego, USA).
All participants completed a structured demographic questionnaire.
The Pearson’s correlation test was used to determine a correlation
between the prevalence of HBsAg, anti-HCV and the average of
actual HCC mortalities in Uvs Province between 2003 and 2015.
Results: Overall, 1569 (9.87%) and 1511 (9.51%) people were positive
for HBsAg and anti-HCV, respectively (Fig. 1). 73 (0.46%) people were
positive for both HbsAg and anti-HCV. The average HCC mortality rate
between 2003 and 2015 was 64.06 ± 12.72 per 100,000 population.
By correlating the prevalence with the average HCC mortality rate, the
Pearson’s coefficients resulted at r = 0.37 and r = 0.63 for HBsAg and
anti-HCV, respectively. For HBV/HCV dual infections, the correlation
coefficient was r = 0.52.
Figure: The mortality rates of HCC by counties of Uvs province ( per
100,000 people). The star and rectangular shapes denote the
prevalence in percentage of HBsAg and anti-HCV positivity in each
county. Color coding shows the HCC mortality. Blue spots denote
lakes in Uvs.

Conclusions: Prevalences for HBV and HCV are at a similar level
compared to recent nationwide prevalence studies among Mongolian
adults (9.87% vs. 11.1% for HBV and 9.51% vs. 8.5% for HCV). A high
HCV prevalence is strongly correlated with the HCC mortality in Uvs
Province compared to the HBV prevalence, thus indicating that HCV
contributes more to the HCC cases compared to HBV.
SAT-209
Drop of FGF19 levels in patients with HCC development following
DAA therapy for chronic hepatitis C
V. Stadlbauer1, B. Schmerböck2, B. Leber1, M. Kipperer1, P. Stiegler3,
A. Posch4, A. Streit5, W. Spindelböck1, P. Fickert1, R. Stauber1.
1
Department of Internal Medicine, Gastroenterology and Hepatology;
2
Medical University of Graz, Graz; 3Department of Transplantation
Surgery; 4Department of Gastroenterology and Hematology;
5
Department of Gastroenterology and Hepatology, Medical University of
Graz, Graz, Austria
E-mail: vanessa.stadlbauer@medunigraz.at
Background and Aims: Novel direct acting antiviral drugs have
revolutionized hepatitis c (HCV) therapy. However, early occurrence
of hepatocellular carcinoma (HCC) after therapy with direct acting
antivirals (DAA) has been reported. Fibroblast growth factor 19
(FGF19) is an important hormone in bile acid metabolism, liver
regeneration, but also hepatocarcinogenesis. We tested the hypothesis whether HCC occurrence correlates with FGF19 serum levels
during DAA therapy.
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Methods: We measured FGF19 by ELISA in a cohort of 72 patients
(mean age 57 ± 10, 58% female, 63% cirrhotic) treated with DAA
between 4/2014 and 9/2015 at baseline, after 4 and 12 weeks of
therapy and 12 weeks after end of the therapy. 12 healthy volunteers
served as controls.
Results: 5 out of 72 patients developed HCC 7–25 months after
therapy with DAA. All of them had cirrhosis and did not achieve
SVR12. FGF19 levels at baseline were not different between HCV
patients and controls. Liver function did not have an impact on FGF19
levels. In all patients who developed a HCC, FGF19 levels dropped
after 4 weeks of DAA therapy, whereas this only happened in 47% of
those who did not develop HCC ( p = 0.022). Development of HCC was
not associated with genotype, gender or cirrhosis. Treatment naïve
patients were more likely to have a drop in FGF19 (73%, p = 0.020)
compared to treatment-experienced patients.
Conclusions: Although generally FGF19 serum levels were not
different in HCV patients compared to controls, we observed a drop
in FGF19 levels in patients who developed a HCC. It may be speculated
that DAA directly or indirectly impact on liver regeneration pathways.
Further studies are necessary to elucidate the role of FGF19 in HCC
development after DAA therapy.
Figure 1 shows the delta FGF19 levels (median, range) between
baseline and 4 weeks of DAA therapy in patients who developed a
HCC compared to those who did not develop a HCC. *p < 0.05.

SAT-210
Regeneration linked miRNA in acute liver failure can predict
clinical recompensation after DAA associated HCV cure: a novel
biomarker to inform treatment selection in decompensated
HCV cirrhosis?
S. Salehi1, S. Verma1, W. Bernal1, N. Heaton1, K. Agarwal1, V. Aluvihare1.
1
Institute of Liver Studies, Kings College Hospital, London,
United Kingdom
E-mail: Kosh.Agarwal@nhs.net
Background and Aims: Direct-acting antiviral agents (DAAs) have
revolutionized treatment of decompensated HCV, although inability
to predict who will recompensate remains problematic. We have
previously shown coordinated changes in specific intrahepatic
miRNA expression during successful human liver regeneration in
the novel human model of auxiliary liver transplantation (LT). The
aim of this study was (1) to validate these changes in miRNA
expression in serum in an independent ALF cohort and (2) to test
whether these miRNAs can predict recompensation post-HCV cure.
This is a critical issue for LT utility in HCV.
Methods: We assessed serum miRNA expression in a matched cohort
of 18 ALF patients that recovered spontaneously or were transplanted
or died using the Exiqon miRCURY LNA™ qPCR human panel system.
Specific miRNAs were then tested in serum samples from 80 HCV
patients with genotype 1 before initiation, week 4 and week 12 postDAA initiation using a customized panel. This cohort was subdivided
by viral response and clinical outcome (Figure 1ii)
Results: Downregulation of miRNA150, 503 and 23a was demonstrated in the spontaneous recovery group of ALF patients compared

to patients who underwent LT/died (Figure 1iii). Comparison of sera
from patients who achieved SVR12/improved CP/MELD vs SVR12/no
CP/MELD improvement showed down regulation of miRNA23a and
503. SVR12/improved CP/MELD vs Treatment failure showed the
same changes in miRNA expression (Figure 1iv, v). Comparison of
deceased vs SVR12 improved CP/MELD demonstrated up regulation
of miRNA 23a and 150. We observed down regulation of miRNA 200b
in SVR12/improved CP/MELD vs SVR12/no CP/MELD improvement.
These miRNA changes regulate networks involved in regulation of
cell proliferation, transcription and developmental process.

Conclusions: We validated intrahepatic regenerative miRNA in sera
in an analogous human ALF model and in decompensated HCV
patients achieving cure with recompensation, demonstrating their
potential as biomarkers. Significant changes include down- regulation of miRNA 503, 23a and 200b in all groups with regeneration.
These miRNA changes are known to increase cell cycle and
proliferation, inhibit apoptosis and promote angiogenesis, thereby
fostering regeneration. These robust and speciﬁc miRNA signatures
may allow improved risk stratification in ALF and decompensated
HCV and determine optimum treatment selection. Further investigation into the regeneration/ cancer paradigm utilising miRNA in
advanced HCV with DAA therapy is warranted.
SAT-211
Impact of genotype 3 on clinical outcome in patients with
hepatitis C: both diabetes meliitus and liver disease progression
W. Zanjir1, R. Maan2, B. Hansen1,2,3, O. Cerocchi1, H. Janssen1, J. Feld1.
1
Toronto Centre for Liver Disease, Toronto General Hospital, Toronto,
Canada; 2Gastroenterology and Hepatology, Erasmus University Medical
Center, Rotterdam, Netherlands Antilles; 3Institute of Health Policy,
Management and Evaluation, University of Toronto, Toronto, Canada
E-mail: wzanjir99@gmail.com
Background and Aims: Diabetes mellitus (DM) and metabolic
syndrome are more prevalent in patients with hepatitis C virus
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(HCV) genotype (G) 3 compared to other genotypes. HCV G3 also has
worse clinical outcomes compared to other HCV genotypes. However,
it is unclear whether diabetes mellitus is the main attributing factor
to worse clinical outcomes in patients with HCV G3.
Methods: We retrospectively analysed 2891 patients with HCV G1
through 3. We followed them until the first occurrence of a clinical
event, defined as decompensated cirrhosis; hepatocellular carcinoma
(HCC); liver transplant or death. Patients who did not experience
clinical events were censored at their last follow up visit. We analysed
time to event with Kaplan-Meier method and Log Rank test.
Results: G1/2/3 were present in 73/10/17% of patients. Mean age was
50.5 years (SD 11.2), 1748 (60.5%) were males, and mean BMI was
27.5 kg/m2 (SD 13.4). Median follow-up (months) for G1, 2 and 3 was
46.7 (IQR 17.9–94.1), 39.13 (IQR 17–89.4), and 29.7 (IQR 13.8–63.2),
respectively. Prevalence of DM was higher in patients with G3 (45/
488 (9.2%)) compared to (164/2100 (7.8%)) in G1 and (17/303 (5.6%))
in G2 (P = 0.184). Overall, patients with G3 had significantly higher
cumulative incidence of clinical events compared to patients with G1
and G2 (5-year cumulative incidence was13.8% for G1, 11.9% for G2,
22.8% for G3; P < 0.001). Patients with DM also had significantly
higher cumulative incidence of clinical events compared to patients
without DM, irrespective of genotype (5-year cumulative incidence
was 40.7% with DM, 12.9% without DM; P < 0.001). However, when
stratifying patients by presence of DM and genotypes, the difference
in cumulative incidence of clinical events between genotypes
remained significant among patients without DM (5-year cumulative
incidence was 11.7% for G1, 11.1% for G2, 21% for G3; P < 0.001) but
disappeared among patients with DM (5-year cumulative incidence
was 41.5% for G1, 25.1% for G2, 41.2% for G3; P = 0.82). Sensitivity
analysis with obesity, hypertension and hyperlipidemia showed
similar results.
Conclusions: DM was more prevalent in patients with HCV G3 and,
when present, was associated with higher cumulative incidence of
clinical events irrespective of genotype. Non-diabetic patients with
G3 still had significantly higher cumulative incidence of clinical
events. Overall, these data suggest that G3 is associated with worse
outcomes due to both increased risk of DM and other G3-specific
effects on liver disease progression.
SAT-212
Hepatitis C: awareness Through to Treatment (HepCATT) study:
evaluation of an intervention designed to increase diagnosis and
treatment of patients with hepatitis C virus infection in drug
treatment settings
W.L. Irving1, G.I. Harrison1, M. Hickman2 and on behalf of HepCATT
Steering Committee. 1NIHR Nottingham Digestive Diseases Biomedical
Research Unit, University of Nottingham, Nottingham; 2School of Social
and Community Medicine, University of Bristol, Bristol, United Kingdom
E-mail: will.irving@nottingham.ac.uk
Background and Aims: The advent of directly acting antiviral
therapy for chronic hepatitis C virus (HCV) infection increases the
rationale for identification and treatment of infected individuals. This
is not straightforward in the high risk group of people who inject
drugs (PWID) attending drug treatment centres (DTCs). The HepCATT
study aimed to explore the effectiveness and cost effectiveness of a
complex intervention in DTCs in increasing HCV diagnosis, referral,
assessment, engagement and treatment of PWID via routine clinical
pathways.
Methods: We piloted a 12 month intervention at 3 DTCs in the UK.
This included appointment of a facilitator to coordinate a range of
activities aimed at increasing diagnosis and enhancing patient
referral including staff and patient educational initiatives, enhancement of peer support teams, introduction of dried blood spot testing,
and integration of HCV assessment and treatment where possible
with opiate substitution therapy. Five sites not chosen as intervention
sites acted as controls. The primary endpoint was clinical engagement with therapy, defined as patient had completed (1)
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investigations including viral load and genotype (2) assessment of
liver disease stage by fibroscan, serum fibrosis markers or biopsy and
(3) a consultation regarding their treatment options. A health
economics analysis will also be carried out.
Results: One intervention site has completed. The other two will do
so by end January 2017. Data from site 1 (see table) show ∼3-fold
increase in referral rates, and 4-fold increase in attendance and levels
of treatment engagement. Preliminary data from the other sites
indicate similar or greater increases in referral, attendance, engagement and treatment whilst the control sites changed little from
baseline levels. The effective components of the facilitator-mediated
intervention, reasons for patient drop-out at all points along the care
pathway, and the cost-effectiveness analysis will be presented.
Drug treatment_centre_1

Baseline period

Intervention period

Total no. clients:

663

569

Total no. PWID:
Current IDU
Previous IDU
Hep C positive
Hep C negative
Hep C unknown

361
194
167
87
189
85

313
159
154
100
180
33

29
15
14
10
2

85
61
24
45
13

No. referred to Hepatology:
No. attended
DNA*, died, prison
No. engaged
No. treated
*Did not attend.

Conclusions: The introduction of nurse facilitators within drug
treatment settings increases testing and patient referrals and can lead
to significant increases in engagement and treatment of PWID within
routine clinical care pathways.
SAT-213
Successful Hepatitis C treatment with direct acting antivirals leads
to a rapid on-treatment decrease of liver stiffness with a slower
gradual decrease of spleen stiffness
W. Verlinden1, I. Colle2, D. Sprengers3, J. Van Dongen1, L. Vonghia1,
T. Vanwolleghem1, P. Michielsen1, S. Francque1. 1Gastroenterology and
Hepatology, Antwerp University Hospital, Antwerp; 2Gastroenterology
and Hepatology, ASZ Aalst Hospital, Aalst; 3Gastroenterology and
Hepatology, GZA St Augustinus Hospital, Wilrijk, Belgium
E-mail: wim.verlinden@uza.be
Background and Aims: Regression of liver fibrosis and portal
hypertension has been described in patients with chronic hepatitis
C (HCV) after reaching sustained virological response (SVR). The aims
of this study were to investigate the short- and medium-term effects
of antiviral treatment with direct-acting antivirals (DAA) on liver (LS)
and spleen stiffness (SS) measured by real-time 2D shear wave
elastography (SWE) in patients with advanced liver fibrosis.
Methods: Patients with advanced liver fibrosis (Metavir F3-F4)
starting DAA-treatment were enrolled. SWE measurements and
biochemical tests were performed at baseline (BL), end of treatment
(EoT), SVR12 and SVR36. SWE measurements were performed by
Aixplorer (SuperSonic Imagine).
Results: Ninety-one patients (57% male, 59.9 ± 13.3 years, 59%
cirrhotic) were included with 30 reaching SVR36. LS changed
significantly ( p < 0.01) from BL to EoT, EoT to SVR12 and SVR12 to
SVR36 with a decrease in LS of 19.8%, 7.9% and 8.4% respectively.
Transaminase values decreased significantly from BL to EoT, without a
further decrease afterwards. Patients with virologic relapse (6.9%)
showed no change in LS ( p > 0.15). SS only changed significantly in
patients with high BL SS values above 26.6 kPa (clinically significant
portal hypertension) from BL [31.3 kPa (28.1–39.5)] to SVR12 [27.2kPa
(18.0–30.5); p = 0.046].
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Conclusions: LS rapidly decreased on-treatment in response to SVR
achieved by DAA-based therapy in patients with chronic hepatitis C,
most likely due to a resolution in inflammation. LS then decreased
further at SVR12 and SVR36, not accompanied by a decrease in
transaminases, most likely due to a regression of fibrosis. A significant
decrease in SS was observed from BL to SVR12 in patients with high
BL SS (indicative for the presence of clinically significant portal
hypertension). SWE seems a good tool to non-invasively assess the
regression of liver fibrosis as well as the evolution of portal
hypertension post-treatment.
SAT-214
Epidemiology of hepatitis C infections in patient population in
Northeastern China: a cross-sectional study
Y. Hu1, Y. Wang1, H. Xu1, Y. Ding1, J. Niu1. 1Department of Hepatology,
The First Hospital of Jilin University, Changchun, China
E-mail: 18343117193@163.com
Background and Aims: The hepatitis C infection has been a heavy
burden to public health. The objective of this study was to provide
data on the patients population and assess seroprevalence of
hepatitis C in patient population in Northeasetern China.
Methods: This was a cross-sectional study to investigate the
seroprevalence of hepatitis C among 392,601 inpatients at the First
Hospital of Jilin University from January 1, 2010 to December 31, 2015.
Our institution is a large general hospital which includes various
departments. The clinical data of 392,601 inpatients from various
departments were collected and analyzed in SPSS, p-values less than
0.05 were considered statistically significant.
Results: The overall seroprevalence for hepatitis C virus among
392,601 inpatients was 2.13%, which was similar in males and
females (2.10% and 2.16%, respectively). Hepatitis C virus seroprevalence was higher (6.17%) in patients with liver diseases compared to
the patients who were diagnosed as non-liver diseases (1.47%), and
more frequent in 61–70 years old patients (3.78%) than other age
groups.The prevalence rate of pregnant women and children were
low, that were 0.35% and 0.06%, respectively. Of the patients who
were detected with liver lesions, 12.72% were anti-HCV positive. More
interestingly, seroprevalence for hepatitis C virus was relatively low in
patients with Rheumatoid immune related diseases (0.75%).
Conclusions: The study revealed that the seroprevalence for hepatitis
C virus was decreasing year by year at our institution during 2010–
2015, which was similar in men and women. It will contributes to
guide the relevant health authorities to establish a better strategy to
prevent and control of hepatitis c virus infection.
SAT-215
Elevated serum wisteria floribunda agglutinin-positive mac-2binding protein levels associated with risks of diabetes and endstage renal diseases among patients with hepatitis C virus
infection
Y.-J. Lin1, C.-L. Chang2, L.-C. Chen3, H.-H. Hu2, J. Liu2, M. Korenaga4,
Y.-H. Huang1, S.-Y. Chan1, C.-L. Jen2, C.-Y. Su2, S.-N. Lu5, L.-Y. Wang6,
Y. Yuan7, M. Mizokami4, C.-J. Chen8, H.-I Yang2, M.-H. Lee1. 1Institute of
Clinical Medicine, National Yang-Ming University; 2Genomics Research
Center, Academia Sinica; 3Faculty of Medicine, National Yang-Ming
University, Taipei, Taiwan; 4The Research Center for Hepatitis and
Immunology, International Medical Center of Japan, Konodai Hospital,
Ichikawa, Japan; 5Department of Gastroenterology, Chang-Gung
Memorial Hospital, Kaohsiung; 6Department of Medicine, Mackay
Medical College, Taipei, Taiwan; 7Global Health Economics and Outcome
Research, Bristol-Myers Squibb, Princeton, United States; 8Academia
Sinica, Taipei, Taiwan
E-mail: ruru99@gmail.com
Background and Aims: Serum Wisteria floribunda agglutininpositive Mac-2-binding protein (WFA+-M2BP) levels signiﬁcantly
increased by various stages of liver ﬁbrosis among Hepatitis C virus
(HCV) infected patients. Moreover, HCV infection was found to

increase the risk of extrahepatic diseases. This study aimed to
evaluate the association of serum WFA+-M2BP levels on the risks of
diabetes mellitus (DM) and end-stage renal disease (ESRD) among
HCV infected patients.
Methods: This study is based on REVEAL-HCV cohort, a communitybased cohort of 1,095 participants seropositive for antibodies against
HCV but seronegative for hepatitis B surface antigen enrolled in
1991–1992. Participants with clinical history of DM or abnormal
creatinine levels at baseline entry were excluded in the subsequent
analyses. Serum levels of WFA+-M2BP at baseline were measured. The
incidence of DM or ESRD was ascertained by computerized data
linkage with the national health insurance database. For each
participant, the person-years of follow-up were calculated from the
entry date to either the hospital admission date of DM or ESRD, or to
31 December, 2010, whichever came first. Incidence of DM or ESRD
was expressed per 1,000 person-years. The Cox’s proportional
hazards models were applied to estimate the hazard ratios (HRs)
and 95% confidence intervals (CIs) on the risks of DM or ESRD
incidence.
Results: After 14,545 person-years of follow-up, 173 new-onset DM
cases were identified, indicating an DM incidence of 11.9 per 1,000
person-years. The cumulative risks of DM after follow-up were 13.6%,
26.0%, and 46.7% by serum WFA+-M2BP levels of <0.5 cutoff index
(COI), 0.5–1.5 COI, and ≥1.5 COI, in correspondingly. The elevated
serum WFA+-M2BP levels were associated with an increased risk of
DM independently (p = 0.040) after adjustment of conventional risk
factors. 42 new-onset ESRD cases were identified after 15,234
person-years of follow-up; the estimated incidence was 2.8 per
1,000 person-years. Patients with elevated serum WFA+-M2BP levels
had increased risks of ESRD. By using serum WFA+-M2BP level of <0.5
COI as the reference group, the adjusted HRs (95% CI) were 2.96 (1.22–
7.17) and 7.75 (3.51–17.09) for serum WFA+-M2BP levels of 0.5–1.5
COI and ≥1.5 COI, respectively, after adjustment of conventional risk
factors.
Conclusions: Elevated serum WFA+-M2BP levels were associated
with increased risks of the development of DM and ESRD among HCV
infected patients.
SAT-216
The cumulative prevalence and incidence of extra-hepatic
manifestations in patients with hepatitis C virus infection:
real-world evidence from the United States
N. Reau1, F. Vekeman2, E. Wu2, C. Bao3, Y.S. Gonzalez3. 1Rush University
Medical Center, Chicago; 2Analysis Group Inc., Boston; 3ABBVIE, North
Chicago, United States
E-mail: yuri.sanchezgonzalez@abbvie.com
Background and Aims: Extra-hepatic manifestations (EHMs) have
been described in patients ( pts) with chronic hepatitis C virus (HCV),
but a comprehensive assessment of their cumulative risk over time is
lacking. This study aims to compare the 5-year (yr) cumulative
prevalence and incidence of EHMs among pts with and without HCV
in the United States.
Methods: This study used de-identified Optum Clinformatics Data
Mart data (Q1/2009−Q1/2016). Adult pts with HCV and ≥5 yrs of
follow-up after their first HCV diagnosis (index date) were matched
1:1 on age, sex and Census region to adults without HCV and ≥5 yrs of
follow-up after their first day of insurance eligibility (index date).
Twenty EHMs were investigated, including chronic kidney disease
(CKD), cardiovascular, metabolic and immune mediated diseases.
Cumulative prevalence of EHMs was assessed yearly in the 5 yrs postindex as the proportion of pts with EHM in the HCV and no-HCV
cohorts. The yearly incidence and 4-yr cumulative incidence of EHMs
were assessed as the proportion of newly diagnosed pts in the period
of interest among pts at risk at the start of the period of interest.
Prevalence and incidence odds for each EHM were compared
between study cohorts using logistic models.
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Results: Each HCV and no-HCV cohort included 4,032 pts (median
age: 52.4 yrs; 64% male). The prevalence of any EHM in the 1st yr post
index was 60% in the HCV cohort and 35% in the no-HCV cohort
( prevalence odds ratio [OR]: 2.7, p < 0.01), and it increased by the
5th yr to a cumulative prevalence of 86% and 66%, respectively
( prevalence OR: 3.3, p < 0.01); the 4-yr incidence of any EHM was
65% and 48%, respectively (incidence OR: 2.1; p < 0.01). The HCV
cohort had a higher 5-yr cumulative prevalence than the non-HCV
cohort for conditions previously not recognized as EHM such as
inflammatory bowel disease (3.1% vs. 1.3%; prevalence OR: 2.4; p <
0.05) and gastroesophageal reflux disease (40.2% vs. 24.5%; prevalence OR: 2.1; p < 0.05). Risks were also higher among previously
recognized EHMs. In particular, CKD had a 5-yr cumulative
prevalence of 11% in the HCV and 4%, in the no-HCV cohorts
( prevalence OR: 2.6; p < 0.01) and a 4-yr incidence of 7% and 3%,
respectively (incidence OR: 2.3; p < 0.01).

Conclusions: Chronic HCV infection is associated with significantly
higher cumulative prevalence and incidence of EHMs over 5 yrs.
Whether curative and early treatment limits these increasing EHM
risks remains an important research area.
SAT-217
Extra-hepatic manifestations from hepatitis C virus infection
related to female infertility and adverse pregnancy outcomes: a
real-world observation
E. Villa1, X. Han2, A.S. Goldstein3, Y. Bao3, Y.S. Gonzalez4. 1Division of
Gastroenterology, Azienda Ospedaliero-Universitaria Policlinico di
Modena, Modena, Italy; 2Leonard D. Schaeffer Center, University of
Southern California, Los Angeles; 3AbbVie Inc., North Chicago; 4AbbVie
Inc., North Chihcago, United States
E-mail: yuri.sanchezgonzalez@abbvie.com
Background and Aims: The majority of new hepatitis C virus (HCV)
infections are among injection drug users, many of whom are young
women in their childbearing years. In light of a growing body of
evidence on the potential burden that HCV may have on ovarian
senescence in women of reproductive age, this study aims to assess in
a large real-world population the relationship between HCV infection
and female infertility and pregnancy outcomes.
Methods: This analysis draws on a de-identified database from a
large United States insurer containing patient-level medical, prescription and lab data between 2000 and 2015. Women aged 18–45
who had ≥1 medical claim with ICD-9 diagnosis code for HCV were
matched 1:3 for the analysis of infertility and 1:10 for the analysis of
pregnancy outcomes to HCV-free women on the basis of age, census
region and index year. In the infertility analysis, HIV/HCV co-infected
women were added as a third comparison arm. Adjusted odds ratios
(ORs) and 95% confidence intervals (CIs) for rates of infertility
S714

associated with HCV or HIV/HCV infection were estimated using
logistic regressions adjusting for age, region, year of index date, types
of health plan and comorbidities. Similarly, ORs were calculated for
the association of HCV infection on pregnancy outcomes, including
rates of premature birth, live birth, still birth, gestational diabetes,
pre-eclampsia and miscarriage.
Results: A total of 27,525 women were identified in the analysis of
infertility. HCV mono-infected women had a significantly higher
probability of infertility compared to HCV-free women (2.44 OR; CI
2.13–2.79); the increased risk is even higher comparing HIV/HCV coinfected women to women without HCV or HIV infection (3.64 OR; CI
2.47–5.36). Among the 13,475 pregnant women included in the
analysis of pregnancy outcomes, HCV infected women were
significantly more likely to have premature birth (1.34 OR; CI 1.06–
1.69) and gestational diabetes (1.24 OR; CI 1.02–1.51), and significantly less likely to have a live birth (0.75 OR; CI 0.62–0.91). ORs for
stillbirth (1.25), pre-eclampsia (1.21) and miscarriage (1.11) were not
statistically different from 1.
Conclusions: In a real-world analysis, HCV is associated with
increased burden for women of childbearing age in terms of
infertility and adverse pregnancy outcomes including still births
and gestational diabetes and fewer live births. Whether viral
suppression with therapy could mitigate these risks remains to be
further assessed.
SAT-218
Health-related quality of life in children with hepatitis C viral
(HCV) infection treated with sofosbuvir and ribavirin
Z.M. Younossi1,2, M. Stepanova3, S. Wirth4, K.B. Schwartz5,
P. Rosenthal6, R. Gonzalez-Peralta7, K. Murray8, S. Hunt3. 1Center for
Liver Diseases, Department of Medicine, Inova Fairfax Hospital; 2Betty
and Guy Beatty Center for Integrated Research, Inova Health System,
Falls Church; 3Center for Outcomes Research in Liver Diseases,
Washington DC, United States; 4Children’s Hospital, Heusnerstt,
Germany; 5Johns Hopkins Medical Center, Baltimore; 6University of
California, San Francisco, San Francisco; 7University of Florida,
Gainesville; 8Seattle Children’s Hospital, Seattle, United States
E-mail: zobair.younossi@inova.org
Background and Aims: Chronic HCV infection has been associated
with impairment of health-related quality of life (HRQL) in both
adults and pediatric patients. Our aim was to assess the HRQL of HCVpositive children treated with SOF + RBV.
Methods: The data for this post-hoc analysis was collected in a phase
2 open-label multicenter international study that evaluated safety
and efficacy of sofosbuvir (400 mg/day) plus ribavirin (weight-based
up to 1400 mg/day) for 12 or 24 weeks in adolescents and children
with chronic HCV infection (GS-US-334-1112). Patients and their
parents/guardians completed the PedsQL-4.0-SF-15 questionnaire at
baseline, at the end of treatment, and in post-treatment follow-up.

Results: We included 50 adolescents with HCV genotype 2 and 3
without cirrhosis (age: 14.8 ± 1.9 years, male: 58%, treatment-naïve:
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82%, history of depression: 6%, vertically transmitted HCV: 70%). After
treatment with SOF + RBV, 100% of patients with HCV genotype 2 and
95% with genotype 3 achieved SVR-12. During treatment with SOF +
RBV, there were no significant decrements in any of patients’ selfreported or parent-proxy-reported PRO scores, regardless of treatment duration (all p > 0.05). By the end of treatment, the only
difference between the treatment arms was in treatment-emergent
changes in parent-proxy-reported Physical Functioning score: on
average, +5.8 on a 0–100 scale in the 12-weeks-long vs. −5.7 in the
24-weeks-long arm ( p = 0.026). After treatment cessation, we
recorded a statistically significant improvement in patients’ selfreported Social Functioning score by post-treatment week 12: on
average, +4.8 (p = 0.02). By post-treatment week 24, parent-proxyreported School Functioning score also increased by, on average,
+13.0 ( p = 0.0065). In multivariate analysis, history of abdominal pain
and psychiatric disorders were predictive of impaired HRQL in
adolescents with HCV ( p < 0.05).
Conclusions: Adolescents treated with SOF + RBV do not experience
any HRQL decrement during treatment, and experience significant
improvement in social function and school function domains of HRQL
scores after achieving SVR.
SAT-219
Significant incidence of psyquiatric disorders despite rapid and
positive impact of direct acting antivirals on quality of life
Z. Mariño1, E. Egmond2, A. Pla1, C. Bartres1, G. Oriolo2, M. Cavero2,
S. Lens1, R. Navinès2, X. Forns1, R. Martín-Santos2. 1Liver Unit- Viral
Hepatitis, IDIBAPS and CIBEREHD, University of Barcelona; 2Psychiatry
and Psychology, IDIBAPS and CIBERSAM, Hospital clinic Barcelona,
Barcelona, Spain
E-mail: zmarino@clinic.ub.es
Background and Aims: Chronic infection due to hepatitis C virus
(HCV) is a systemic disease with hepatic and extrahepatic manifestations. HCV has been associated with a substantial impairement in
quality of life (QoL) and depression/anxiety have been reported in
30% of patients. Current therapies with direct-acting antivirals (DAA)
achieve excellent sustained virological response (SVR) rates and have
good safety profile.
Aim: Evaluate the impact of DAA therapy on QoL and assess the
incidence of psyquiatric disorders in patients receiving DAA in
our Unit.
Methods: All CHC patients starting DAA between May-December
2015 were included. Socio-demographic and clinical data were
obtained. At baseline, week 4, end of therapy (EOT) and 12 weeks
after EOT (FU12), patients blinded to virological results filled the EQ5D test (evaluating QoL and global health status by a visual-analogical
scale, EQ5-VAS), specific VAS for irritability and tiredness and
symptoms of depression and anxiety by the PHQ-9 form. SVR was
evaluated at FU12. Differences between FU12, EOT and baseline are
showed as delta values (Δ).
Results: Ninety-three patients were included: age 64 (IQR25-75 49–
68), 54% males, 71% genotype 1b, 64.5% of cirrhosis, 54.8% previous
non responders. The majority of DAA were SOF/LDV (47%) and 3D
(42%) for 12 weeks; 71% received Ribavirin (RBV). Baseline elastography was 14.3KPa (IQR25-75: 8–24). History of psyquiatric disorders
was present in 48.4%. SVR was 97.8%. EQ5 scores were not affected
during DAA (EOT) or at FU12 (Δ = 0 points), even in those receiving
RBV ( p = 0.3). However, reports of the EQ5-VAS at EOT (Δ = 5 points)
and FU12 (Δ = 10 points) suggested a global subjective improvement
in QoL. Irritability and tiredness were not affected during antiviral
therapy (Δ = 0 points) but decreased substantially at FU12 (Δ = −5
points in both). Nevertheless, new depressive and/ or anxiety
symptoms were registered in these patients during and after
treatment even in the absence of interferon.
Conclusions: Treatment with DAA in patients with advanced liver
disease did not impair the overall QoL of patients, even if receiving
RBV. We show a progressive increase in the subjective perception of

global health status that starts already during treatment. Irritability
and fatigue substantially decreased after DAA. However, psyquiatric
disorders such as depression and major anxiety symptoms may still
occur during DAA therapy, deserving a psyquiatric evaluation.

Viral hepatitis: Hepatitis C – Clinical (therapy)
SAT-220
Pre-emptive post-liver transplant hepatitis C virus treatment with
daas: proof of concept from a pilot study
L. Pasulo1, C. Mazzarelli2, C. Iegri1, L. De Carlis3, R. Viganò2, F. Donato4,
P. Burra5, M. Gambato5, S. Fagiuoli1, L. Belli2. 1Gastroenterology, ASST
Papa Giovanni XXIII, Bergamo; 2Gastroenterology; 3Surgery, Ca Granda
Niguarda; 4Gastroenterology, IRCSS Policlinico Milano, Milan;
5
Multivisceral Transplant Unit, University Hospital of Padua,
Padova, Italy
E-mail: lpasulo@asst-pg23.it
Background and Aims: The adoption of a “true” pre-emptive
treatment with DAA has never been explored so far. In our pilot
study, SOF + RIBA were administered starting on the day of transplant
surgery. AIM: To evaluate feasibility, safety and efficacy of a
Sofosbuvir plus ribavirin post-LT preemptive regimen.
Methods: 45 consecutive hepatitis C virus (HCV) positive patients
undergoing liver transplant (LT) were prospectively enrolled for a 24
weeks SOF + RBV treatment. The first dose of SOF + RIBA was
administered at graft implant, through N-G tube; HCV-RNA was
tested at 1st, 2nd, 4th week.and then every 4 weeks until 24th weeks
post-treatment.
Table 1: Baseline Features of Recipients
Age
Male
BMI
Meld at OLT
OLT indication:
• ESLD
• HCC

52 [50–57]
88%
24.5 [22.7–27]
17 [14–22]

Hb
PLT
INR
Creatinine
AST
ALT
Bilirubin
Albumin
HCVRNA
Genotype:

55%
45%
10.5 [9.3–12.2]
49 [43–61]
1.7 [1.5–2]
0.9 [0.7–0.9]
79 [63–110]
57 [41–75]
3.3 [2.4–7.8]
2.7 [2.5–3]

•
•
•
•

1a
1b
3
4

Experienced
Baseline Features of Donors
Age
Cold ischemia (min)
Anti-HBc+
Steatosis:
• Mild
• Moderate
Baseline Therapy
Cyclosporine
Tacrolimus
Ribavirin dose
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4.8 [4–5.1]
57 [52–71]
467 [360–506]
16%
33%
25%

55%
45%
1000 mg/day
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Results: The baseline features of recipients/donors are shown in
Table. At the time of the analysis, 24/45 reached SVR 12. At week 1, in
9% HCV-RNA was undetectable (NR), in 75% the viral load was <3 log.
All patients achieved EOT response. At univariate analysis, advanced
donor age showed a statistically significant correlation with viral load
decay (slope:-0.02; correlation:-0.34; r-squared:- 0.12; p = 0.04). By ITT
analysis, SVR12 was 92% (2 relapses, both due to RBV withdrawal
during treatment: 1 voluntary and 1 due to anemia). Five patients
died for complications unrelated to DAA treatment during the postoperative period and 1 patient died for fibrosing cholestatic hepatitis
after relapse. Acute rejection occurred in 12.1%. The peak of incidence
of anemia (Hb ≤9 gr/dL) occurred at week 2 in 23% of patients); Blood
transfusions (BT) were the first supportive care option followed by
erythropoietin; from treatment week 12 no more transfusion were
needed.
Conclusions: Our pilot study shows that a preemptive treatment
strategy is a feasible strategy: adopting a “sub-optimal” RBV
containing regimen, SVR 12 was obtained in 92% (failures due to
RBV-related anaemia). Based upon this data, a RBV-free regimen
could warrant excellent result. By the time of the EASL meeting, more
patients will have reached the end-point for SVR.
SAT-221
High sustained viral response among hepatitis C virus genotype 3
patients with advanced liver fibrosis - real-world data of HCV
elimination program in Georgia
M. Butsashvili1, L. Gvinjilia2, G. Kamkamidze1, D. Metreveli3, S. Dvali4,
T. Rukhadze5, A. Gamkrelidze6, M. Nasrullah7, J. Morgan8, F. Averhoff7.
1
CLINIC NEOLAB; 2CDC Foundation; 3Medical Center Mrcheveli;
4
Infectious Diseases, AIDS and Clinical Immunology Research Center;
5
Georgian-French Hepatology Clinic HEPA; 6National Center for Disease
Control and Public Health, Tbilisi, Georgia; 7Division of Viral Hepatitis,
National Center for HIV/AIDS, Viral Hepatitis, STD and TB Prevention,
CDC, Atlanta, United States; 8Global Disease Detection, Division of Global
Health Protection, South Caucasus CDC Office, Tbilisi, Georgia
E-mail: georgekamkamidze@gmail.com
Background and Aims: Georgia has a high burden of hepatitis C virus
(HCV) infection with an estimated 5.4% of adults currently infected.
On April 28, 2015, in collaboration with CDC and other partners,
Georgia launched a comprehensive, national HCV elimination
program that included free of charge treatment for all HCV infected
persons; in the first phase of the program, patients with moderate
and sever liver disease were prioritized to receive treatment. HCV
infected patients with genotype 3 are considered difficult to treat
with direct acting antivirals (DAAs) compared to genotypes 1 and
2. We aimed to study the real world data of treatment outcome
among HCV-infected patients with genotype 3 with advanced liver
fibrosis stage.
Methods: Data from April 28, 2015 through September 30, 2016 from
Georgia’s national electronic treatment database, developed for the
HCV elimination program, were analyzed. Briefly, participating clinics
and treatment sites collect and enter sociodemographic, clinical,
elastography, and laboratory data, treatment regimens, and outcomes
of treatment into the national database. Characteristics and outcomes
of patients with genotype 3 were analyzed. Treatment outcomes
were analyzed by degree of liver fibrosis with patients defined as
having advanced liver fibrosis (>=F3 by liver elastography or >3.25 by
FIB4 score) and treatment regimen, comparing patients receiving
sofosbuvir/ribavirin (SOF/RBV) with and without pegylated interferon (INF), depending on interferon eligibility.
Results: During the study period, 6648 patients with genotype 3
were enrolled in elimination program (34% of all genotypes). The
majority, 93.3% were male, and >52.47% aged 45–60 years. Sustained
Virologic Response (SVR) data for patients with advanced liver
fibrosis was available among 1536 individuals who completed
treatment. The SVR rate among those treated with SOF/RBV/INF for
12 weeks was higher (928/963; 96.4%) that among those treated with
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SOF/RBV (426/528; 80.7%) for 24 weeks ( p < 0.0001). Fewer patients
with cirrhosis (F4) (763/890; 85.7%) achieved SVR compared to those
without cirrhosis (defined as F3 or F3/F4) (615/639; 96.2%) ( p <
0.0001)
Conclusions: The real world data of HCV treatment with SOF/RBV
and SOF/RBV/INF from Georgia demonstrated high SVR rates
achieved among genotype 3 patients with advanced liver fibrosis.
SAT-222
Safety and efficacy of velpatasvir and sofosbuvir with or without
ribavirin for the treatment of HCV genotypes 1–6: results of the
HCV-TARGET Study
M. Khalili1, T.M. Welzel2, J.K. Lim3, G.A. Lutchman4, D.R. Nelson5,
B. Borg6, A.S. Lok7, A. Ramani8, N. Reau9, M. Vainorius10, M.W. Fried10,
C.S. Landis11 and HCV-TARGET. 1University of California, San Francisco,
United States; 2Goethe University Hospital, Frankfurt, Germany; 3Yale
University School of Medicine, New Haven; 4Stanford University School
of Medicine, Palo Alto; 5University of Florida, Gainesville; 6University of
Mississippi, Jackson; 7University of Michigan, Ann Arbor; 8Mountain
View Medical Practice, Catskill; 9Rush University Medical Center,
Chicago; 10University of North Carolina at Chapel Hill, Chapel Hill;
11
University of Washington, Seattle, United States
E-mail: joy.peter@medicine.ufl.edu
Background and Aims: Sofosbuvir/Velpatasvir(SOF/VEL) 12 week
regimen is approved (June 2016) in U.S. for treatment of hepatitis C
virus (HCV) genotypes (GT) 1–6 infection in treatment naïve and
experienced patients with or without cirrhosis. In patients with
decompensated cirrhosis addition of Ribavirin (RBV) is recommended. We report real-world early safety and efficacy of SOF/VEL
in HCV-TARGET participants.
Methods: Patients enrolled in HCV-TARGET were treated according to
the local standards of care at academic (n = 45) and community
medical centers (n = 19) in North America (n = 60) and Europe (n = 4).
Detailed information on demographics, clinical course, and adverse
events was abstracted from medical records into a unique centralized
data core. Independent data monitors systematically reviewed data
for completeness and accuracy. This analysis includes patients who
started SOF/VEL ± RBV before November 2016.

SOF/VEL
All
Male
HCV genotype
1
2
3
4
6
Pending
Cirrhosis
Prior history of hepatic
decompensation
Treatment Experienced
On-treatment Adverse
Event(s)
Disposition
Complete
Subject withdrew
consent
On treatment

SOF/VEL +
RBV

All

137
68

100.0%
49.6%

51
43

100.0%
84.3%

188
111

100.0%
59.0%

19
66
46
1
5
0
30
11

13.9%
48.2%
33.6%
0.7%
3.7%
0.0%
21.9%
8.0%

18
8
22
1
0
2
30
23

35.3%
15.7%
43.1%
2.0%
0.0%
3.9%
58.8%
45.1%

37
74
68
2
5
2
60
34

19.7%
39.4%
36.2%
1.1%
2.7%
1.1%
31.9%
18.1%

17
32

12.4%
18.82%

15
1

29.4%
7.69%

32
33

17.0%
18.03%

10
1

7.3%
0.7%

5
0

9.8%
0.00%

15
1

8.0%
0.5%

126

92.0%

46

172

91.5%

90.2%

Results: Of 188 patients treated with SOF/VEL based regimens, 75%
were GT2 and 3 (20% GT1, 39% GT2 and 36% GT3). SOF/VEL alone was
used in 137 (73%) patients and 51(27%) were additionally prescribed
RBV. Overall 83% were treatment naïve and 32% had cirrhosis. Of the
34 cirrhotic patients with history of decompensating events, 23 (68%)
were treated with SOF/VEL + RBV. Fifteen patients have completed
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treatment, one withdrew consent and 172 patients are currently
receiving treatment. To date there have been no virologic failures
identified. Common adverse events included fatigue and headache.
No discontinuation due to AEs have occurred thus far. Three patients
have reported SAEs and no treatment emergent decompensating
events or deaths have been reported to date.
Conclusions: Early use of SOF/VEL in this real-world cohort has been
predominantly among G2/3 patients and over half of the cirrhotics
treated have had a history of decompensation. Safety and virologic
results for all 188 patients will be presented.
SAT-223
Impact of sustained virological response with DAAs in patients
with compensated HCV cirrhosis and endoscopic esophageal
varices study
M. Puigvehí1, M.-C. Londoño2, R.M. Morillas3, M. Miquel4, A. Gallego5,
S. Lens2, Z. Mariño2, M. Vergara4, S. Lorente6, X. Torras5, R. Planas3,
R. Solà1, J.A. Carrión1. 1Liver Section, Hospital del Mar (PSMAR),
Universitat Autònoma de Barcelona, IMIM (Hospital del Mar Medical
Research Institute); 2Liver Unit, Institut de Malalties Digestives i
Metabòliques, Hospital Clínic de Barcelona, Centro de Investigación
Biomédica en Red de Enfermedades Hepáticas y Digestivas (CIBERehd),
IDIBAPS, Barcelona; 3Hepatology Department, Hospital Germans Trias i
Pujol, Centro de Investigación Biomédica en Red de Enfermedades
Hepáticas y Digestivas (CIBERehd), Badalona; 4Liver Unit, Digestive
Disease Department, Parc Taulí Sabadell Hospital Universitari,
Universitat Autònoma de Barcelona, Centro de Investigación Biomédica
en Red de Enfermedades Hepáticas y Digestivas (CIBERehd), Sabadell;
5
Gastroenterology Department, Hospital de la Santa Creu i Sant Pau,
Centro de Investigación Biomédica en Red de Enfermedades Hepáticas y
Digestivas (CIBERehd), Barcelona; 6Digestive Diseases Unit, Hospital de
Zaragoza, Zaragoza, Spain
E-mail: 95565@parcdesalutmar.cat
Background and Aims: Direct acting antivirals (DAAs) reach high
efficacy and security in patients with HCV cirrhosis and portal
hypertension. Patients with transient elastography (TE) <20 kPa and
platelet count (PC) >150.000 x103 can avoid screening upper
gastrointestinal endoscopy (UGE) for the diagnosis of gastroesophageal varices (GEV) (De Franchis, J Hepatology 2015). Recent studies
suggest that sustained virological response (SVR) with DAAs can
improve portal hypertension (Mandorfer et al., J Hepatology 2016). The
aims of our study were: (1) To evaluate SVR effects in patients with
HCV cirrhosis with an UGE. (2) Compare the predictive capacity of TE
and PC to identify/exclude GEV before and after SVR.
Methods: Prospective analysis (November’14-October’15) of patients
with compensated HCV cirrhosis (TE ≥14 kPa) from 6 centers.
Patients with a baseline UGE and no contraindications to DAAs
were included. GEV were classified as small (<5 mm) or large (>5 mm
or with risk signs). DAA response was categorized as SVR or NR. Liver
function, PC, TE and UGE were performed 6 months (±3 months) after
end of treatment (EOT).
Results: Patients included (n = 259) were males in 52.5% (n = 136),
with values (median) of 63 years, TE (kPa) 21.3 and PC (x103) 105.000.
In 89.2% (n = 231) TE was ≥20 and/or PC ≤150.000: 52 (20.1%) with
large GEV, 78 (30.1%) small GEV and 129 (49.8%) without GEV. Among
patients with TE <20 and PC >150.000 (n = 28) only 1 (3.6%) showed
large GEV. Patients with large GEV vs. the remaining showed (OR,
CI95%, p) higher values of TE (28.5 vs. 21.1) (1.04, 1.1–1.06, p = 0.001)
and lower albumin (g/L) (37 vs. 40) (0.94, 0.89–0.99, p = 0.025) and PC
(84.000 vs. 112.000) (0.99, 0.98–0.99, p = 0.008). SVR was achieved in
237 (91.5%) patients. Large GEV was the only variable with lower SVR
(86.5% vs 95%)(0.34, 0.12–0.93, p = 0.036). In patients with SVR, liver
function and PC were analyzed in 234 (98.7%), TE in 176 (74.3%) and
UGE in 58 (24.5%) during follow-up. Final evaluation vs. baseline
showed lower rates of low PC (<150.000) (73.9% vs 79.5%, p < 0.001)
and high TE (>20 kPa) (41.5% vs 61.4%, p < 0.001). In contrast,
proportion of small GEV was lower (29.3% vs. 37.9%, p < 0.001) and
large GEV higher after EOT (36.2% vs 27.6%, p < 0.001).

Conclusions: Patients with HCV cirrhosis and large GEV showed
lower efficacy with DAAs. The SVR does not decrease large GEV
during first months after EOT. Thus, surveillance with UGE is
recommended in patients with GEV and SVR.
SAT-224
Hepatocellular carcinoma recurrence rate in HCV infected
patients treated with direct antiviral agents. A single center
experience
R. Granata1, G.G. Di Costanzo1, M.S. Zamparelli1, M. Guarino1,
G. Cordone1, R. Tortora1. 1Department of Transplantation - Liver Unit,
Cardarelli Hospital, Naples, Italy
E-mail: ggdicostanzo@libero.it
Background and Aims: In the last few years many HCV patients with
previous diagnosis of hepatocellular carcinoma (HCC) have been
treated with direct antiviral agents (DAAs) for HCV infection.
However there are conflicting data on HCC recurrence rate after
DAAs therapy. Aim of this study was to prospectively evaluate the rate
of HCC recurrence following sustained virological response (SVR)
by DAAs.
Methods: From April 2015 to September 2016 we consecutively
enrolled HCV infected patients previously treated for HCC at Liver
Unit of Cardarelli Hospital. All patients had a free-disease survival
from HCC of at least 6 months before starting antiviral therapy. The
efficacy of HCC therapy was evaluated according to mRecist criteria at
CT or MRI. Radiological evaluation was carried out within 30 days
from the start of therapy. All patients underwent DAAs therapy,
selected on an individual basis according to the recommendation
issued by the Italian association of the study of the liver
Results: A total of 65 patients were enrolled. Among them, 36
patients had available data on SVR status and were considered for the
analysis. There were 21 males (58.3%) and 15 females. The median age
of the patients was 73 years (range:52–85). The median follow up was
7 months after the end of treatment (range: 3–15 months). Genotype
distribution was as follows: 31 patients infected with genotype 1
(86.1%), 4 with genotype 2 and 1 patients with genotype 3. SVR was
achieved in 32/36 patients (89%). HCC recurrence was observed in 9/
32 patients with SVR (28.1%). The median time for recurrence was 6
months from the end of therapy (EOT) with a range of 1–10 months.
Among the patients who did not achieve SVR, 1/4 showed HCC
recurrence after 10 months from EOT. No patient showed recurrence
during DAAs treatment.
Conclusions: Treatment with DAAs are highly effective with a SVR of
about 90% even in patients with advanced liver disease. Nonetheless,
in patients with previous history of HCC, the eradication of HCV did
not reduce the risk of short and medium term recurrence.
SAT-225
Cost-effectiveness analysis of hepatitis C virus in the Spanish
population who was born between 1956 and 1970
M. Buti1, R. Domínguez-Hernández2, M.A. Casado2, E. Sabater2,
R. Esteban1. 1CIBERehd, Hospital Universitari Vall d’Hebron, Barcelona;
2
Pharmacoeconomics & Outcomes Research Iberia, Madrid, Spain
E-mail: diana.ferreira@exigoconsultores.com
Background and Aims: There is uncertainty about the number of
people infected with hepatitis C virus (HCV) undiagnosed in Spain. To
eliminate the infection, it is necessary to perform birth cohort
screening strategies.
Objective: To assess the cost-effectiveness of screening (using a
single blood test), compared to non-screening, in the Spanish
population who was born between 1956 and 1970, from the
Spanish National Health System perspective.
Methods: A decision analysis model to establish the population
eligible for screening and a Markov model to simulate the disease
progression from diagnosis of chronic hepatitis C (CHC) were
developed. Population data, anti-HCV prevalence (2.8%), patients
with acute or chronic hepatitis, genotype and fibrosis grade,
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diagnostic tests sensitivity and specificity were obtained from the
available evidence and validated by experts. Eighty-two percent of
diagnosed and linked to care patients with CHC were assumed to be
treated with direct acting antivirals. Antivirals treatments efficacy
(based on genotype and fibrosis grade), transition probabilities,
health-state utilities, and annual costs used in the simulation were
obtained from the literature. Lifetime cost (€, 2016) and health
outcomes (life years gained-LYG quality-adjusted life years-QALY)
were obtained applying a 3% discount rate. One-way sensitivity
analysis (SA) was performed considering a 95% of treated patients in
both strategies.
Results: Screening strategy was applied to 5,915,645 people, being
1.9% diagnosed of CHC. In comparison with non-screening, screening
of the population who was born between 1956 and 1970, improved
health outcomes per patient (18.02 LYG and 15.89 QALY, versus 16.27
LYG and 13.74 QALY), although with higher costs (€32,217 versus
€18,450), with an incremental cost-effectiveness ratio of €6,422 per
QALY gained with screening versus non-screening strategy. Screening
prevented 13,875, 8,954, 1,827 and 14,855 cases of decompensated
cirrhosis, hepatocellular carcinomas, liver transplantations and liverrelated mortality. SA results show that increasing the percentage of
treated patients (from 82 to 95%), screening of this population
remains cost-effective (€6,248 per QALY).
Conclusions: Considering an efficiency threshold of €30,000 per
QALY, screening of the Spanish population who was born between
1956 and 1970 is cost-effective, compared to non-screening,
improving patients’ quality of life, reducing morbidity and mortality
associated with CHC.
SAT-226
Effectiveness, safety/tolerability of OBV/PTV/r ± DSV in patients
with HCV genotype 1 or 4 with/without HIV-1 co-infection,
chronic kidney disease (CKD) stage IIIb/V and dialysis in Spanish
clinical practice – preliminary data Vie-KinD study
M.-C. Londoño1,2, L. Garcia-Buey2,3, J. Mallolas4, G. Barril5,
A. Ahumada6, M. Riveiro-Barciela2,7, R. Muñoz-Gomez8, M. Roget9,
M.A. Serra10, M.J. Devesa11, C. Navascues12, C. Baliellas13,
T. Aldamiz-Echevarria14, M.L. Gutierrez15, I. Carmona16,
B. Polo-Lorduy17, L. Bonet18, J. Garcia-Samaniego2,19, M. Jiménez20,
M. Prieto2,21, S. Moran22, A. Castro23, M. Delgado23, F. Gea2,24,
I. Martin-Granizo25, M. Montes26, L. Morano27, M.A. Castaño20,
I. De los Santos28, M. Laguno4, J.E. Losa29, M. Montero30, A. Rivero31,
A. Manzanares32, C. De Alvaro32. 1Liver Unit, Hospital Clinic de
Barcelona, Barcelona; 2Centro de Investigacion Biomedica en Red de
Enfermedades Hepaticas y Digestivas (CIBERhed), Instituto de Salud
Carlos III; 3Liver Unit, Hospital Universitario La Princesa, Madrid;
4
Infectious Diseases Unit, Hospital Clinic/IDIBAPS, University of
Barcelona, Barcelona; 5Nephrology Unit, Hospital Universitario La
Princesa; 6Department of Gastroenterology, Hospital General
Universitario Gregorio Marañon, Madrid; 7Liver Unit, Internal Medicine
Department, Hospital Vall d’Hebron, Barcelona; 8Department of
Gastroenterology, Hospital Universitario 12 de Octubre, Madrid;
9
Hospital Consorci Sanitari de Terrassa, Terrassa; 10Department of
Gastroenterology, Hospital Clinico de Valencia, Valencia; 11Department
of Gastroenterology, Hospital Universitario Clinico San Carlos, Madrid;
12
Department of Gastroenterology, Hospital Universitario Central de
Asturias, Oviedo; 13Liver Unit, Hospital de Bellvitge, Institut
d’Investigacio Biomedica de Bellvitge, University of Barcelona,
L’Hospitalet de Llobregat; 14Infectious Diseases-HIV Unit, Hospital
General Universitario Gregorio Marañon. Health Research Institut
Gregorio Marañon (IiSGM), Madrid; 15Department of Gastroenterology,
Hospital Universitario Fundacion Alcorcon, Alcorcon; 16Intercentre Unit
of Digestive Diseases, Hospitales Universitarios Virgen del Rocío – Virgen
Macarena, Sevilla; 17Digestive disease Unit, Hospital Universitario
Fundacion Jimenez Diaz, Madrid; 18Department of Gastroenterology,
Hospital Universitario Son Espases, Palma de Mallorca; 19Department of
Gastroenterology, Hospital Universitario La Paz, Madrid; 20Hospital
Universitario Carlos Haya, Malaga; 21Department of Hepatology,
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Hospital Universitario y Politecnico La Fe, Valencia; 22Hospital
Universitario Santa Lucia, Cartagena; 23Hospital Universitario de A
Coruña, A Coruña; 24Department of Gastroenterology, Hospital
Universitario Ramon y Cajal, Madrid; 25Department of Gastroenterology,
Hospital Universitario Alvaro Cunqueiro, Vigo; 26HIV Unit, Hospital
Universitario La Paz/IdiPaz, Madrid; 27Infectious Diseases Unit, Hospital
Universitario Alvaro Cunqueiro, Vigo; 28Department of Internal
Medicine, Hospital Universitario La Princesa, Madrid; 29Infectious
Diseases Unit, Hospital Universitario Fundacion Alcorcon, Alcorcon;
30
Infectious Diseases Unit, Hospital Universitario y Politecnico La Fe,
Valencia; 31Infectious Diseases Unit, Hospital Universitario Reina Sofia
de Cordoba, Instituto Maimonides de Investigacion Biomedica de
Cordoba (IMIBIC), Universidad de Cordoba, Cordoba; 32Medical
department & Quality Assurance, ABBVIE, Madrid, Spain
E-mail: amanda.manzanaresgarcia@abbvie.com
Background and Aims: Up to the date, limited data are available on
the effectiveness and tolerability of DAA therapies for HCV-infected
patients with severe CKD including those under hemodialysis. We
aim to describe the effectiveness of OBV/PTV/r ± DSV (3D/2D
regimen) with or without ribavirin (RBV) in HCV or HCV/HIV coinfected patients with GT1/GT4 and CKD (IIIb-V stages) in routine
clinical practice in Spanish centers.
Methods: Non-interventional, retrospective, multicentric data collection in 24 Spanish sites. Socio-demographic, clinical variables,
study treatment characteristics, effectiveness and tolerability data
were collected from medical records.
Results: Up to date 119 patients with a mean age (SD) 58.2 (11.6) years
were analysed. 92.7% GT1 (83.3% GT1b and 15.7% GT1a) and 7.3% GT4;
11 out of 119 (9.2%) HIV/HCV co-infected. 20.2% with fibrosis F3 and
26.9% F4 by fibroscan; 22.9% null responders and 31.4% partial
responders to previous antiviral therapy. 9.2%, 16.8% and 73.9% of
patients had CKD stage IIIb, IV and V respectively. 68.9% haemodialyzed; 5.9% peritoneal dialyzed and 39.5% with history of renal
transplant. 86.6% of patients had comorbidities and concomitants
diseases. 105 (88.2%) treated with 3D, 14 (11.8%) with 2D and 27.1%
received RBV.
The overall sustained virologic response (SVR12) was 94.1% (112/119).
The SVR12 rates by group were: HCV mono-infected (93.5%), HCV/
HIV co-infected (100%), GT1 (93.1%), GT4 (100%), CKD stage IIIb
(81.8%), stage IV (95%) and stage V (95.5%). There were no virologic
failures. 3 patients had missing data and 4 patients discontinued 3D/
2D regimen: 2 due to adverse events (1.7%) and 2 died (1.7%). Only 7
patients (5.9%) experienced severe adverse events.
There was no significant difference between the eGFR level at the end
of treatment ( p = 0.117) and at 12 weeks after treatment ( p = 0.875) at
overall neither for renal stages IIIb, IV and V compared to baseline (±
RBV) (Figure 1).

Conclusions: Preliminary results have shown that 3D/2D regimens
are effective and tolerable in patients with end-stage chronic kidney
disease including those in dialysis with genotype 1 or 4 chronic HCV
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mono-infection and HIV/HCV co-infection. The overall sustained
virologic response (SVR12) was 94.1% without changes in eGFR
evolution until 12 weeks post-treatment. These results are consistent
with the ones observed in the clinical trials. Final analysis is required
to validate these preliminary results.
SAT-227
Safety and efficacy of sofosbuvir/velpatasvir for the treatment of
chronic hepatitis C in patients aged 65 years or older: a
retrospective analysis of phase 3 studies
M. Sulkowski1, G. Foster2, M. Shiffman3, S. Byrne4, J. Wolf4,
C. Grabowski4, J. McNally4, D. Brainard4, K. Etzkorn5, A. Sheikh6,
J. Feld7. 1Johsn Hopkins University School of Medicine, Baltimore, United
States; 2Liver Unit, Queen Mary University of London, London,
United Kingdom; 3Bon Secours Virginia Health System, Liver Institute of
Virginia, Richmond; 4Gilead sciences, Inc., Foster City; 5BorelandGroover Clinic, Jacksonville; 6Gastrointestinal Specialists of Georgia,
Marietta, United States; 7Western Hospital Liver Centre, Toronto, Canada
E-mail: sean.byrne@gilead.com
Background and Aims: The effectiveness and safety of HCV therapy
in the direct acting antiviral (DAA) era among elderly patients has
been under reported, specifically in GT 2-6. Many studies limit entry
criteria to patients who are less than 65 years old. As the birth cohort
of those born between 1945 and 1965 (“baby boomers”) ages,
generating HCV treatment safety and efficacy data in this population
is warranted. The aim of this analysis is to retrospectively evaluate the
safety and efficacy of sofosbuvir/velpatasvir (SOF/VEL) from phase 3
trials in patients aged 65 and older with HCV GT 1-6.
Methods: Three phase 3 clinical trials (one placebo-controlled and
two open-label), conducted in North America, Europe, Asia, Australia
and New Zealand, evaluated the safety and efficacy of 12 weeks of
SOF/VEL for the treatment of GT1-6 chronic HCV infection. The
inclusion criteria had no upper limit to age. The primary endpoint
was SVR at 12 weeks after the end of therapy (SVR12). SVR12,
treatment emergent adverse events (AEs), and laboratory abnormalities were analyzed by age groups <65 vs. ≥65 years.
Results: Of the 1,035 subjects enrolled in three of the phase 3 trials
(ASTRAL 1, 2&3), 123 (12%) were ≥65 years old, of whom 87 were GT
2–6. SVR12 was achieved by 97.8% (892/912) of subjects aged <65
years and 100% (123/123) of subjects aged ≥65 years. The most
common AEs that occurred in ≥10% of subjects age ≥65 and <65
were headache (23.6% vs. 29.3%), fatigue (20.3% vs. 21.3%), nausea
(13.8% vs. 13.0%), and nasopharyngitis (9.8% vs. 12.3%), respectively.
No subjects aged ≥65 years discontinued the study drug due to an
adverse event.
Conclusions: All 123 patients ≥65 years of age (including 14 patients
≥75 years of age) with HCV infection in the ASTRAL −1, −2, −3 studies
achieved an SVR12. SOF/VEL was highly effective for treatment of
GT1-6 chronic HCV in patients aged 65 and older and resulted in
similar SVR rates and safety and tolerability profiles as compared
with those <65 years of age.
SAT-228
Randomized controlled trial of cash incentives or peer mentors to
improve HCV linkage and treatment among HIV/HCV coinfected
persons who inject drugs: the CHAMPS Study
M. Sulkowski1, K. Ward1, O. Falade-Nwulia1, J. Moon1, C. Sutcliffe2,
S. Brinkley1, T. Haselhuhn1, D. Thomas1, S. Katz1, K. Herne1, L. Arteaga1,
S. Mehta2. 1Department of Medicine, Johns Hopkins Medical
Institutions; 2Epidemiology, Johns Hopkins Bloomberg School of Public
Health, Baltimore, United States
E-mail: msulkowski@jhmi.edu
Background and Aims: Despite access to direct acting antivirals
(DAAs), barriers to HCV linkage and treatment persons who inject
drugs (PWIDs) persist. The aim of the CHAMPS study is to evaluate
the impact of two innovative strategies, contingent cash incentives or

peer-mentors, on HCV treatment uptake and cure in HIV-infected
PWIDs not engaged in HCV care.
Methods: HCV treatment-naïve PWIDs with genotype 1 infection
were eligible if they received HIV care at Johns Hopkins and had not
been evaluated for HCV care within 8 months, had a CD4 count
>100 mm3, and no evidence of decompensated liver disease. Eligible
participants were randomized (1:2:2) to (1) Usual Care (UC, nurse
supervision); (2) UC + Cash Incentives; (3) UC + Peer-Mentors. All
participants were provided 12 weeks of ledipasvir/sofosbuvir (LDV/
SOF) at no cost. In the Peer-Mentor group, participants engaged in
structured interactions with one of five trained HIV/HCV cured peers.
In the incentive group, participants received escalating cash
incentives which were contingent on attendance (up to $230). The
primary endpoint was initiation of LDV/SOF within 8 weeks of
enrollment (12 weeks if a change in HIV regimen required);
secondary endpoints were sustained virologic response (SVR), drug/
alcohol use, and re-infection. HCV RNA was assessed at treatment
weeks 4, 12, and post-treatment week 12.
Results: 144 participants were randomized to Usual Care (n = 36), UC
+ Peer-Mentors (n = 54) or UC + Cash Incentives (n = 54). Baseline
characteristics were similar in each group: Age >55 years, 50%; male ,
61%, black , 93%; current injection drug use, 25%; positive urine drug
screen, 46%; current alcohol use, 59%; genotype 1a, 78%; HIV RNA <
50 copies/mL, 81%; median CD4 cell count, 530/mm3. The primary
endpoint, initiation of LDV/SOF, was observed in 24 (66%) of 36
participants in Usual Care compared to 45 (88%) of 51 (3 pending) in
the UC + Peer-Mentors (p = 0.01) and 41 (77%) of 53 (1 pending) in the
UC + Cash Incentives group ( p > 0.05). To date, of the 110 participants
who initiated LDV/SOF, 53 are on-treatment/follow-up; 51 achieved
SVR; 5 failed to achieve SVR; one was re-infected (Incentive). Serious
adverse event not related to LDV/SOF occurred in 7 participants.
Conclusions: Access to DAAs is necessary but may not be sufficient to
achieve HCV cure among populations of PWIDs; these preliminary
data suggest peer-mentors may effectively increase HCV linkage and
treatment.
SAT-229
Incidence of and predictors for direct acting antiviral treatment
failure among 3909 hepatitis C genotype 1 infected adults: real
world outcomes from HCV TARGET
M.S. Sulkowski1, K.R. Reddy2, D.R. Nelson3, J.K. Lim4, J.S. Galati5,
A.A. Kuo6, N. Terrault7, A.S. Lok8, B.L. Pearlman9, M. Vainorius10,
L. Akushevich10, M.W. Fried10, A.M. Di Bisceglie11. 1Johns Hopkins
School of Medicine, Baltimore; 2University of Pennsylvania, Philadelphia;
3
University of Florida, Gainesville; 4Yale University School of Medicine,
New Haven; 5Research Specialists of Texas, Houston; 6University of
California, San Diego; 7University of California, San Francisco;
8
University of Michigan Health System, Ann Arbor; 9Atlanta Medical
Center, Atlanta; 10University of North Carolina, Chapel Hill, ; 11Saint
Louis University School of Medicine, St. Louis, United States
E-mail: joy.peter@medicine.ufl.edu
Background and Aims: Our aim was to evaluate the incidence of and
predictors for virologic failure among patients with genotype 1
infection treated with at least two oral direct acting antivirals (DAAs)
as part of clinical practice as reported to a multicenter, prospective,
observational cohort study and to describe outcomes following DAA
re-treatment.
Methods: Genotype 1-infected patients treated with oral regimens
(≥2 DAAs) were treated per the standards of care at academic (n = 45)
and community (n = 19) centers in North America (n = 60) and
Europe (n = 4). Information was collected from the medical records
and abstracted into a centralized dataset. Independent monitors
reviewed data for completeness and accuracy. Demographic, clinical,
and virologic data were collected during and after therapy. DAA
failure was defined as post-treatment relapse or on-treatment nonresponse/breakthrough. We analyzed the incidence of failure and
evaluated covariates associated with failure by univariable and
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multivariable logistic regression. Patients lost to follow-up were
excluded. For DAA failures who completed re-treatment, HCV
outcomes are reported.
Results: Of 3,909 patients with HCV outcomes, 246 (6.3%, 95% CI [5.6,
7.1]) experienced DAA failure; the majority relapsed (86.6%).
Compared to those with SVR, persons with failure were more likely
to be men (73% > 59%), to have cirrhosis (66% > 42%), prior decompensation (42% > 19%), MELD > 10 (43% > 23%), liver cancer (16% > 8%),
and to have discontinued due to adverse events (5.7% > 0.5%). Persons
with SVR and failure were similar with respect to: Age, race, HCV RNA ,
academic or community site, therapy duration and the frequency of 1a
infection. Failure rates for DAA regimens ± ribavirin: Ledipasvir/sofosbuvir(SOF), 88 (4%) of 2185, simeprevir + SOF, 130 (11.8%) of 1,106, and
paritaprevir/r/ombitasvir + dasabuvir, 28 (4.5%) of 618. By multivariable logistic regression, failure was independently associated
with cirrhosis, low albumin/platelet, high total bilirubin, male sex and
older age but not with RBV use. To date, 20 patients who failed were
re-treated with LDV/SOF ± RBV; of whom, 17 achieved SVR.
Conclusions: Despite high prevalence of advanced liver disease, DAA
failure was observed in ∼6% of genotype 1 infected patients treated
with at least two DAAs in real-world practice. Failure was largely
confined to patients with cirrhosis, underscoring the need to detect
and treat HCV early. Successful re-treatment was observed in a subset
of patients.
SAT-230
Phase 1 study assessing the safety, pharmacokinetics, and
antiviral activity of CC-31244, a pan-genotypic, potent nonnucleoside NS5B polymerase inhibitor for the treatment of
hepatitis C virus infection
S. Lee1, L. Pascual2, J. Pattassery2, M. Sulkowski3. 1Cocrystal Pharma,
Inc., Bothell, WA; 2Cocrystal Pharma, Inc., Tucker, GA; 3School of
Medicine, Johns Hopkins University, Baltimore, MD, United States
E-mail: lpascual@cocrystalpharma.com
Background and Aims: Non-nucleoside inhibitors (NNI) for treating
hepatitis C virus (HCV) infection have been limited by the lack of pangenotypic activity and a low barrier to drug resistance. We have
developed CC-31244, a novel, pan-genotypic NNI that has nanomolar
activity against major NNI, nucleoside and NS5A drug resistance
variants, and can potentially be used as part of a combination direct
acting agent therapy for HCV infection. We report results of an
ongoing randomized, double-blind, Phase 1 study evaluating the
safety, pharmacokinetics (PK), and antiviral activity of CC-31244 in
healthy volunteers and HCV genotype 1-infected patients.
Methods: In Phase 1a, 42 healthy subjects received oral doses of the
active drug as single (20–400 mg) or repeat (200 or 400 mg daily for
7 days) doses in an escalation design; 16 subjects received placebo.
Plasma samples for PK were taken at various times throughout the
study. Subsequently, based on the safety and PK data we proceeded to
Phase 1b. Nine HCV-infected patients were dosed once or twice daily
(4 active: 1 placebo on 400 mg QD and 3 active: 1 placebo on 200 mg
BID) for 7 days. PK specimens were obtained at several timepoints
during the study. HCV RNA level was measured at screening, Days −1
to 13, and Day 35.
Results: There were no serious adverse events or study drug
discontinuations due to adverse events. The safety profile of the
healthy volunteers and the HCV-infected patients were comparable.
The PK in healthy volunteers dosed from 20 to 400 mg, showed an
early Tmax in the 1–4 hour range and plasma exposures increasing
with dose. The plasma elimination half-life was in the 2–12 hours
range and there was no evidence of accumulation after 7 days of daily
dosing. The QD and BID regimens of CC-31244 had a substantial and
durable antiviral effect with a mean HCV RNA viral load decline of 3
logs from baseline by 48 hours. The average viral load at 6 days after
the last dose was a mean 1.9 logs below baseline.
Conclusions: CC-31244 showed an acceptable safety profile up to
400 mg daily ×7 days. The rapid and marked decline in HCV RNA
levels, slow viral rebound after treatment, and no viral breakthrough
S720

during treatment observed in these patients are highly favorable
compared to currently approved NNI. The data suggest that CC-31244
could be best in class NNI and an important component in oral, ultrashort HCV combination therapy.
SAT-231
Treatment of patients with hepatitis C virus genotype 5 and 6:
descriptive analysis of the Hepa-C registry
M.H. Conde1, I. Fernández2, C.F. Carrillo1, A. Albillos3, C. Pons4,
E. Badia5, J. García-Samaniego6, J.M.M. Planas7, J.L. Calleja1.
1
H. Universitario Puerta de Hierro Majadahonda; 2H. Universitario 12
Octubre; 3H. Universitario Ramón y Cajal, Madrid; 4H. General
Universitario de Castellón, Castellón; 5H. Universitario de Burgos,
Burgos; 6H. Carlos III/H. Universitario La Paz, Madrid; 7Complejo
Hospitalario Universitario de Albacete, Albacete, Spain
E-mail: marta.hernandez.conde@gmail.com
Background and Aims: The prevalence of genotype 5 and 6 Hepatitis
C virus (HCV) is around 1.5%. Genotypes 5 and 6 are the least frequent
(1%) and are predominantly found in areas of South Africa and
Southeast Asia, respectively. There is low representation of these
genotypes in clinical trials and real-life studies.
To evaluate the efficacy and safety of direct-acting antivirals (DAA) in
a Spanish cohort with HCV genotype 5 and 6 (G5 and G6) treated in
real practice and to evaluate the clinical characteristics of the patients
and regimen used.
Methods: Multicentre, descriptive, observational and ambispective
study carried out in 17 HCV-monoinfected patients with G5 (16/17) y
G6 (1/17) who were treated with DAA in hospitals that included
their data in Hepa-C Registry (directed by the Spanish Association for
the Study of the Liver and the Networked Biomedical Research Centre
for Hepatic and Digestive Diseases).
Results: Female meant 52.9% and median age was 63 years. All
patients were Caucasian, with the exception of the G6 patient who
was Asian. Eight patients (47%) had advanced fibrosis (F3-F4), 7 of
them with liver cirrhosis, and 9 (53%) had F2 or less. Of the 7 patients
with cirrhosis (41.2%), 6 patients were compensated and 1 patient
had ascites (Child-Pugh B8) at treatment start. Median MELD score
was 9 (7–10). Thirteen patients (77%) were naïve and 4 patients (23%)
were non-responders to interferon. The antiviral combinations used
were Ledipasvir/Sofosbuvir for 12 weeks in the 16 patients with
G5 and Sofosbuvir + Daclatasvir for 12 weeks in the G6 patient.
Ribavirin (RBV) was used in all the 7 cirrhotic patients, including
the G6 patient. Sustained virologic response at week 12 (SVR) was
100% (15/15).
Regarding safety, 2 patients (12%) suffered serious AE (ascites and
anaemia in both). Anaemia was resolved by discontinuing RBV in one
patient and by reducing dose in the other patient.
The patient with previous ascites, experienced gastrointestinal
bleeding due to esophageal varices and died in traffic accident at
week 6 post-treatment. No patient discontinued therapy due to AE.
Conclusions: This study shows high efficacy and safety of DAA
treatment in patients with HCV G5 and G6 despite being a rare
population in our environment. Sample size and follow-up data will
be completed by ILC 2017.
SAT-232
Hepatitis C treatment with direct antiviral agents induce mild
renal impairment
M.T. Bravo1, T. Capel2, P. González2, L. Gagliardi2, R. Barranco1, I. Chico1,
R. Rodríguez1, M. Delgado1. 1Gastroenterology and Hepatology;
2
General Internal Medicine, Hospital Infanta Elena, Madrid, Spain
E-mail: marta_tejedor@hotmail.com
Background and Aims: The recent approval of direct antiviral agents
(DAA) against Hepatitis C has changed the therapeutic scenario for
these patients. Most of the current available regimes claim to be safe
in renal patients, but safety data regarding renal function is still
scarce.
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Methods: We have prospectively included the first 90 patients since
the initiation of the program in April 2015.
Results: 60% were males, mean age was 57 years (32–81). 88% of the
patients were genotype 1. 71% were treatment naïve. 8% were F0-1,
22% F2, 26% F3 and 44% F4. Mean MELD score was 7 (6–15). Patients
were treated with a combination of Ombitasvir/Paritaprevir/ritonavir
alone (6%) or in combination with Dasabuvir (63%), or with
Sofosbuvir combined with Ledipasvir (29%) or Daclatasvir (2%). 51%
received ribavirin. Sustained virological response was achieved in 98%
of the cases. Creatinine values were increased by 10% after 24 weeks
from the end of treatment ( p < 0.000). The worsening occurred
during the first 4 weeks of treatment, and then stabilized, but did not
return to baseline values after cessation of therapy. Creatinine values
among males and females were significantly different, but increased
over time in a similar degree (10% rise in plasma cratinine for males,
9% for females). Patients with prior kidney injury presented worse
renal impairment compared to those without such diagnosis (33% vs.
9%, p = 0.029). Patients who received ACE inhibitors or Angiotensin II
receptor antagonists had significantly more renal impairment than
those not on them (17% vs. 6%, p = 0.028), although these drugs did
not induce renal impairment on their own. Creatinine increased with
the degree of liver fibrosis, despite the fact that fibrosis did not alter
the degree of renal impairment seen with DAA treatment. The type of
DAA used did not influence the renal impairment seen, nor did the
use of ribavirin. No changes were seen in creatinine with genotype,
previous treatment for hepatitis C, presence of diabetes or hypertension, or treatment with biguanides or NSAIDs.
Conclusions: The time course of renal impairment and the absence
of differences between different DAA suggest that it could be reactive
to viral clearance. Clinical relevance of such finding is unclear, as no
long term follow up is available, but creatinine values did not return
to normal 24 weeks after the end of treatment. Close monitoring of
patients with preexisting renal injury or receiving ACE inhibitors or
Angiotensin II inhibitors should be granted.
SAT-233
High SVR rates with eight and twelve weeks of pangenotypic
glecaprevir/pibrentasvir: integrated efficacy and safety analysis of
genotype 1–6 patients without cirrhosis
M. Puoti1, G. Foster2, S. Wang3, D. Mutimer4, E. Gane5, C. Moreno6,
T.T. Chang7, S.S. Lee8, R. Marinho9, J.-F. Dufour10, S. Pol11, C. Hezode12,
S.C. Gordon13, S.I. Strasser14, P.J. Thuluvath15, R. Liu3, T. Pilot-Matias3,
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Background and Aims: The pangenotypic direct-acting antivirals
(DAAs) glecaprevir (formerly ABT-493; NS3/4A inhibitor developed
by AbbVie and Enanta) and pibrentasvir (formerly ABT-530; NS5A
inhibitor), comprise the interferon (IFN)- and ribavirin (RBV)-free
regimen G/P. In seven phase 2/3 clinical trials, G/P achieved SVR12
rates of 92–100% across all six major HCV genotypes (GTs). Here we
present an integrated analysis from these studies on the efficacy of 8
and 12 weeks of G/P treatment in non-cirrhotic patients with GT1-6
infection.

Methods: Data were pooled from the phase 2 SURVEYOR-I and –II,
and phase 3 EXPEDITION-4 and ENDURANCE 1, 2, 3 and 4 studies.
Patients with chronic HCV GT 1, 2, 3, 4, 5 or 6 infection without
cirrhosis received G/P without RBV for either 8 or 12 weeks. Patients
were either treatment-naïve or treatment-experienced with IFNbased or sofosbuvir (SOF)-based regimens. Patients experienced with
a DAA other than SOF were excluded. Efficacy was evaluated as the
rate of sustained virologic response (HCV RNA <lower limit of
quantification) 12 weeks after the end of treatment (SVR12). Safety
was assessed in all patients.
Results: In total, 1,981 patients without cirrhosis were enrolled and
1975 received study drug. Select baseline characteristics are shown in
Table 1. SVR12 rates by treatment duration and genotype, excluding
22 patients that were treated for 16 weeks, are shown in Figure 1. In
the intent-to-treat population (ITT), 1911/1953 (98%) patients
achieved SVR12, with similar rates of 97% and 98% in patients
treated for 8 and 12 weeks, respectively. Across all genotypes, there
were 4 breakthroughs (0.2%), 14 relapses (0.7%) and 11 discontinuations (0.6%). G/P was well-tolerated; discontinuations due to adverse
events, DAA-related serious adverse events and grade 3 or higher
laboratory abnormalities were rare.
Table 1: Baseline Characteristics
Characteristic
Male, n (%)
White race, n (%)
Age, median (range), years
BMI, median (range), kg/m2
Treatment-naive, n (%)
HCV RNA, median (range), log10IU/mL
Fibrosis Stage, n (%)
F0-F1
F2
F3

G/P N = 1975
1,053 (53)
1,575 (80)
53 (19–84)
25.5 (17.3–65.7)
1,458 (74)
6.2 (0.7–7.8)
1,591 (81)
153 (8)
227 (11)

Conclusions: The G/P regimen yielded high SVR12 rates across all
genotypes, regardless of prior treatment experience or treatment
duration. The results from this integrated analysis suggest that the
G/P regimen could provide an effective 8-week IFN- and RBV-free
treatment option for patients with HCV GT1–6 infection without
cirrhosis.
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Use of ledipasvir/sofosbuvir in patients with advanced chronic
kidney disease (eGFR ≤30 mL/min): a case series
M.E. Sise1, N. Alkhouri2, B. Borg3, T. McQuaid4, J. Llewellyn4, M. Natha4,
S. De-Oertel4, D.M. Brainard4, M. Carp5, M. Fuchs6, H. Gilles6,
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Hospital Transplant Institute, Memphis; 8Massachusetts General
Hospital, Boston; 9Transplant Hepatology, University of Tennessee,
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Background and Aims: Little is known about the safety and efficacy
of ledipasvir/sofosbuvir (LDV/SOF) in patients with advanced chronic
kidney disease (CKD) with eGFR ≤30 mL/min or on hemodialysis. Yet,
off-label use of LDV/SOF in this population occurs.
Methods: Providers proactively reporting such off-label use to
Gilead Sciences were asked to submit de-identified case reports.
Demographics, clinical characteristics at baseline, during, and after
LDV/SOF treatment, and adverse events were collected. Summary
statistics and paired sample t-tests are presented.
Results: 18 case summaries were submitted. Median Age was 59
(range 26–67). 10 out of 18 patients (55%) were black. 17 patients had
genotype 1 (13-1a, 4-1b) and one patient had genotype 3 infection.
Median pretreatment viral load was 1,680,000 IU (range 133,000–
37,200,000 IU). 10 of 18 (56%) were on hemodialysis and 8 had CKD
Stage 4 (eGFR 15–29 mL/min). 12 of the 18 (67%) had cirrhosis. 9 of
the patients (50%) had diabetes. 5 of the patients had organ
transplantation (4 kidney, 1 liver). All patients received full dose
LDV/SOF for 12 weeks with one patient also receiving 200 mg
ribavirin every other day in combination. All 18 patients achieved SVR
12 (100%). No patient discontinued treatment due to an adverse
event. 6 adverse events were reported. 2 patients (11%) with anemia,
1 patient (5.5%) with insomnia, 1 patient (5.5%) with nausea/
vomiting, 1 patient (5.5%) with headache, 1 patient (5.5%) with
chest pain. Of the 8 patients with CKD stage 4, 2 experienced an
increase in eGFR and 4 a decrease in eGFR post treatment (range
−18 mL/min to +12 mL/min).
Conclusions: In this small case series describing the use of
ledipasvir/sofosbuvir in Patients with Advanced Chronic Kidney
Disease: 67% had cirrhosis, 50% had diabetes mellitus, and 56% were
on hemodialysis. All 18 patients achieved SVR12 including 10 patients
on hemodialysis. LDV/SOF was relatively well tolerated and there
were no treatment discontinuations. Most patients had stable renal
function before and after treatment with LDV/SOF.
SAT-235
Plasma miR-122 levels in chronic hepatitis C patients achieving
sustained virological response following DAA treatment with and
without previous anti-miR-122 (RG-101) dosing
M.H. van der Ree1,2, F. Stelma1,2, S.B. Willemse1, M. van der Valk1,3,
J.M.L. de Vree4, N.A. Kootstra2, H.W. Reesink1,2. 1Gastroenterology and
Hepatology; 2Experimental Immunology; 3Department Internal
Medicine, Division of Infectious Diseases, Center for Infection and
Immunity Amsterdam (CINIMA), Academic Medical Center, Amsterdam;
4
Gastroenterology and Hepatology, University Medical Center
Groningen, Groningen, The Netherlands
E-mail: meike.vanderree@amc.nl
Background and Aims: A single dose of RG-101, an oligonucleotide
against miR-122, resulted in a substantial decline of HCV RNA levels
in chronic hepatitis C (CHC) patients in a prior proof of concept study.
Patients with viral rebound were offered retreatment with sofosbuvir
and daclatasvir with or without ribavirin, as part of an investigator
initiated study including other CHC patients. The aim of this study
was to evaluate circulating miR-122 levels in CHC patients with and
without prior RG-101 dosing, who developed sustained virological
response after DAA therapy.
Methods: In this multicenter, investigator-initiated study, 29 patients
with HCV genotype 1 (n = 11), 3 (n = 17) or 4 (n = 1) infection were
treated with sofosbuvir and daclatasvir ± ribavirin for 12 or 24 weeks
(HCV genotype 3 with cirrhosis for 24 weeks). Effective antiviral
treatment was defined by undetectable HCV RNA levels 12 weeks
after the cessation of antiviral therapy (SVR 12). Safety assessment
was based on serious adverse events reporting. Plasma levels of miR122 were measured by qPCR at baseline and throughout the study
period and compared to healthy controls (n = 10).
Results: In total, 22 patients (76%) were male, and 7 patients (24%)
had compensated cirrhosis. All 29 patients achieved SVR 12, and none
of the patients experienced a serious adverse event. Previously, 18
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patients (62%) had viral rebound following RG-101 dosing. At
baseline, mean HCV RNA levels were lower in CHC patients who
had received RG-101 compared to those who had not (5.51 ± 1.26
versus 6.36 ± 0.62, p = 0.04). Baseline median relative plasma miR122 levels in patients previously dosed with RG-101 were lower as
compared to those not treated with RG-101 (−0.004 versus 0.761, p <
0.001), whereas there was no difference between RG-101 dosed
patients and healthy controls ( p = 0.175). At follow-up week 12,
plasma miR-122 levels of patients without previous RG-101 dosing
were 18-fold ( p < 0.001) lower compared to baseline values, but there
was no difference in plasma miR-122 levels between healthy controls
and patients with and without prior miR-122 dosing (−0.399, −0.275,
and −0.295, respectively).
Conclusions: In CHC patients with viral rebound after previous antimiR-122 (RG-101) dosing, sofosbuvir and daclatasvir based treatment
was highly effective. In patients without previous RG-101 dosing miR122 levels were elevated at baseline and normalised when SVR was
achieved with DAA treatment.
SAT-236
The safety and tolerability of SOF/VEL/VOX for 8 or 12 weeks in
>1,000 patients treated in the POLARIS-1, POLARIS-2, POLARIS-3,
and POLARIS-4 studies: an integrated analysis
M. Manns1, E.J. Gane2, B.E. Willems3, S.K. Roberts4, S. Flamm5,
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Franciso, San Francisco, United States; 11Royal London Hospital, London,
United Kingdom; 12Henry Ford Health System, Detroit; 13University of
Pennsylvania, Philadelphia, United States; 14Johann Wolfgang Goethe
University Medical Center, Frankfurt, Germany; 15Department of
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Medical Center, Seattle; 19Texas Liver Institute, University of Texas Health
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Background and Aims: The once-daily fixed-dose combination
tablet of sofosbuvir/velpatasvir/voxilaprevir (SOF/VEL/VOX) was
evaluated for the treatment of genotype 1–6 HCV infection in four
phase 3 studies in patients with and without compensated cirrhosis.
Treatment was for 12 weeks for DAA-experienced patients (POLARIS1 and POLARIS-4) and for 8 weeks for DAA-naïve patients (POLARIS-2
and POLARIS-3). This analysis describes the safety of SOF/VEL/VOX
across these 4 Phase 3 studies.
Methods: Treatment-emergent adverse events (AEs) and laboratory
abnormalities were assessed in patients who received SOF/VEL/VOX
or placebo for 12 weeks (POLARIS-1), SOF/VEL/VOX or SOF/VEL for 12
weeks (POLARIS-4), or SOF/VEL/VOX for 8 weeks or SOF/VEL for 12
weeks (POLARIS-2 and POLARIS-3). SAEs and deaths were followed
until post-treatment Week 24. Data were pooled by treatment
regimen.
Results: 1056 patients were treated with SOF/VEL/VOX for 8 (n = 611)
or 12 (n = 445) weeks, 700 received SOF/VEL for 12 weeks, and 152
received placebo. 38% had compensated cirrhosis, 28% had a BMI
≥30 kg/m2, 36% were female, and 12% were ≥65 years old.

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
AEs are presented in the table. Two deaths were reported, one illicit
drug overdose and one attributed to hypertension (on post-treatment
Day 76), neither were related to treatment. SAEs and discontinuations were more frequent in the placebo group and occurred with
similar frequency in the other groups; none were related to study
treatment.
Headache, fatigue, nausea, and diarrhea were the most common AEs.
Mild diarrhea and nausea occurred more frequently in the SOF/VEL/
VOX groups. There were no Grade 3 or 4 events of diarrhea or nausea.
Overall, 5.1–6.6% of patients who received SOF/VEL/VOX or SOF/VEL
had Grade 3 or 4 laboratory abnormalities. Among patients receiving
VOX, one patient each had a Grade 3 elevation in ALT and bilirubin;
there were no Grade 4 elevations in ALT or bilirubin.

Results: Almost all (97%) were Asian with a mean age ranging from 49
to 58. One-quarter (38) had cirrhosis. The overall SVR12 rates ranged
95% > 100% for all regimens including the 8-week treatment group.
Serious adverse events (SAEs) were reported in 9% (1/11) of subjects
in the SOF + PEG/RBV arms, 0% in the SOF + RBV group, 3% (3/90) in
the LDV/SOF group, and 2% (1/50) in the SOF/VEL group. The most
commonly reported AEs for SOF + RBV, LDV/SOF and SOF/VEL were
fatigue, upper respiratory infection, and headache. In all 7 studies,
there was just one subject who discontinued due to an AE while
receiving SOF + RBV.

Study

Subjects
AE
Grade 3 or 4 AE
SAE
Treatment-related
SAE
AE Leading to
Discontinuation
Death

SOF/VEL/VOX SOF/VEL/VOX
8 Weeks
12 Weeks
(N = 611)
(N = 445)

SOF/VEL 12
Weeks
(N = 700)

Placebo 12
Weeks
(N = 152)

346 (78)
7 (2)
9 (2)
0

495 (71)
12 (2)
14 (2)
0

107 (70)
4 (2)
7 (5)
0

0

1 (<1)

4 (<1)

3 (2)

1 (<1)

1 (<1)

0

0

444 (73)
14 (2)
17 (3)
0

Conclusions: SOF/VEL/VOX for 8 or 12 weeks in the POLARIS studies
was well tolerated with a low frequency of Grade 3 or 4 AEs, SAEs, and
AEs leading to discontinuation. The frequency of AEs in the SOF/VEL/
VOX groups was similar to SOF/VEL and placebo groups, with higher
rates of mild diarrhea and nausea compared to SOF/VEL.
SAT-237
Integrated analysis of controlled clinical trials evaluating
efficacy and safety of sofosbuvir-based regimens in chronic
hepatitis C genotype 6 (HCV GT 6)
M.H. Nguyen1, W.-L. Chuang2, T. Hassanein3, K. Kowdley4, C.-L. Lai5,
H.L.-Y. Chan6, J.J. Feld7, C. Letterio8, T.A. Hahambis8, J. Llewellyn8,
S. De-Oertel8, D.M. Brainard8, E.J. Lawitz9, E.J. Gane10. 1Stanford
University Medical Center, Palo Alto, United States; 2Kaohsiung Medical
University, Kaohsiung, Taiwan; 3Southern California Liver Center,
Coronado; 4Swedish Medical Center, Seattle, United States; 5Queen Mary
Hospital; 6The Chinese University of Hong Kong, Hong Kong, China;
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Background and Aims: HCV GT 6, the most diverse genotype with 28
subtypes to date, affects approximately one-third of patients with
HCV infection in Southeast Asia and immigrants in Europe and North
America coming from that region. Few studies have examined the
efficacy and safety of direct-acting antiviral (DAA) regimens in these
patients, and most are limited by small sample sizes. The aim of this
study is to provide an integrated analysis of safety and efficacy from
clinical trials of SOF-based regimens in GT6 patients.
Methods: Systematic search of PubMed and of major liver meeting
abstracts from 2015 and 2016 was performed. A total of 157 GT 6
subjects (with 6 subtypes) treated with SOF-based regimens from 7
Phase 2–4 studies were identified and included in this analysis. The
analysis included treatment-naïve and treatment experienced subjects with HCV GT6 infection including subjects with cirrhosis and
HCC but not post-transplant patients. Subjects received either SOF +
Peginterferon-α (PEG)/Ribavirin(RBV) for 12–24 weeks, SOF + RBV for
12–24 weeks, ledipasvir (LDV)/SOF for 8–12 weeks or SOF/velpatasvir
(VEL) for 12 weeks. The 8-week LDV/SOF group only included
patients without cirrhosis and without prior treatment failure.

1–2
3
4–6
6
7

Regimen

N

SOF + PEG/
11
RBV 12, 24 wk
SOF + RBV 12, 11
16, 24 wk
LDV/SOF
69
12 wk
LDV/SOF 8 wk 20
SOF/VEL
41
12 wk

Population Cirrhosis

SVR12

Relapse
Rates

TN/TE

1 (9%)

11 (100%)

0

TN/TE

2 (18%)

11 (100%)

0

TN/TE

29 (42%)

66 (96%)

3 (4%)

TN
TN/TE

0
6 (15%)

19 (95%)
116 (100%)

1 (5%)
0

1: P7977–0724, 2: GS-US-334–0138, 3: GS-US-334–0115, 4: GS-US-337–0122,
5: GS-US-337–0131, 6: IN-US-337–1747, 7: GS-US-342–1138
TN: treatment-naïve, TE: treatment experienced

Conclusions: This integrated analysis suggests SOF + PEG/RBV for 12–
24 weeks, SOF + RBV for 12–24 weeks, LDV/SOF for 12 weeks, and
SOF/VEL for 12 weeks all resulted in high cure rates among both
treatment-naïve and treatment experienced subjects with and
without cirrhosis. SVR 12 rate was also high with only 8 weeks of
LDV/SOF in patients without cirrhosis or prior treatment failure.
Treatment completion was almost universal with all regimens,
though significant AEs were common in regimens containing PEG
and/or RBV.
SAT-238
Drug-drug interactions of high prevalence in a real world
Hepatitis C treatment setting: the impact on treatment and the
implications for patient management
M. Coghlan1,2, G. Melanophy1, A. O’leary3, C. Bergin4, S. Norris5.
1
Pharmacy Department, St. James’s Hospital; 2School of Medicine,
Trinity College; 3National Centre for Pharmacoeconomics; 4Department
of Genito-Urinary and Infectious Diseases; 5Hepatology Department,
St. James’s Hospital, Dublin, Ireland
E-mail: coghlam@tcd.ie
Background and Aims: Knowledge of the prevalence and impact
of potential drug-drug interactions (DDIs) with Hepatitis C (HCV)
direct acting antiviral agents (DAAs) in real world cohorts is essential
if treatment is to be safely up-scaled to a wider model of care.
Medication reconciliation and DDI review processes form part of the
Pre-Treatment Pharmacist Assessment (PTPA) in our unit. This
pharmacist-led intervention tool employs a standardised DDI
reference list. This study of PTPA use reports DDI prevalence, severity,
management and risk factors in a real-world cohort.
Methods: All patients treated with all oral DAA-based HCV therapies
at St. James’s Hospital between December 2014 and September 2016
were included in this analysis of PTPA utility and outcomes. DDI
assessments were classified into three descriptive categories and
where a potential interaction was identified, a numerical significance
rating (0–10) was applied. Six management recommendations are
incorporated into the PTPA.
Results: A total of 300 patients were included in the PTPA review of
whom 71% were male. Of these, 88% were on at least one medication
at baseline (range 0–27). From 1,543 prescribed concomitant
medicines, 477 potential DDIs were identified. Nearly three quarters
(71%) of patients prescribed a concomitant medication were subject
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to a potential DDI. The odds of a potential DDI were found to be
significantly associated with HIV co-infection (OR 4.43, 95% CI 2.21,
8.86), co-morbid cardiovascular disease (OR 3.5, 95% CI 1.74, 7.06),
use of HCV protease inhibitors (OR 2.13, 95% CI 1.16, 3.92) and patient
age (OR 1.94, 95% CI 1.21, 3.12). A rating of severe (significance rating
>7) was applied to 13.8% of identified DDIs. Of these, 24 episodes
affecting 7.3% of patients were deemed as having the potential to
reduce DAA bioavailability, thus negatively impacting on HCV
treatment outcome. The most commonly implicated medicines
meriting a severe rating were anti-epileptic agents (41%) and
proton pump inhibitors (36.6%). The most common DDI management
recommendations provided were additional monitoring plans (36%)
and cessation of the interacting co-medication (18.9%).
Conclusions: This analysis identified a high rate of clinically
significant DDIs between DAAs and co-prescribed medications
following the PTPA. Refinement of the PTPA process and its
development into a validated complex intervention tool will ensure
appropriate and quality driven pharmaceutical care of patients
treated for HCV infection across all models of care.
SAT-239
Decline in eGFR in HCV-infected patients while on treatment with
sofosbuvir/ledipasvir or PrOD regimens is not dependent on
baseline eGFR
M. Alkadi1,2, Y. Ren3, A.-B. Abou-Samra1,2, A. Puenpatom4,
J.M. Arduino4, R. Kumar4, A.A. Butt2,3. 1Weill Cornell Medical College;
2
Hamad Medical Corporation, Doha, Qatar; 3VA Pittsburgh Healthcare
System, Pittburgh; 4MERCK & CO, INC, North Wales, United States
E-mail: puenpatom.amy@merck.com
Background and Aims: Recent studies have shown an association
between the newer direct acting antiviral agents (DAAs) and
progressive decline in renal function. The contribution of baseline
renal function in this progressive decline is unknown. Our objective
was to determine the proportion of HCV-infected patients who
developed a decline in eGFR of while on DAA treatment among those
treated with a sofosbuvir/ledipasvir (SOF/LDV) ± ribavirin (RBV) or a
paritaprevir/ritonavir/ombitasvir/dasabuvir (PrOD) ± RBV regimen.
Methods: We used ERCHIVES, a well-established national cohort of
HCV infected and uninfected Veterans. All HCV infected Veterans
diagnosed from 2001 to 2015 and with positive HCV RNA were
included. We excluded those with HIV, positive hepatitis B surface
antigen and those with missing data to calculate eGFR at baseline and
at least 1 eGFR ≥12 weeks after baseline.

Results: Of 76,513 HCV-infected patients with CKD, 68,469 (89.5%)
had baseline eGFR (mL/min/1.73 m2) ≥60, 6,086 (8%) had eGFR 30–59
and 1,958 (2.6%) had eGFR <30. The median age of patients in the
three groups was 53, 59 and 57 years respectively ( p < 0.01). Those
with eGFR ≥60 mL/min were less likely to be Black, have diabetes
(18% vs. 33% for eGFR 30–59 and 53% for eGFR <30), or cardiovascular
disease (9% vs. 27% vs. 42%). Among those treated with SOF/LDV ±
RBV with complete eGFR values (N = 3,899), a >10 mL/min decline
in eGFR was observed in 27% of those with baseline eGFR of ≥60 mL/
min, 21.2% of those with baseline eGFR of 30–59 and 7.7% of those
with baseline eGFR of <30 mL/min (P = 0.01). Of 1,106 treated with
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PrOD ± RBV, a >10 decline in eGFR was observed in 23.5% of those
with baseline eGFR of ≥60 ml/min, 9.33% of those with baseline eGFR
of 30–59 and none with baseline eGFR of <30 mL/min (P < 0.01).
Limitations: Number of patients with baseline eGFR <30 mL/min
was small (26 and 8 in SOF/LDV and PrOD groups, respectively).
Conclusions: About one-quarter of patients with baseline eGFR
>60 mL/min/1.73 m2 started on SOF/LDV or PrOD +RBV experience a
>10 mL/min drop in eGFR on treatment and up to 12 weeks after endof-treatment and about 10% experienced >20 mL/min drop. Decline
in eGFR is not higher among those with baseline eGFR 30–59 mL/
min/1.73 m2.
SAT-240
Treatment uptake and real world effectiveness of sofosbuvir/
ledipasvir and paritaprevir/ritonavir/ombitasvir/dasabuvir
among HCV-infected persons with chronic kidney disease
M.M. Alkadi1,2, Y. Ren3, A. Puenpatom4, R. Kumar4, J.M. Arduino4,
A.-B. Abou-Samra1,2, A.A. Butt2,3. 1Weill Cornell Medical College;
2
Hamad Medical Corporation, Doha, Qatar; 3VA Pittsburgh Healthcare
System, Pittsburgh; 4MERCK & CO, INC, North Wales, United States
E-mail: puenpatom.amy@merck.com
Background and Aims: HCV infected persons have a higher burden
of comorbidities, including advanced chronic kidney disease (CKD).
Patients with CKD are often excluded from treatment due to various
reasons. We evaluated factors associated with treatment initiation of
HCV/CKD patients and determined SVR rates in patients who were
treated with the sofosbuvir/ledipasvir (SOF/LDV) and paritaprevir/
ritonavir/ombitasvir/dasabuvir (PrOD) regimens.
Methods: We identified patients in the ERCHIVES (Electronically
Retrieved Cohort of HCV Infected Veterans) database determined by
eGFR, who were treated with the above regimens. We excluded those
with HIV, positive HBsAg, and those with missing data to determine
CKD stage or SVR rate. We determined SVR rates for HCV genotype 1
(GT1) infected persons ≥12 weeks after completion of treatment, by
CKD stage, HCV subtype and presence of cirrhosis at baseline. We
used logistic regression analysis to determine the factors associated
with treatment uptake with SOF/LDV or PrOD regimens with or
without ribavirin (RBV).

Results: Among 76,513 HCV-infected persons with CKD, the
treatment uptake of SOF/LDV and PrOD was low (8.8%, N = 6,715).
Persons with more advanced CKD were significantly less likely to
initiate treatment (OR 0.28 for CKD stage 4–5; 0.66 for CKD stage 3;
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comparison group eGFR ≥60 mL/min/1.73 m2). Male sex, non-GT1
HCV, non-cirrhotics, and presence of comorbidities (diabetes,
cardiovascular disease, alcohol abuse and moderate-severe anemia)
were negatively associated with treatment initiation with SOF/LDV or
PrOD. Among 2,875 HCV genotype-1 infected persons who completed a course of treatment with SOF/LDV or PrOD, 2,712 (94.3%) had
eGFR ≥60 mL/min/1.73 m2, 145 (5%) had CKD stage 3, and only 18
(0.6%) had CKD stages 4–5. Among those with eGFR ≥60 mL/min/
1.73 m2, SVR rates ranged from 83% to 100% regardless of HCV
subtype (1a or 1b), presence of cirrhosis or use of ribavirin. Among
the 18 patients with CKD stage 4–5, SVR rate was 100%.
Conclusions: Relatively small number of patients with CKD stage 3–5
was initiated on treatment with SOF/LDV or PrOD based regimens.
Factors associated with non-initiation of treatment included having
advanced CKD, non-GT1 HCV, male sex and comorbidities such as
diabetes, CVD, alcohol abuse and anemia. In the small group of
advanced CKD patients who were treated, SVR rates were high. There
is an unmet need in advanced CKD patients within the VA that are
awaiting treatment despite the approval of SOF/LDV and PrOD
regimens.
SAT-241
Outcomes of daclatasvir + sofosbuvir + riba in HEP C G3 patients
who relapsed with SOF + RIBA combination therapy
M.L. Gill1. 1Gastroenterology, Maroof International Hospital, Islamabad,
Pakistan
E-mail: gill95@yahoo.com
Background and Aims: There is 15–20% relapse rate in HEP C G3
patients who are treated with SOF + RIBA combination. We decided to
treat these patients with SOF + Daclatasvir + Riba combination for 24
weeks.
Methods: We enrolled 100 patients who relapsed after 6 months of
SOF + RIBA therapy. Inclusion Criteria: HCV PCR > 10,000, Platelets >
75,000, FibroScan <15 kPa and INR < 1.5. Decompensated cirrhotic
were excluded from this study. ll patients received Sofosbuvir 400 mg
daily, Daclatsvir 60 mg daily and Ribavirin 400 mg twice daily.
Treatment duration was 24 weeks. Primary end point SVR @ week 24.
Results: Median age 45, male 60% median HCV RNA level 600,000 IU/
mL. Fibrosis stage F2 to F4. 96 out of 100 (96%) were HCVPCR negative
@ week 12. Two patients lost to F/U 94 out of 100 (94%) were HCVPCR
negative @ week 24. Insomnia, fatigue were major side effects (20%).
6 patients dropped HGB below 8 and required adjustment in
Ribavirin dose and required erythropoietin to bring the HGB above
10. These patients are under review for long term outcomes.
Conclusions: Combination therapy with Sofosbovir, Daclatsavir and
Ribavirin is very promising in Sof and Riba combination relapsers.
Our is a single center observational study. Multicenter studies are
needed to confirm this observation. Maybe Sof, daclatsavir and Riba
combination should be first line treatment in Hep C G3 patients.
SAT-242
Comparison of vibration-controlled transient elastography
(VCTE) with aspartate aminotransferase-to-platelet ratio Index
(APRI) and platelet count for Identification of esophageal varices
in patients with cirrhosis
M.L. Gill1. 1Gastroenterology, Maroof International Hospital,
Islamabad, Pakistan
E-mail: gill95@yahoo.com
Background and Aims: Currently, all patients with cirrhosis undergo
upper endoscopy to screen for esophageal varices. However, not all
patients with cirrhosis have esophageal varices. The recent Baveno
conference (Baveno VI), a screening endoscopy was not recommended in patients with LSM < 20 kPa and platelet count >150,000
due to a very low risk of having varices. In the current study, we
compared the diagnostic accuracy of LSM by VCTE with blood-based,
platelet count and APRI scores for prediction of esophageal varices in
patients with cirrhosis.

Methods: We enrolledPatients with cirrhosis who underwent upper
endoscopy, VCTE using Fibroscan 502 Touch and CBC and LFTs.
Endoscopy reports were reviewed and esophageal varices when
present were graded as follows: (1) large varices >50% impingement
on the lumen; (2) small varices <25% impingement on lumen; (3)
medium varices are intermediate between small and large. The
endoscopist who did the procedure was blinded to the reports of
FibroScan and Blood Tests.
Results: 100 cirrhotic patients qualified for the current study (Viral
Hepatitis C 70%, Viral Hepatitis B 20% and NASH 10%). The study
cohort with a mean age of 54 ± 10 years (60% male) had ALT 70 ± 30 U/
L with a total bilirubin of 2.0 ± 1.0 mg/dL and platelet count of
125,000 ± 10,000. 50 (50%) patients in the study had esophageal
varices (60% had small varices). The median (IQR 25th-75th
percentile) duration between LSM and upper endoscopy was 20
(−40 – 100) days; LSM and blood work was 0 (0–10) days. The median
LSM (IQR 25th–75th percentile) was 20 (14–40) kPa, and the mean
APRI score was 1.8 ± 2.0. The AUROC for the diagnosis of esophageal
varices was 0.72 (95% CI: 0.6–0.84, P = 0.001) for LSM, 0.67 (95% CI:
0.54–0.81, P = 0.02) for APRI-score and 0.35 (95% CI: 0.22–0.49) for
platelet count. The optimal LSM cut-off for identification of
esophageal varices was 24kPa (Sens:70%, Spec: 76%). Subgroup
analysis for patient with NASH cirrhosis yielded an AUROC of 0.71
(95% CI: 0.53–0.88) with an optimal cut-off of 23.9 kPa with 53%
sensitivity and 75% specificity.
Conclusions: The ability for LSM to predict the presence of esophageal
varices was superior to APRI-score and platelet count. LSM values
higher than the optimal cut-off of 25.9 kPa were associated with
increased specificity for the presence of esophageal varices.
SAT-243
Prevalence and risk factors of hepatitis B virus reactivation in
interferon-free direct-acting antiviral therapies for hepatitis C
N. Kawagishi1, G. Suda1, M. Onozawa2, M. Kimura1, O. Maehara1,
M. Ohara1, T. Izumi1, M. Umemura1, J. Ito1, M. Nakai1, T. Sho1,
M. Natsuizka1, K. Morikawa1, K. Ogawa1, N. Sakamoto1. 1Department of
Gastroenterology and Hepatology; 2Department of Hematology and
Oncology, Graduate School of Medicine, Hokkaido University,
Sapporo, Japan
E-mail: naopaleg@yahoo.co.jp
Background and Aims: Hepatitis B virus (HBV)-reactivation has been
reported during anti-hepatitis C treatment in patients with hepatitis
C virus (HCV) and HBV co-infection. We aimed to evaluate the
frequency and risk factors of HBV-reactivation during anti-HCV
therapy and compared those between IFN-free DAA therapies and
IFN-based therapies.
Methods: A total of 322 patients with HCV infection receiving antiHCV therapy were retrospectively screened between January 2004
and August 2016. The baseline HBV infection statuses of all eligible
patients and the HBV-DNA level of all patients with current or
previous HBV infection were examined at the end of treatment. In
patients with baseline anti-HBs positive, changes in anti-HBs titer
were evaluated.
Results: Of 287 patients who met the inclusion criteria, 157 had
current (n = 4) or previous (n = 153) HBV infection; 85 were treated
with IFN-free DAA therapies and 72 were treated with IFN-based
therapies. Six patients (3.8%) experienced HBV-reactivation after IFNfree DAA therapies, while none after IFN-based therapies developed
HBV-reactivation. The predictive factors of HBV-reactivation were
DAA therapies and a reduction anti-HBs titer to <12 mIU/mL by the
end of treatment. The decline changes of anti-HBs titer were
significantly higher in patients treated with DAA therapies.
Although HBV-reactivation hepatitis was not observed, 3 of 4 patients
with HBV-reactivation after achieving HCV eradication had viremia 8
weeks after completion of therapy.
Conclusions: The significant population of patients develops HBVreactivation without hepatitis after IFN-free DAA therapies. Low
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levels of anti-HBs and decrease less than <12 mIU/mL after treatment
is significant risks of the reactivation.
SAT-244
Utilization of DAA therapies ledipasvir/sofosbuvir and sofosbuvir/
velpatasvir in patients with genotype 1 HCV: real-world
experience from the TRIO Network
N. Tsai1, B. Bacon2, M. Curry3, D. Dieterich4, S. Flamm5, K. Kowdley6,
S. Milligan7, Z. Younossi8, N. Afdhal3. 1Queens Medical Center,
University of Hawaii, Honolulu; 2Saint Louis University School of
Medicine, St. Louis; 3Beth Israel Deaconess Medical Center, Boston;
4
Icahn School of Medicine at Mount Sinai, New York; 5Northwestern
University Feinberg School of Medicine, Chicago; 6Liver Care Network,
Swedish Medical Center, Seattle; 7Trio Health Analytics, LaJolla;
8
Department of Medicine, Center for Liver Diseases, Inova Fairfax, Falls
Church, United States
E-mail: scott.milligan@triohealth.com
Background and Aims: Real-world studies have reported intent to
treat SVRs of >95% with ledipasvir/sofosbuvir (LDV/SOF) in genotype
(GT) 1 HCV though results vary in patient subgroups where duration
of treatment may be shortened (8 v. 12 weeks) or ribavirin (RBV)
added (Hepatology 2015 62: 1046A and 1108A). Real-world effectiveness for sofosbuvir/velpatasvir (SOF/VEL) has not been determined as it was only recently approved for a 12 week treatment of
GT1-6. The purpose of this study is to understand the real-world
utilization of LDV/SOF and SOF/VEL in patients with genotype 1
chronic HCV.
Methods: Data were collected from providers and specialty pharmacies through Trio Health’s Innervation Platform, a cloud-based
disease management program. Patients with genotype 1 HCV who
initiated 8 or 12 week LDV/SOF ± RBV (n = 1255) or 12 week SOF/VEL
(n = 84) between July and October 2016 were included in the
analyses.

July to October 2016
Age - mean (range)
Male - no. (%)
Baseline ALT - mean (SD)
Baseline AST - mean (SD)
Baseline Hb - mean (SD)
Baseline Plt <100K/ml no. (%)
Diabetes – no. (%)
HIV Co-Infection - no. (%)
HBV Co-Infection - no. (%)
Fibrosis 3/4 – no. (%)
GT1a - no. (%)
GT1b - no (%)
GT1x - no. (%)
Baseline Viral >6MM IU/ml
- no. (%)
Treatment Naive (TN) no. (%)
TN, non-cirrhotic, VL
<6MM IU/ml – no (%)

8 week
LDV/SOF
n = 132

12 week
LDV/SOF
n = 1084

12 week
LDV/SOF + RBV
n = 39

12 week
SOF/VEL
n = 84

56 (25–81) n = 111
65/130 (50%)
55 (52) n = 89
42 (28) n = 90
14.3 (1.7) n = 87
2/87 (2%)

58 (20–87) n = 1005
623/1082 (58%)
75 (83) n = 836
66 (70) n = 822
14 (1.8) n = 760
59/754 (8%)

62 (47–88) n = 35
23/39 (59%)
70 (48) n = 33
88 (72) n = 34
13.8 (1.8) n = 30
10/32 (31%)

59 (26–85) n = 80
55/84 (65%)
83 (82) n = 62
75 (62) n = 60
14.2 (1.8) n = 58
11/55 (20%)

10/93 (11%)
4/132 (3%)
0/132 (0%)
10/87 (11%)
102 (77%)
24 (18%)
6 (5%)
1/97 (1%)

165/891 (19%)
129/1083 (12%)
7/1083 (1%)
383/825 (46%)
801 (74%)
239 (22%)
44 (4%)
165/949 (17%)

4/33 (12%)
6/39 (15%)
0/39 (0%)
29/33 (88%)
31 (79%)
8 (21%)
(0%)
4/35 (11%)

16/69 (23%)
13/84 (15%)
1/84 (1%)
33/59 (56%)
62 (74%)
19 (23%)
3 (4%)
9/69 (13%)

91/93 (98%)

767/916 (84%)

11/28 (39%)

43/67 (64%)

90/93 (97%)

419/888 (47%)

1/27 (4%)

18/64 (28%)

Results: Clinical demographics are provided in the table. Differences
between the groups initiating 12 week SOF/VEL v. 12 week LDV/SOF
were <100 K/mL platelets at baseline (20% v. 8%, x^2 = 9.6, p = 0.002)
and treatment naïve (TN) (64% v. 84%, x^2 = 16.5, p < 0.001).
Differences between 12 week SOF/VEL v. 12 week LDV/SOF + RBV
were Fibrosis 3/4 (56% v. 88%, z = −3.1, p = 0.002) and TN (64% v. 39%,
x^2 = 5.0, p = 0.026). Differences between 12 week SOF/VEL v. 8 week
LDV/SOF were male gender (65% v. 50%, x^2 = 5.0, p < 0.026), <100 K/
mL platelets at baseline (20% v. 2%, z = 3.6, p < 0.001), Diabetes (23%
v. 11%, x^2 = 4.5, p = 0.033), HIV co-infection (15% v. 3%, z = 3.2, p =
0.001), Fibrosis 3/4 (56% v. 11%, x^2 = 33.4, p < 0.001), Baseline
Viral load (VL) >6 MM IU/mL (13% v. 1%, z = 3.2, p = 0.001) and TN
(67% v. 98%, z = −5.7, p < 0.001). 17% (90/528) of TN patients with
baseline VL <6 MM IU/mL and non-cirrhotic disease eligible for 8
week LDV/SOF initiated 8 week LDV/SOF. The remaining patients with
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TN, non-cirrhotic, baseline VL <6 MM IU/mL initiated 12 week LDV/
SOF (79%, 419/528), 12 week LDV/SOF + RBV (<1%, 1/528), or 12 week
SOF/VEL (3%, 18/528). All patients in this study are either in therapy or
pending SVR. Complete SVR data will be available at the meeting.
Conclusions: LDV/SOF remains the dominant US regimen for
genotype 1. Patients receiving 12 week SOF/VEL are more similar to
those receiving 12 week LDV/SOF and 12 week LDV/SOF + RBV than
those on 8 week LDV/SOF. 8 week LDV/SOF is still highly
underutilized.
SAT-245
Direct-acting antivirals for hepatitis C in patient in opioid
substitution treatment and heroin assisted treatment: real-life
data
N. Scherz1, N. Brunner1, P. Bruggmann1. 1ARUD Centres for Addiction
Medicine, Zürich, Switzerland
E-mail: n.scherz@arud.ch
Background and Aims: Most of the studies investigating treatment
of chronic hepatitis C infection (HCV) with direct-acting antivirals
(DAA) exclude people who use illicit drugs. Treating this population is
crucial as it is at elevated risk for transmission of the virus and for
progression of liver disease. This study provides real life data about
HCV treatment with DAAs in an integrated care setting of a lowthreshold opioid substitution treatment (OST) and heroin assisted
treatment (HAT) institution in Arud Centers for Addiction Medicine in
Zurich, Switzerland.
Methods: All HCV positive patients in OST or HAT in the Arud Centers
were assessed for DAA treatment. The treatment decision and timing
was based on international guidelines and reimbursement restrictions by the Swiss health authorities. We reported patient characteristics and 12-week sustained virological response (SVR12) for every
patient treated between 10/2014 and 11/2016.
Results: 50 patients (9 female, 41 male) were treated with DAA. Of
those, 10 (20%) are in intravenous HAT and 6 (12%) reported ongoing
illicit intravenous drug use. The genotype (GT) distribution was: 34%
with 1a, 8% with 1b, 8% with GT1 and unknown subtype, 2% with 2,
36% with 3 and 12% with 4. Most of the patients (40, 80%) were
treatment naïve. 29 patients (58%) had liver cirrhosis. Ledipasvir and
Sofosbuvir (SOF) in combination were used for 21 patients (42%),
Daclastavir and SOF in combination for 17 patients (34%), Elbasvir and
Grazoprevir for 5 patients (10%). A combination of Ombitasvir,
Paritaprevir, Ritonavir and Dasabuvir was used for 4 patients (8%).
SOF plus Ribavirin (RBV) was used for 2 patients (4%), Simeprevir and
SOF for one patient (2%). Weightbased RBV was added to DAAs in 23
patients (46%).
14 patients have not yet reached 12 weeks after treatment
completion. Of the remaining 36 patients, 35 (97%) had SVR12. The
patient failing treatment had a relapse after been treated 24 weeks
with SOF plus RBV for GT3. He has cirrhosis and no ongoing drug use
during treatment.
Conclusions: DAA provided in an all-under-one-roof setting to
patients in OST or HAT, including patient with ongoing illicit drug
use is feasible and shows similar SVR12 rates to a selected abstinent
population. HCV care integrated within OST or HAT allows successful
treatment provision to this highly affected population.
SAT-246
Are DAAs reducing barriers for HIV co-infected and people who
inject drugs? A population based cohort study
N. Janjua1,2, N. Islam1,2, J. Wong1,2, E.M. Yoshida2, A. Ramji2, H. Samji1,
Z.A. Butt2, M. Chong1, D. Cook1, M. Alvarez1, M. Tyndall1,2,
M. Krajden1,2 and The BC Hepatitis Testers. Cohort (BC-HTC). 1BC
Centre for Disease Control; 2University of British Columbia, Vancouver,
Canada
E-mail: naveed.janjua@bccdc.ca
Background and Aims: We evaluated the shift in the characteristics
of people who received interferon-based Hepatitis C (HCV)

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
treatments and those who received recently introduced direct acting
antiviral agents (DAAs) in British Columbia (BC), Canada.
Methods: The BC Hepatitis Testers Cohort includes 1.5 million
individuals tested for HCV, HIV, reported cases of hepatitis B,
and active tuberculosis in BC from 1990 to 2013 linked to medical
visits, hospitalization, cancer, prescription drugs and mortality
data. This analysis included all patients who filled at least one
prescription for HCV treatment until July 31, 2015. HCV treatments were classified as older interferon-based treatments
including pegylated interferon/Ribavirin (PegINF/RBV) with or
without Boceprevir or Telaprevir, DAAs with RBV or PegINF/RBV,
and newer interferon-free DAAs.
Results: Of 11,886 people treated for HCV between 2000 and 2015,
1,164 (9.8%) received interferon-free DAAs (Ledipasvir/Sofosbuvir:
n = 1,075; 92.4%) while 452 (3.8%) received a combination of
DAAs and RBV or PegINF/RBV. Compared to those receiving
interferon-based treatment, people with HIV co-infection (adjusted
odds ratio [aOR]: 2.96, 95% CI: 2.31–3.81), cirrhosis (aOR: 1.77, 95% CI:
1.45–2.15), decompensated cirrhosis (aOR: 1.72, 95% CI: 1.31–2.28),
diabetes (aOR: 1.30, 95% CI: 1.10–1.54), a history of injection drug
use (aOR: 1.34, 95% CI: 1.09–1.65) and opioid substitution therapy
(aOR: 1.30, 95% CI: 1.01–1.67) were more likely to receive interferonfree DAAs. Socioeconomically marginalized individuals were significantly less likely (most deprived vs. most privileged: aOR: 0.71, 95%
CI: 0.58–0.87) to receive DAAs.
Conclusions: There is a shift in prescription of new HCV treatments
to previously excluded groups (e.g., HIV-co-infected), though gaps
remain for the socioeconomically marginalized populations.
SAT-247
Assessment of glomerular filtration rate in hepatitis C virus
patients after reaching sustained virologic response
N.R.R. Campos1, R.Q. Castro1, P.L. Torres1, G.M. Arriero1, L.M. Ron1,
D.V. Vidal1, C.V. Lucas1, M.J. Palacios1, B.Á. Cuenllas1, F.J. Plaza1.
1
Gastroenterology and Hepatology Department, Complejo asistencial
universitario de León, León, Spain
E-mail: gma.torde@hotmail.com
Background and Aims: The chronic infection with HCV has been
previously related with impaired renal function. HVC cure could
represent an improvement over it. Our aims were to assess the
prevalence of renal impairment (GFR < 90 mL/min measured by CKDEPI and MDRD-4) in HCV patients and to analyze the GFR evolution
after getting SVR at week 12.
Methods: We retrospectively analyzed patients treated with directacting antivirals (DAA) since January 2015, who had achieved SVR at
week 12 in September 2016. Serum levels of creatinine, urea and
albumin were collected at baseline and at week 12 post-treatment,
and the GFR was calculated according both referred equations.
Results: We included 266 patients, 60.9% males, with a mean age of
57.4 years old (range 24–88). The assignment of genotypes was 1a
(27.8%), 1b (49.2%), 2 (2.7%), 3 (10.5%), 4 (9.8%) and the basal fibrosis
degree were F ≤1 (17.6%), F2 (32.4%), F3 (27.3%) and F4 (22.7%) with a
mean CAP of 246.6 ± 44.1 dB/min. The subjects mean viral load was of
3.314.279 UI/mL. 49.6% were naive. The following treatment schedule
were used: SOF/RBV 2.6%, SOF/DCV 9.8%, SOF/LDV 44.4%, OBV/PTV/r
5.6% and OBV/PTV/r + DSV 37.6%; in 42,5% of the cases combinated
with ribavirin. SVR was achieved in 98% of the subjects, with a mean
reduction in fibrosis at SVR12 of 2.66 ± 4.02 kPa (IC95% 1.98–3.34) ( p
< 0.0001). The mean GFR at baseline was 86.34 mL/min MDRD-4 and
91,8 mL/min CKD-EPI. 38.7% of the patients GFR at baseline was
<90 mL/min (CKD-EPI), of which creatinine, urea and albumin were
0.8 mg/dL, 37 mg/dL and 4.4 mg/dL respectively and 0.8 mg/dL,
39 mg/dL and 4.5 mg/dL at SVR12 ( p > 0.05). Overall improvement
of GFR baseline measured by CDK-EPI increased from 91.8 to 93.8 mL/
min at SVR12 ( p < 0.001). We performed a subdivision in 2 groups,
observing that 24.8% were <50 years and 75.2% ≥50 years, with a FGRCKD baseline of 104.1 mL/min and 87.8 mL/min respectively. The

group of ≥50 years showed a mean increase up to 90.8 mL/min ( p <
0.0001) at SVR12. The Kappa agreement index between the two
techniques (MDRD y CKD) was 0.67 baseline an 0.61 at SVR12. There
were no significant differences in GFR in relation to sex, fibrosis
degree, genotype, used treatment and use of ribavirin.
Conclusions: A large proportion of our patients with VHC has altered
GFR <90 mL/min according with KDIGO classification, although most
are mild character. The antiviral treatment involves a modest overall
improvement, which is more evident in the subgroup of patients ≥50
years.
SAT-248
DAA-based regimens in HBsAg/anti-HCV positive patients: the
need to control HBV replication to avoid HBV reactivation
N. Coppola1, M. Stanzione1, V. Messina2, G. D’Adamo3,
V. Sangiovanni4, L. Fontanella5, S. De Pascalis1, G. Stornaiuolo1,
M. Macera1, G. Piai2, G. Gaeta1, I. Gentile6. 1Public Medicine, Second
University of Naples, Naples; 2AO CAserta, Caserta; 3AO Nocera, Nocera;
4
AO Cotugno; 5AO Fatebenefratelli; 6Infectious Diseases, Federico II
Univeristy, Naples, Italy
E-mail: nicola.coppola@unina2.it
Background and Aims: to evaluate the efficacy of DAA-based
regimen in HBsAg/anti-HCV/HCV-RNA-positive patients ( pts) with
chronic liver disease in terms of SVR for HCV and of reactivation of
HBV infection.
Methods: In a multicentric study we enrolled 16 HBsAg-positive pts
with HCV-related chronic liver diseases (anti-HCV/HCV-RNA positive) treated with DAA [median age 61 years (IQR 44–65), 11 males,
10 with cirrhosis (Child A in 9 and Child B in 1), only 1 post-liver
transplant]. Regarding the HBV infection, only one patient was
HBeAg positive, none anti-HDV positive. At the time when DAA was
started, 11 pts were treated with Entecavir from 1 to 36 months (all
HBV-DNA negative; NUC-tx group) and 5 pts not (NUC-sparing
group); in this last group, HBV-DNA was negative in 4 and positive
in 1 (577 IU/mL). All patients were monitored for HCV-RNA and
HBV-DNA every month during the treatment and for 6 months
after the stop. The DAA-regimens were chosen according to HCV
genotype and international guidelines. HBV virological reactivation
was defined: in HBV-DNA-negative patients at baseline, if they
became HBV-DNA positive during or after DAA; in HBV-DNApositive patients at baseline, if they showed an increase of HBVDNA of at least 1 log. A biochemical or clinical reactivation were
defined as an increase in ALT serum value of at least 2 times the
baseline values and as the development of signs or symptoms of
hepatic decompensation, respectively.
Results: Of the 16 patients enrolled, 14 (87.5%) showed a HCV-SVR
and 2 a relapse. In NUC-tx group, no patient showed a HBV virological
neither a clinical or biochemical reactivation. Of the 5 pts in NUCsparing group, 2 pts remained HBV-DNA negative during observation
and 3 showed a HBV reactivation (2 at first month of DAA treatment
and one at the stop of DAA); a NUC-rescue Tx was quickly started in all
these 3. In 2 pts HBV-DNA became negative after the start of NUCrescue therapy and biochemical or clinical reactivation was not
observed. Instead, in a 77-years old HBeAg negative/HBV DNA
positive patient treated with SOF + ledipasvir for a HCV-1b cirrhosis,
although the NUC-rescue therapy, HBV DNA became negative at day
90 of DAA and a severe biochemical and clinical reactivation was
observed (increase in ALT of 16 times from the baseline values;
development of jaundice and ascites).
Conclusions: Probably because of the known reciprocal viral
interaction between HBV and HCV, HBV reactivation after the
negativization of HCV is possible in the pts not treated with NUC.
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SAT-249
Real world experience of direct acting antiviral agents in hepatitis
C virus genotype 4: encouraging outcomes from a UK-based
cohort
N. Stafford1, Z. Mohamed1, M. Nelson2, M. Foxton3, A. Barnabas4,
B. Grover5, A. Brown1. 1Hepatology, Imperial NHS Healthcare Trust; 2HIV
and GUM; 3Hepatology, Chelsea and Westminster NHS Trust;
4
Hepatology, London North West Healthcare NHS Trust; 5Hepatology,
Hillingdon Hospital NHS Trust, London, United Kingdom
E-mail: ninanicole.stafford@gmail.com
Background and Aims: Hepatitis C virus (HCV) genotype 4 (GT4)
accounts for 13% of global infection burden. In addition to being
poorly tolerated, the efficacy of Interferon (IFN) based therapy is suboptimal in GT4 where “real world” data report less than 50% of
patients achieving sustained virological response (SVR). Direct acting
antiviral (DAA) combinations including Sofosbuvir/Ledipasvir (SOF/
LED) plus Ribavirin (RBV) and Obitasvir/Paritaprevir/Ritonavir (OMB/
PAR) plus RBV have shown superior efficacy in the clinical trial
settings, and achieved high rates of SVR even in patients with
advanced liver disease. We present the first year of GT4 SVR outcomes
with DAA therapy from the North-West London operational delivery
network (NWL ODN).
Methods: The NWL ODN consists of 4 NHS Trusts, which preside
over local treatment decisions in accordance with NHS England
guidance. A retrospective analysis was conducted, collecting demographic data (including age, sex, ethnicity, co-infection status,
previous treatment, staging of liver disease) and SVR rates for GT4
patients approved for DAA-only therapy over the period July 2015 to
July 2016.
Results: Overall 85 HCV GT4 patients have been approved for
treatment with a DAA-only regimen, and to date 53 have been
followed up to 12 weeks post treatment. 35 were male (66%) and the
median age was 60 (IQR 53–67). 33 (62.2%) had previous exposure to
an interferon based treatment regimen (non-responders 14; partialresponders 5; relapses 10; intolerance 4) and 20 (37.7%) were
treatment naïve. 41 (77.3%) patients were cirrhotic (biopsy, Fibroscan
> 11.5 kPa, AFRI > 1.33); 11 (20.8%) were non-cirrhotic and data was
unavailable for 1 (0.02%) patient. 41 (77.3%) patients were treated
with 12 weeks of SOF/LED ± RBV and 12 (22.6%) patients were treated
with OMB/PAR + RBV. Of those who have completed treatment, SVR
12 rates for those treated with SOF/LED were 88%, and 100% for those
receiving OMB/PAR regimen. We anticipate a complete data set for all
treated patients by time of presentation.
Conclusions: We report the first “real world” experience of DAA-only
therapy in a large European HCV GT4 cohort. In contrast to experience
with interferon, we have demonstrated excellent efficacy, comparable
with trial data. In particular, it is encouraging to note that patients
who have previously failed therapy, or have advanced cirrhosis, have
also performed extremely well with DAA-only regimen.
SAT-250
FIB-4 variation in HIV/HCV co-infected patients treated with DAAs
(direct-acting antivirals) with SVR12: a MaSTER cohort study
P. Nasta1, M. Giralda2, S. Odolini1, L. Urbinati1, F. Maggiolo3,
S. Digianbenedetto4, N. Ladisa5, M. Di pietro6, A. Gori7, F. Zacchi8,
F. Castelli9 and MASTER study group. 1Clinic of Infectious Diseases,
Spedali Civili; 2MISI Foundation (Infectious Diseases and Public Health),
Brescia; 3Clinic of Infectious Diseases, Ospedali Riuniti di Bergamo,
Bergamo; 4Clinic of Infectious Diseases, Catholic University Rome, Rome;
5
Clinic of Infectious Diseases, Policlinico di Bari, Bari; 6Clinic of Infectious
Diseases, Ospedale Santa Maria Annunziata, Florence; 7Clinic of
Infectious Diseases, Ospedale san Gerardo, Monza; 8Clinic of Infectious
Diseases, Istituti ospitalieri Cremona, Cremona; 9Clinic of Infectious
Diseases, University of Brescia, Brescia, Italy
E-mail: paola.nasta@tin.it
Background and Aims: In randomized clinical trial and in the
real clinical life setting the SVR rate using DAAs is higher in
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HCV-mono-infected patients as well as in HIV/HCV co-infected
subjects. No data are available regarding the reduction of non invasive
markers of liver fibrosis after reaching SVR in HIV/HCV coinfected
persons. The aim of this study is to evaluate the FIB-4 score variation
in HIV/HCV coinfected patients who achieved sustained virological
response at 12 weeks after DAAs completion (SVR12).
Methods: A retrospective, observational analysis of HIV/HCV positive
patients, enrolled in the MaSTER Italian Cohort, treated with DAAs
from April 2015 to February 2016 was assessed. The start date of DAAs
was considered the baseline (BL). The Mann-Whitney/Wilcoxon TwoSample Test of the median FIB-4 score variation from baseline to the
last follow-up available was performed in patients who achieved
SVR12. Common statistical methods for the analysis of means and
proportions were used. A p value <0.05 was considered to be
significant.
Results: 157 HIV/HCV co-infected patients started DAAs treatment in
the study period; 90 patients reached 12 weeks follow-up after EOT
(end of treatment): 85 (94.4%) achieved SVR12, 5 (5.6%) were non
responders (3 relapsers, 2 intolerant): 80% were male, the median age
was 51.3 (IQR 49–54) years; 95.6% was on antiretrovirals, with a
median T CD4 cell count 535 (IQR 346–826) cells/µL; 43.3% was
previous exposed to Peg(IFN plu ribavirina. At baseline the mean HCV
RNA was 6.3 (SD 6.4) log10, mean FIB-4 score 6.4 (SD 5.4). 5.6%, 21.1%
and 73.3% had a FIB-4 score <1.45 (F0-1) , 1.45–3.24 (F2-F3) and ≥3.25
(F4) respectively. Twelve patients had a history of hepatic decomposition. Among 85 patients with SVR12, 23 (26.4%) and 64 (73.6%)
use DAAs for 12 and 24 weeks respectively. In these patients FIB-4
score reduction from baseline to last follow-uip available is s
statistically significant ( p value = <0.0001).

Conclusions: High rate of SVR 12 is confirmed in HIV/HCV coinfected patients treated with DAAs. Furthermore we observed an
important reduction of a non invasive marker of liver fibrosis such as
FIB 4 score during and after treatment with DAAs.
SAT-251
Efficacy and safety of ombitasvir/paritaprevir/ritonavir ±
dasabuvir with ribavirin in adults with genotype 1 or genotype 4
chronic hepatitis C virus infection and child-pugh B
decompensated cirrhosis
P. Mantry1, R. Reddy2, E. Cohen3, G. Everson4, A. Ramji5, S. Zeuzem6,
S. Gordon7, E. Yoshida5, M. Sherman8, L. Balart9, A. Baumgarten10,
S. Lee11, L.M. Fredrick3, M. Abunimeh3, D.E. Cohen3, N.S. Shulman3,
J. Wilson12. 1The Liver Institute at Methodist Dallas, Dallas; 2University
of Pennsylvania, Philadelphia; 3Abbvie, North Chicago; 4University of
Colorado Denver School of Medicine, Aurora, United States; 5University
of British Columbia, Vancouver, Canada; 6J.W. Goethe University,
Frankfurt, Germany; 7Ford Health System, Detroit, United States;

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
8

University of Toronto, Toronto, Canada; 9Tulane University School of
Medicine, New Orleans, United States; 10Center for Infectious Diseases
Berlin Prenzlauer Berg, Berlin, Germany; 11University of Calgary, Calgary,
Canada; 12Charlotte Gastroenterology and Hematology, Charlotte,
United States
E-mail: maher.quraan@abbvie.com
Background and Aims: The direct-acting antiviral agent (DAA)
regimens ombitasvir/paritaprevir/ritonavir (OBV/PTV/r) + dasabuvir
(DSV) with ribavirin (RBV), and OBV/PTV/r with RBV achieve high
rates of sustained virologic response (SVR) in patients with genotype
1 (GT1) or GT4 Hepatitis C virus (HCV) infection, respectively,
including those with compensated cirrhosis (PTV identified by
AbbVie and Enanta). However, limited clinical data are available for
DAAs in patients with decompensated cirrhosis; OBV/PTV/r ± DSV is
currently either not recommended or contraindicated (country
dependent) in these patients, who are at greater risk for life-threating
complications. In this study, we report the safety and efficacy of these
regimens in GT1 and GT4 HCV-infected patients with Child-Pugh (CP)
class B decompensated cirrhosis.
Methods: In this phase 3b, open-label, multi-center study
(NCT02219477), the safety and efficacy of OBV/PTV/r + DSV + RBV
(GT1) and OBV/PTV/r + RBV (GT4) were evaluated. Participants were
either treatment-naïve or peg-IFN/RBV-experienced with a CP score
of 7 to 9 at screening. Patients with GT1a and GT4 infection received
treatment for 24 weeks; those with GT1b infection were treated for
12 weeks. Results through post-treatment (PT) Week 12 are
presented, including SVR12 by intent-to-treat analysis.
Results: A total of 36 patients (72% male, 89% white) were enrolled;
24 GT1a, 9 GT1b and 3 GT4. The SVR12 rate among GT1 patients was
97% (32/33), including 96% (23/24) in the GT1a group and 100% (9/9)
in the GT1b group, and was 67% (2/3) in the GT4 group. The GT1a
patient not achieving SVR12 discontinued treatment at Day 30 due to
hepatic encephalopathy, and the GT4 patient died on PT Day 8 of
hepatic failure. MELD and CP scores improved from baseline to PT
Week 12 in 71% (22/31) and 58% (19/33) of patients, respectively.
Serious adverse events (AEs) occurred in 12 (33%) patients. Studydrug discontinuation occurred in 8 (22%) patients due to an AE; all
but 1 achieved SVR12. Hepatic decompensation events occurred in 19
(53%) patients by PT Week 12, mostly in patients with a prior history
of the same event.
Conclusions: SVR12 rates of 97% (32/33) and 67% (2/3) were achieved
in GT1 and GT4 patients with CP class B decompensated cirrhosis
treated with OBV/PTV/r ± DSV + RBV. MELD and CP scores improved
in the majority of patients. Serious AEs and decompensation events
were common, with decompensation occurring mainly in patients
having a history of the same event prior to treatment.

SAT-252
Changes in the lipid profile in hepatitis C virus infected patients
treated with direct-acting antivirals
L. Monteserín1, R. Quiñones1, G. Molina1, M. Guerra2,
E. Fernández-Morán3, M. Jiménez1, N. Reyes1, B. Álvarez-Cuenllas1,
P. Linares1, S. Vivas1, E. Gutiérrez2, F. Jorquera1. 1Gastroenterology and
Hepatology; 2Clinical Pharmacology; 3Clinical Annals Laboratory,
Complejo Asistencial Universitario de León, León, Spain
E-mail: monteserin.luz@gmail.com
Background and Aims: Treatment for Hepatitis C virus (HCV) based
on interferon (IFN) modifies the lipid profile in patients with
sustained virologic response (SVR). An increase in serum cholesterol
and HDL concentration was observed due to HCV eradication, to
direct effects of IFN and to its action on hepatic and intestinal lipid
receptors. Little is known about lipid profile changes in patients
treated with direct acting antiviral (DAA). Our aims were to compare
the lipid profile and atherogenic risk changes at baseline and after
achieving SVR in patients treated with DAA.
Methods: Data about patients treated with DAA since January 2015
and that have achieved SVR in September 2016 were collected. Serum

levels of total cholesterol (CHOL), triglycerides (TGL), HDL and LDL, as
well as different anthropometric variables at baseline, end of
treatment and week 12 post-treatment were analyzed. Patients
treated with lipid-lowering drugs were excluded.
Results: We included 266 patients (60.9% male), mean age:57.4 ± 12.8
years. 49.6% were naive. Genotypes were:1a (27.8%),1b(49.2%), 2
(2.7%), 3 (10.5%), 4 (9.8%) and baseline fibrosis: F ≤1 (17.6%), F2
(32.4%), F3 (27.3%) and F4 (22.7%) with mean CAP of 246.6 ± 44.1 dB/
min. 59.0% were previously overweight or obese. The agents used
were: LDV/SOF in 44.4%, OBV/PTV/r in 5.6%, OBV/PTV/r + DSV in
37.6%, SOF/DCV in 9.8%, SOF + RBV in 2.6%. SVR was achieved in 98%.
The mean baseline concentrations of CHOL, TGL, HDL and LDL were
167.11,103.92,50.26 and 89.27 mg/dL respectively. Mean basal concentrations of CHOL and LDL in genotype 3 were lower compared to
the other genotypes ( p < 0.005). The mean serum concentration of
CHOL after finishing treatment increased by 17.81 mg/dL (CI 95%
13.21–22.41) and 19.56 mg/dL (CI 95% 15.59–23.53) at week 12-SVR
compared with baseline values ( p < 0.0001). The mean increase in
LDL levels was 15.39 mg/dL (IC95% 8.50–22.29) at the end of
treatment and 18.00 mg/dL (IC95% 12.00–23.99) at week 12-SVR ( p
< 0.0001). Atherogenic index at week 12 post-treatment revealed an
average increase of 0.38 ± 0.89 compared to baseline ( p < 0.005).
Mean reduction of fibrosis at week 12-SVR was 2.66 kPa (IC 95% 1.98–
3.34) ( p < 0.0001).
Conclusions: Observed changes in lipid metabolism may reflect the
physiological response to HCV eradication. Increasing atherogenic
risk and CHOL and LDL levels could have and an impact on
atherosclerosis that would require confirmation with large cohorts
longitudinal studies.
SAT-253
Real world effectiveness of ledipasvir/sofosbuvir (LDV/SOF) for 8
weeks in patients coinfected with HCV and HIV-1
P. Buggisch1, A. Moreno2, V. Isakov3, L. Backus4, D. Ain5, P. Ruane5,
J. Gonzalez6, S. Naik7, S. Mehta7, J. Lee7, M. Mertens8, M. Natha7,
K. Kersey7, A. Osinusi7, K. Zhdanov9, J. Berenguer10, S. Zeuzem11. 1IFI,
Hamburg, Germany; 2Hosp Univ Ramon y Cajal, Madrid, Spain;
3
Institute of Nutrition of Russian Academy of Medical Sciences, Moscow,
Russia; 4US Department of Veterans Affairs, Palo Alto; 5Ruane Medical
and Liver Institute, Los Angeles, United States; 6Hospital La Paz, Madrid,
Spain; 7Gilead Sciences, Foster City, United States; 8Gilead Sciences,
Stockley Park, United Kingdom; 9Military Medical Academy, St
Petersburg, Russia; 10Hospital General Universitario Gregorio Maraoon,
Madrid, Spain; 11J.W. Goethe University Frankfurt, Frankfurt, Germany
E-mail: sarjita.naik@gilead.com
Background and Aims: The EASL Recommendations on Treatment of
Hepatitis C state that HIV/HCV coinfection should be treated the same
as HCV monoinfection with careful monitoring of antiretrovirals. Real
world cohorts (RWC) have demonstrated excellent efficacy of LDV/
SOF for 8 weeks in HCV monoinfected patients, however there is
limited data in HIV/HCV coinfected patients. The aim of this study
was to describe the effectiveness of the single tablet regimen of LDV/
SOF for 8 weeks in HCV genotype (GT) 1 patients with HIV/HCV
coinfection in RWC.
Methods: Real world effectiveness data of LDV/SOF for 8 weeks in
HIV/HCV coinfection is emerging from several single-center and
multicenter prospective and retrospective cohorts. In this descriptive
analysis, data from two prospective studies and three retrospective
RWC cohorts of LDV/SOF for 8 weeks in HIV/HCV co-infected patients
were compared. RWC were selected based on willingness to
participate and had at least 15 HIV/HCV co-infected patients. The
prospective trials include data from Ain et al. (investigator sponsored)
and Isakov et al. (registrational trial). The RWC include the Deutsches
Hepatitis C-Register (DHC-R), Madrid Coinfection Registry (MadridCoRe), and Veterans Affairs HCV Registry. Baseline characteristics and
efficacy were analyzed.
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Results: The majority of the 279 patients included in this descriptive
analysis were GT 1, treatment naïve (TN), noncirrhotic (NC), and had a
HCV viral load <6 million. The prospective cohorts enrolled 79
patients with the following baseline characteristics: mean age (43
years), male (74%), white (78%), and GT 1a (55%). The RWC studies
assessed enrolled 200 patients with the following overall baseline
characteristics: mean age (53 years) male (79%), white (98%), and GT
1a (82%) in those that reported demographics. The overall SVR12
from five diverse real world and post-marketing cohorts was 94%
(263/279). The individual study results are presented in Table 1.
Table 1:
Study
Ain et al.
Russian cohort
(Isakov et al.)
VA
DHC-R
Madrid-CoRe

Study Design

SVR12, % (n/N)

Prospective LDV/SOF × 8 weeks
Prospective LDV/SOF × 8 weeks

90 (18/20)
97 (57/59)

Retrospective LDV/SOF × 8 weeks
Retrospective LDV/SOF × 8 weeks
Retrospective LDV/SOF × 8 weeks

97 (30/31)
96 (73/76)
91 (85/93)

Conclusions: This analysis of diverse cohorts from the EU and US
yielded high SVR rates similar to SVR rates seen in RW monoinfected
cohorts and supports the use of 8 weeks of LDV/SOF in TN, NC GT 1
HIV/HCV coinfected patients with a baseline HCV viral load <6
million.
SAT-254
Real-world effectiveness and cost per SVR of Sofosbuvir/
Velpatasvir chronic hepatitis C treatment
P. Buggisch1, P. Atanasov2, K. Wursthorn1, A. Stoehr1, J. Petersen1.
1
Asklepios Klinik St. Georg, IFI Institut für Interdisziplinäre Medizin,
Hamburg, Germany; 2Amaris, London, United Kingdom
E-mail: diana.ferreira@exigoconsultores.com
Background and Aims: Sofosbuvir/Velpatasvir (SOF/VEL) single
tablet regimen (STR) is approved in Europe for the treatment of
chronic hepatitis C (CHC) patients with genotypes (GT) 1–6. In the
ASTRAL trials, 12 weeks (12w) of SOF/VEL treatment resulted in rates
of sustained virological response (SVR) of 99% in GT1, 2, 4, 5, 6 and
95% in GT3 previously treated and untreated CHC patients, including
those with compensated cirrhosis. In patients with decompensated
cirrhosis, 12w SOF/VEL + ribavirin (RBV) treatment resulted in SVR
rates of 94%. The aim of the present analysis is to characterise the
population receiving SOF/VEL in clinical practice, describe outcomes
and estimate the cost per SVR.
Methods: All CHC patients treated with SOF/VEL in a single centre in
Germany, and for whom SVR after 12 weeks of follow-up (SVR12) will
be available in April 2017, were included in the analysis. Baseline
characteristics, prior treatment history, safety, effectiveness and cost
per SVR were investigated. The analysis was performed using
descriptive statistics.
Results: 62 patients initiated a 12w treatment with SOF/VEL between
13/07/2016 to 18/10/2016. The mean (standard deviation -SD) age
was 48.8 (10.2) years and 71% were males. Patient’s genotype
distribution was 6%, 10%, 77%, 3% and 3% for GT1, GT2, GT3, GT5 and
GT6, respectively. The METAVIR stage distribution of patients at
baseline was 27%, 8%, 10%, 13% and 42% for F0, F1, F2, F3 and F4,
respectively. 18 patients had RBV added to SOF/VEL (one patient was
GT1-F4, one was GT3-F3 and 16 were GT3-F4). No patients had
decompensated disease. Three patients were HIV co-infected and no
patient was HBV co-infected. Overall, 81% of patients were treatmentnaïve. Of the treatment experienced (TE) patients (n = 12), 75% (n = 9)
had relapse or null response to prior therapy, including ledipasvir/
SOF + RBV (n = 1), interferon (IFN) monotherapy (n = 3) and IFN + RBV
(n = 5); one patient had stopped SOF/daclatasvir due to own wish;
one patient had a breakthrough during therapy with IFN + RBV and
one had discontinued IFN + RBV due to unknown reasons. At baseline,
co-morbidities were reported in 96% of patients, with arterial
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hypertension (21%) and depression (15%) being most common.
Complete results regarding SVR12, adverse events, discontinuations
and cost per SVR will be available at the time of presentation.
Conclusions: Early experience indicates that SOF/VEL is being used
across all genotypes with majority use in GT3 population and
additional RBV used in GT3 patients with cirrhosis.
SAT-255
Retreatment with Direct Active Antivirals of genotype 1, 3 and 4
chronic hepatitis C patients who previously failed an anti-NS5Acontaining regimen in real world
P. Halfon1,2, C. Scholtes3, J. Izopet4, S. Larrat5, G. Penaranda2,
P. Trimoulet6, F. Zoulim3, L. Alric4, S. Metivier4, M. Bourliere7, V. Leroy5,
D. Ouzan8, V. de Ledinghen6, S. Mohamed2, M.-A. Thelu5,
F. Abravanel4. 1Hôpital Européen; 2Laboratoire Alphabio, Marseille;
3
CHU, Lyon; 4CHU, Toulouse; 5CHU, Grenoble; 6CHU, Bordeaux;
7
Hôpital Saint-Joseph, Marseille; 8Institut Arnault-Tzanck, Saint Laurent
du Var, France
E-mail: g.penaranda@alphabio.fr
Background and Aims: Recent guidelines recommend that patients
who failed direct acting antivirals (DAAs) treatment with nonstructural protein 5A inhibitors (NS5A) should be retreated 24 weeks with
sofosbuvir (SOF) combined with either protease inhibitor in those
with NS5A RAVs, or with NS5A inhibitor in those without NS5A
resistance associated variants (RAVs). Data on retreatment are scarce.
Our aim was to study retreatment according to baseline NS5A RAVs
after first DAAs treatment failure.
Methods: From January 2014 to March 2016, 2995 patients infected
with HCV were exposed to NS5A inhibitors in 6 French referent liver
centers: 80 (2.7%) patients relapsed. This “real-world” study included
30 patients among these 80 patients who had failed to achieve SVR on
previous NS5A-based therapy.
Results: SVR4 and SVR12 was achieved in 25/30 patients, 4 patients
are still under treatment, and the remaining patient relapsed by four
weeks post-treatment (F4, GT1a, had previously failed SOF + LEDI 12
weeks therapy, and was retreated with SOF + SIM + RBV for 24 weeks,
and had no NS5A RAV at baseline) . All patients achieved HCV RNA
below lower limit of quantification (<15 IU/mL) by end of treatment
(EOT). Presence of NS5A RAVs/polymorphism, was found in 25
patients at study baseline of retreatment (Table).

First treatment
SOF + LDV
(12/24 Weeks)

SOF + LDV + RBV
(12 Weeks)

SOF + DACLA
(8/12/24
Weeks)

SOF + DACLA + RBV
(12/16 Weeks)
PTV + OBV + RBV
(12 Weeks)
DACLA + PEG + RBV
(12 Weeks)
ASUNA + DACLA
(20/24 Weeks)

N

Genotype

Presence
NS5A
RAVs

SOF + DACLA + RBV (24 Weeks)
SOF + DACLA + SIM (24 Weeks)
SOF + GRAZO + ELBA ± RBV
(16 Weeks)
SOF + SIM ± RBV (12/24 Weeks)

1
1
2

3
1b
1b/1b

No
Yes
Yes/Yes

2

1a/4

Yes/Yes

1
2

1a
1b/4

Yes
Yes/Yes

2
1
2
1

1b/4
1b
1a/1a
1a

Yes/No
Yes
No/No
Yes

2

4/1a

Yes/No

1
3

1a
1b/4/4

2
1

1a/3
1b

Yes
Yes/Yes/
Yes
Yes/Yes
Yes

1

SOF + SIM (24 Weeks)
SOF + GRAZO + ELBA ± RBV (16/24
Weeks)
SOF + VELPA + GS9857 (12 Weeks)
SOF + DACLA + SIM (24 Weeks)
SOF + LDV + RBV (24 Weeks)
SOF + OBV + PTV + RTV + DAS + RBV
(24 Weeks)
OBV + PTV + RTV + DAS + RBV
(24 Weeks)
SOF + DACLA (24 Weeks)
SOF + GRAZO + ELBA ± RBV
(16 Weeks)
SOF + VELPA + GS9857 (12 Weeks)
OBV + PTV + RTV + DAS + RBV
(24 Weeks)
SOF + DACLA (24 Weeks)
SOF + VELPA + GS9857 (12 Weeks)
SOF + DACLA + RBV (24 Weeks)

1
1
1

3a
1a
4

Yes
Yes
Yes

1

SOF + SIM + RBV (12 Weeks)

1

1a

Yes

2

SOF + SIM + RBV (24 Weeks)
SOF + VELPA + GS9857 (12 Weeks)

1
1

1a
1b

Yes
Yes

N
6

11

7

2

Second Treatment
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Conclusions: Based on recommendations, retreatment of patients
after a first DAAs regimen failure is effectiveness (95% SVR). However,
despite the strong efficiency of this strategy guidance therapy,
some limits can be observed in some few “difficult-to-cure” patients.
Full genome resistance analysis or future triple DAA therapy is
mandated in these patients in order to choose the optimal
combination therapy.
SAT-256
Molecular characterization of Hepatitis C virus resistanceassociated substitutions after interferon-free treatment failure by
massive parallel sequencing
Q. Chen1, C. Perales1, J. Crespo2, M. Buti3, J.L. Calleja4, J. Gregori1,
F. Rodríguez-Frías1, L. Nieto3, J. Niubó5, M. Rodríguez6, I. Conde7,
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Background and Aims: At present, more than 60.000 chronically
Hepatitis C infected patients have started Direct-Acting Antiviral
(DAA) Interferon-free treatments in Spain. It has been estimated that
around 2% will fail and viral resistant-associated substitutions
(RASs) are usually selected, thus conditioning future therapeutic
options due to the cross-resistance with inhibitors of the same family.
In this scenario, the best accurate retreatment strategy depends on
the type, frequency and how RASs are combined in the same genome.
The aim of the study is to detect RASs among treatment failure
patients, the frequency at which they are found and their combination in the same genome using massive parallel sequencing.
Methods: More than 150 treatment failure patients were recruited
from 29 Spanish hospitals included in the National HCV Strategic Plan
with collaboration of CIBER of Liver and Digestive Diseases
(Ciberehd). All serum samples were genotyped and RASs were
analyzed by Next Generation Sequencing (NGS).
Results: The vast majority of patients got a relapse of viral infection
once several weeks after stopping DAA treatment. 90% of the patients
show RASs in at least one analyzed regions (NS3, NS5A and/or NS5B).
The subtype distribution among all treatment failure samples was
53% G1b, 16% G1a, 17% G3a, 9% G4d, 1% G2j, 1% G2c, 1% G4a and 2%
mixed infections. The most prevalent RAS were detected in positions
80, 122, 155 and 168 in NS3 region, positions 28, 30, 58 and 93 in
NS5A region, positions 159 and 316 in NS5B region. Moreover,
resistance substitution S282T, which has been directly associated
with resistance to Sofosbuvir (SOF), despite causing a dramatic viral
fitness decay in cell culture experiments, has been detected in 3% of
SOF treated patients. The combination Q80R + D168E and L31M +
Y93H, have been shown in 6.5% and 14.5% of G1b patients,

respectively. Among all analyzed samples, 18% of patients did not
show any RAS despite relapse of viral load in plasma.
Conclusions: The extensive characterization of the spectrum of
substitutions by massive parallel sequencing is an essential tool to
identify resistance-associated substitutions, combination of variants
in the same sequence and their frequency during direct-acting
antiviral based treatment failures. This information will help design
the most accurate re-treatment option for these patients.
SAT-257
Improved virological outcomes and excellent safety profile in
genotype 3 HCV-infected cirrhotic patients after an extended 24weeks course of daclatasvir, sofosbuvir + ribavirin: insights from a
real-life multicenter study
R. Lionetti1, I. Lenci2, M. Siciliano3, M. Pompili3, U.V. Comandini1,
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Background and Aims: Patients with HCV genotype 3 (G3) infection,
expecially if cirrhotics, show unsatisfactory virological outcomes
after conventional 12 weeks treatment with direct antiviral agents
(DAA). The ALLY-3 Plus study showed that treatment extension to 16
weeks was not associated with improved sustained virological
response (SVR12), which remained <90% in cirrhotic patients. The
National Italian Drug Agency rules allow prescription of 24 weeks of
DAA therapy in most difficult-to-treat patients, including cirrhotics
with G3 infection.
To evaluate the virological efficacy and safety of an extended 24-week
treatment with a combination of Daclatasvir (DCV), Sofosbuvir (SOF)
± Ribavirin (RBV) in G3 cirrhotic patients.
Methods: Seventy-four consecutive patients (15F, 59M) received the
above DAA combination for 24 weeks. The use of RBV was based on
patients’ clinical features and/or expected tolerability. RBV was
administered in 54 (72.9%) pts, at a median dose of 922 ± 200 mg/
day. Forty-seven patients were treatment-naïve and 27 had failed
after interferon-alfa and RBV therapy (12 relapsers and 15 nonresponders). BMI was <26 in 37, 26–30 in 30 and >30 in 7 pts. At
baseline, disease severity, assessed by Child-Pugh, showed stage A in
65, stage B in 7 and stage C in 2, with a mean MELD score of 9.2 ± 2.9.
Baseline ALT values were 113 ± 96 IU and HCVRNA levels were
<800.000 IU in 47 and >800.000 IU in 27 pts.
Results: Sixty-eight patients reached a 12-week follow-up after endof treatment, attaining a SVR12 rate of 97% (n = 66). Interestingly,
SVR12 was 100% among RBV treated patients vs. 90% (18/20) among
those treated without RBV. Of the remaining 6 treated patients all but
one achieved SVR4. No patients discontinued DAAs. The only relevant
side effect was anemia, reported in the RBV group only, and easily
managed by dose reductions. No changes in renal and liver function
were recorded baseline vs. follow up. The two patients who failed
(one previous non-responder and one treatment-naïve) showed the
development of resistance associated variants (Y93H in NS5A in both
cases and S282T in one only).
Conclusions: An extended 24-week treatment schedule with the
triple combination of DCV, SOF and RBV allows to achieve a 100%
SVR12 rate in the difficult-to-treat group of HCV G3-infected
cirrhotics, with very limited side effects. The role of RBV seems to
be crucial in this particular setting and should be always administered if clinical conditions allow it, although larger confirmatory
studies are needed.
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Efficacy and safety of ombitasvir/paritaprevir/ritonavir and
dasabuvir with or without ribavirin (RBV) in hepatitis C virus
genotype 1- infected patients with compensated cirrhosis and
multiple comorbidities
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Background and Aims: Direct acting antiviral combination therapies
have revolutionized the landscape for hepatitis C virus (HCV)
treatment. Although clinical trials have demonstrated excellent
tolerance with ombitasvir/paritaprevir/ritonavir (OBV/PTV/r) and
dasabuvir (DSV), real-world efficacy and safety data, particularly for
patients with multiple comorbidities are still limited. The aim of this
study was to assess the rate of sustained virologic response (SVR),
efficacy and safety of OBV/PTV/r and DSV in HCV genotype 1-infected
patients with compensated cirrhosis and multiple comorbidities.
Methods: We performed a retrospective, multicentre, observational
study using a structured data base to record data of patients with
chronic genotype 1 HCV who were treated with OBV/PTV/r and DSV ±
RBV.
Results: Of 521 patients, 94 with at least 1 comorbidity were selected.
The mean age was 61 (SD = 8.6) years and 47.2% were females
(treatment naive-53.5%; treatment experienced-35.7%). Median HCV
RNA at baseline was 1.675.283 IU/ml. No patients were HBV or HIV coinfected. 54% had cardiovascular disease, 28.2% had diabetes, 6.5% had
thyroid dysfunction, 5.6% had depression, 5.6% had previous neoplasm, 4.7% had metabolic syndrome, 4.7% had previous stroke and
0.9% had chronic kidney disease. 92 patients (86.4%) achieved SVR
after 12 weeks of therapy. One patient discontinued treatment due to
cardiovascular adverse events. One patient died during follow up
(decompensated cirrhosis and cholangiocarcinoma). Death was
considered due to the natural history of advanced liver disease and
comorbidities and was not related to treatment. Other serious adverse
events related to treatment were: anemia, depression, weight loss and
nausea. Baseline levels of platelet and hemoglobin were independent
predictors of anemia. Among 9 patients undergoing treatment with
Acenocumarol, 5 patients had an increase in international normalized
ratio (INR) levels after OBV/PTV/r and DSV administration. The mean
value of INR was 1.63 (SD = 0.52) prior to the administration of OBV/
PTV/r and DSV and 3.73 (SD = 0.8) after treatment initiation. There was
no bleeding event among these patients.
Conclusions: In our study, after 12 weeks treatment with OBV/PTV/r
and DSV plus RBV, SVR rate was 86.4%. This treatment is highly effective
and safe in HCV genotype 1-infected patients with compensated
cirrhosis and multiple comorbidities. Curently, there is no clear
evidence to suggest a possible interaction between acenocumarol
and OBV/PTV/r + DSV and further studies will be necessary.
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An exploratory study to evaluate immune restoration after
removal of viral antigen in adults with genotype 1a chronic
hepatitis C virus infection treated with ombitasvir/oparitaprevir/
ritonavir + dasabuvir and ribavirin for 12 weeks
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Background and Aims: While the role of the endogenous interferon
(IFN) system has been characterized for IFN-containing regimens to
treat chronic hepatitis C virus (HCV) infection, less is known for
direct-acting antivirals (DAAs). We assessed changes in IFN-responsive genes and IFN effector molecules in HCV genotype (GT)1⍰
infected patients receiving the DAA regimen ombitasvir, paritaprevir
(identified by AbbVie and Enanta), ritonavir + dasabuvir (OBV/PTV/r
+ DSV) + ribavirin (RBV).
Methods: Treatment-naïve or prior pegIFN/RBV-experienced, noncirrhotic adults with HCV GT1a infection received OBV/PTV/r + DSV +
RBV for 12 wks. A panel of plasma cytokines/chemokines was
measured (MILLIPLEX Multiplex Assays) at baseline (BL), treatment
week 2 (TW2), end of treatment (EOT), and post-treatment week 12
(PTW12). Paired IFN-stimulated gene (ISG) and IFN-effector gene
(IEG) mRNA expression was quantified from peripheral blood
mononuclear cells (NanoString nCounter platform, analyzed with
nSolver analysis software).
Results: Twenty-five patients were enrolled (76% male, 100% white,
88% treatment-naïve). SVR12 was 91% (21/23, 0 virologic failures
[VFs]). AEs were mostly mild or moderate; 2 subjects discontinued
due to possibly related AEs. ISG/IEG expression profiles did not
differ at BL according to IL28B genotype. At PTW12, 38 of 65 ISG/IEGs
were significantly down-regulated (P < 0.05); 12 genes were
unchanged or up-regulated compared with BL (Fig 1A). The
remaining 15 genes were down-regulated; the changes were not
statistically significant. Circulating levels of IFNa and chemokines
MIP-1b and MCP-1 fell at TW2. By EOT, IP-10, MIP1b, and MCP-1 rose
significantly above BL, with a trend toward an increased fold-change
in IFNa levels. At PTW12, IFNa and MIP-1b levels remained
unchanged, IP-10 levels significantly decreased, and MCP-1 levels
significantly increased (Fig 1B).

Conclusions: OBV/PTV/r + DSV + RBV for 12 wks was generally well
tolerated, and no patient had VF. Most ISG/IEGs were down-regulated
after therapy. Circulating IFN and IFN-responsive chemokines
increased at EOT compared with BL. These data demonstrate that
innate immune profiles are altered in the context of highly potent
IFN-free DAA regimens. The down-regulation of ISG/IEGs posttherapy suggests reversal of the “exhausted” ISG phenotype after
successful viral antigen removal. The rise in IFN and IFN-responsive
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chemokines late during the course of therapy suggests resetting of
IFN responsiveness.
SAT-260
Lipid modification in hepatitis C virus-monoinfected patients
treated with direct acting antivirals
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Background and Aims: It has recently been described an increment
in low-density lipoprotein cholesterol (LDL-C) and secondary
cardiovascular risk following hepatitis C virus (HCV) eradication
with direct acting antivirals (DAA) in HIV/HCV-coinfected patients.
The aim of this study was to assess changes in lipid levels during DAAtherapy and after HCV eradication in HCV-monoinfected patients, in
clinical practice.
Methods: This retrospective study included HCV-monoinfected
patients who started DAA during 2015 in a reference hospital.
Inclusion criteria were: DAA finalization before March 31, 2016; no
statin prescription at baseline; achievement of sustained virologic
response 12 weeks after end of treatment (SVR12). Total cholesterol
(TC), LDL-C and high density lipoprotein cholesterol (HDL-C) were
studied at baseline, week 4, end of treatment and SVR12. Mean lipid
temporal changes were studied by paired t-test and independent ttest were used to analyze mean differences between groups. Paired
data were studied by McNemar-Bowker test.
Results: 209 patients were included: mean age 53.3 years (SD = 9.3),
149 male (71.3%) and 83 had cirrhosis (39.7%). TC mean increased
from 167 mg/dL baseline to 175 mg/dL in week 4 ( p = 0.001) and
178 mg/dL at end of treatment ( p < 0.0001). A mean elevation of
23 mg/dL was observed in TC after treatment: 165 mg/dL (SD = 36)
baseline vs 188 mg/dL (SD = 34) SVR12, p < 0.0001. The number of
patients with optimal TC (<200 mg/dL) was 156 (84.3%) previous
treatment vs 118 (63.8%) SVR12; intermediate TC (200–239 mg/dL)
was in 23 patients (12.4%) vs 53 (28.6%) SVR12, and high TC
(≥240 mg/dL) was in 6 patients (3.2%) vs 14 (7.6%) SVR12 (all p <
0.0001). LDL-C mean increased 12 mg/dL at week 4 of treatment and
22 mg/dL after HCV eradication ( p < 0.0001). Number of patients
with optimal LDL-C (<130 mg/dL) was 128 (83.1%) previous treatment
vs 88 (57.1%) SVR12; intermediate LDL-C (130–159 mg/dL) was in 21
patients (13.6%) vs 49 (31.8%) SVR12, and high LDL-C (≥160 mg/dL)
was in 5 patients (3.2%) vs 17 (11%) SVR12 (all p < 0.0001). Elevation of
TC and LDL-C showed no differences according to hepatic fibrosis. No
differences in HDL-C levels were found during and after AAD therapy.
Conclusions: Our results show an elevation in TC after HCV
eradication in HCV-monoinfected patients, accordingly to recent
data found in HIV/HCV-coinfected patients. Those increments are
related to rise in serum LDL-C and appear early during DDA therapy.
Future cohorts confirming these findings could drive to lipid
monitoring recommendations.
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Real world experience: treating hepatitis C in Alice Springs,
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Background and Aims: Alice Springs (AS), ( pop 27,000), located in
Central Australia (CA), provides medical services to 70,000 people
mainly located in remote settlements of 100–250, surrounded by
desert. AS is 1,500 km from the nearest cities (Adelaide and Darwin).
Hepatitis C (HCV) prevalence equals that in the rest of Australia but
treatment services have not been available consistently. In 2006 an

HCV service was established at the Centre for Disease Control in AS
staffed by: an on-site Hepatitis nurse; a hepatologist, based 3000km
away, providing six, 3–5 day clinics a year and an on call service when
not in AS. We describe the impact.
Methods: A review of the population seen, assessed and treated.
Results: From 2007 to 2016, 250 patients were seen, assessed and
managed for HCV liver disease and its complications. 3 died from HCC
and 4 had major GIH complications delaying access to treatment.
4 with persistent thrombocytopaenia were untreatable with interferon based regimens. 57 received interferon/ribavirin ± protease
inhibitor to end 2015. 3 required short admissions for complications
and none died. SVR rates were 59% G1 (76% non-cirrhotic) and 75%
G2,3. Oral DAA’s have changed everything. 3 patients commenced on
special access scheme sofosbuvir/ledipasvir and 2 on ombitasvir,
paritaprevir/ritonavir plus dasabuvir in late 2015 and in 2016, 60
patients (45 G1, 12 G3 and 2 G2; cirrhosis 6, naive 56) have
commenced treatment on funded drugs. Of 40 complete treatments
only one (G1 + HCC) has not achieved an SVR (97.5%). By employing
Telehealth resources, providing training and support to District
Medical Officers, 2 have now initiated treatment in remote
communities 500 km from AS. In total in 2016, 24% of identified
HCV patients have received treatment compared to an estimated
11–13% Nationally (approx. 30,000 of 227,000).
Conclusions: New drugs have radically increased accessiblity to
treatment for HCV in this remote part of Australia. Treatment rate has
increased tenfold with no additional resources. SVR is equal to
international best practice. The real world is a better place for HCV
sufferers.
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Cirrhosis regression does not prevent hepatocellular carcinoma in
patients with a sustained virological response to IFN
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Background and Aims: Sustained virological response (SVR) to antiHCV treatments is associated with fibrosis re-absorption, cirrhosis
regression (CR) and reduced risk of cirrhosis-related complications.
Whether the histological changes associated with SVR have any
impact on the incidence of complications of cirrhosis is still unknown.
We aimed to prospectively assess the incidence of liver-related events
in a cohort of HCV cirrhotic SVR patients who achieved an SVR and
post-SVR histological assessment.
Methods: We followed-up with 6-month HCC surveillance and
clinical evaluation a previously published cohort of 38 cirrhotics with
paired pre- and post-SVR liver biopsies (D’Ambrosio R, Hepatology
2012). At the post-SVR liver biopsy (LB2), 15 (39%) achieved CR
(METAVIR <F4).
Results: After 69 (7–88) months of follow-up after LB2, no episodes
of clinical decompensation or GI-bleeding were recorded in our
cohort, whilst 5 (13%) patients developed hepatocellular carcinoma
(HCC). The rates of HCC were similar in patients with and without CR
(3/21 vs. 2/15: 14% vs. 13%, p = 1.0). Histological findings did not differ
between patients who developed or did not develop an HCC. In fact,
among them rates of residual cirrhosis (40% vs. 40%, p = 1.0), collagen
content [2.4 (1.7–5.9) % vs. 2.3 (0.6–15.1%), p = 0.48] METAVIR activity
( p = 0.34), residual portal inflammation ( p = 0.06) and steatosis (40%
vs. 12%, p = 0.17) were similar. Similarly, we observed no difference in
immunochemistry (CK7, GS, ASMA, CD34, CYP2E1). Clinical features
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and biochemical parameters were similar in patients with and
without HCC; only gGT remained higher in the former group [median
46 (21–57) U/l vs. 23 (14–142) U/l, p = 0.05]. The 5-year survival rates
were the same, independently on CR (96% vs. 100%, p = 1.0) or HCC
development (100% vs. 97%, p = 1.0). One CR patient died of non-liver
related complications, whilst no cases of cirrhosis-related deaths
were recorded among the cohort.
Conclusions: Post-SVR histological assessment in HCV compensated
cirrhotics does not predict HCC risk within 5 years.
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Optimization of direct antiviral agent treatment schedule in
hepatitis C virus genotype 3 infection: an Italian, multicentetric
experience in real-life setting
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P. Andreone5, V. Messina6, A.P. Termite7, R. Cozzolongo8,
T. Santantono9, P. Tundo10, E. Ciracì11, C. Masetti12, A. Smedile13,
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Medicine and Surgery, Gastroenterology Unit, University of Naples
Federico II, Naples; 2Division of Gastroenterology, Casa Sollievo
Sofferenza Hospital, IRCCS, San Giovanni Rotondo; 3Division of
Gastroenterology, University of Naples Federico II, Naples; 4Clinic of
Infectious Diseases, University of Bari, Bari; 5Department of Medical and
Surgival Dciences, Univesity of Bologna, Bologna; 6Infectious and
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Background and Aims: The era of direct antiviral agents (DAAs) for
hepatitis C virus (HCV) infection have led to very high rate of
sustained virologic response (SVR). However, HCV genotype 3 (GT3)
remains a challenge with lower SVR rate than other genotypes,
especially in patients with cirrhosis. The aim of this study was to
evaluate, in patients with HCV-GT3, the efficacy of different
treatment schedules in a real-life setting. The analysis of predictors
of response were also examined.
Methods: Twenty-four Italian centers participated to this prospective
study, in order to evaluate the efficacy of the two available treatments
of HCV- GT3 infection in a real-life scenario. Patients with HIV or HBV
co-infection were excluded. The treatment regimen was chosen by
the prescribing clinicians according to guidelines issued by the Italian
Association for the Study of Liver.
Results: We analyzed the data of 238 patients with HCV GT3
infection. Patients were cirrhotic in the 83.6% of cases (199/238) and
16% of them were Child B or C. One-hundred-fifty-six patients were
treatment-naïve (64%); 150/238 (63%) received sofosbuvir (SOF) and
daclatasvir (DCV) ± ribavirin (RBV) (group 1) while 81/238 patients
(34%) received SOF plus RBV (group 2). The SVR12 rates in group 1
was 92.7%, while in group 2 was 77.8% ( p < 0.005). In group 1, the
SVR12 rate was 94.7% and 92.4% according to absence or presence of
cirrhosis ( p: ns). In group 2, the SVR12 rate was 78.9% and 77.4%
according to absence or presence of cirrhosis ( p: ns).
The multivariate analysis showed that female gender (OR 8.3, 95% CI:
1.0–63.9) and schedule of therapy with SOF + DVC ± RBV (OR 4.1, 95%
CI: 1.8–9.4) were the only independent predictors of likelihood
of SVR.
Conclusions: Our study demonstrates that the treatment schedule
with SOF + DVC ± RBV is highly efficacy in patients with GT3 HCV,
even in cirrhotics with a SVR rate of 92.7%. Treatment schedule and
female gender are the only independent factors associated with SVR.
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Sustained virological response in HCV patients treated with
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Background and Aims: The combination of daclatasvir (DAC) and
sofosbuvir (SOF) in clinical trials achieved sustained virological
response at post-treatment week 12 (SVR12) in >90% of chronicallyinfected HCV patients ( pts). We evaluated in real-life clinical practice
the efficacy of DAC + SOF treatment, with or without ribavirin (RBV),
in Genotype 1, 2, 3 and 4 pts with advanced liver disease.
Methods: We included 372 consecutive pts fulfilling eligibility
criteria of the Italian Drug Agency treated in 10 referral centers of
Tuscany, Italy. Fibrosis stage was evaluated by Transient Elastometry
(METAVIR F3 >10 kPa, F4 >13 kPa). Clinical cirrhosis was defined by at
least one of the followings: decompensation, oesophageal varices,
platelets <100,000/mmc. Pts received daily SOF + DAC for 12 (104) or
24 (268) weeks, 150 (40.3%) with RBV. The primary efficacy endpoint
was SVR12.
Results: Mean age was 58 ± 8 years, 65.3% were males, mean BMI was
24.7 ± 4.0 kg/m2, 59.5% were naïve. F4 fibrosis was found in 266
(71.5%), clinical cirrhosis in 187 (50.4%). HCV genotypes were 101 G1
(27.2%), 42 G2 (11.3%), 210 G3 (56.5%) and 18 G4 (4.9%). One pt (0.3%)
was co-infected with HBV and 44 (11.9%) with HIV. At baseline, 146/
369 (39.6%) showed HCV RNA ≥2 × 106 IU/mL. ALT mean levels were
101 ± 73 U/L. Six (1.6%) patients dropped out (1 OLT, 1 HCC, 1 death
and 3 lost to follow-up). In pts who completed the study, SVR12 rate
was 98.9% (363/366): 100% in G1, 97.6% in G2, 97.1% in G3 and 100% in
G4. Virological failures occurred in 1 G2 pt previously treated with
SOF + RBV and in 2 G3 naïve pts; all had F4 fibrosis (2 clinical
cirrhosis) and were treated without RBV. In one (HIV co-infected) G3
pt the viral breakthrough occurred at week 24 of treatment, a classical
relapse was observed in the others. On therapy, HCV RNA was
undetectable in 27.3% of the pts at week 2 and in 52.5% at week 4. At
least one adverse events (AE) was reported in 170 (45.7%) pts; the
most frequent one (26.6%) was elevated bilirubin (mean maximum
value: 2.19 + 1.48 mg/mL) with grade 3–4 elevations in 16 (4.3%) and
1 (0.27%), respectively. Anemia was the second AE, reported in 22.0%
of RBV treated pts and in 15.3% of the others, reaching grade 2 in 18
(4.8%), 9 RBV treated.
Conclusions: DAC + SOF combination showed an overall 98.9%
efficacy in an heterogeneous cohort of HCV patients with advanced
fibrosis. This study confirms the high efficacy and the pangenotypic
action of this combination that also proved well tolerated in clinicalpractice.
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SAT-265
DAAs increase serum VEGF level: a rationale for tumour risk
recurrence during anti-HCV treatment
R. Villani1, A. Facciorusso1, F. Bellanti1, R. Tamborra1, A. Piscazzi1,
M. Landriscina1, G. Vendemiale1, G. Serviddio1. 1Department of
Medical and Surgical Sciences, University of Foggia, Foggia, Italy
E-mail: rosanna.villani@unifg.it
Background and Aims: Novel direct-acting antivirals (DAAs) show
high efficacy and optimal safety profile. Unfortunately, an unexpectedly high rate of early recurrence of hepatocellular carcinoma has
been described within weeks of starting treatment, but the mechanism is not been defined.
Some authors suggested that the early disappearance of HCV may
modify the balance between inflammatory and anti-inflammatory
processes that in turn may alter the antitumour surveillance of the
host.
Since previous reports showed that HCC recurrence were often
multinodular and highly infiltrative with extra-hepatic diffusion we
focused on the potential role of specific cytokines involved in HCC
angiogenesis.
Methods: We measured the serum level of vascular endothelial
growth factor (VEGF) and changes in the pattern of circulating
inflammatory interleukins in 148 chronic hepatitis C patients during
antiviral treatment with DAA-regimens.
The biological effect of DAA-treated patient serum on human
umbilical vein endothelial (HUVEC) and Hepa-RG cells proliferation
was also confirmed in the presence of anti-VEGF monoclonal
antibody, bevacizumab.
Results: After 4 weeks of therapy, VEGF increased approximately 4fold compared to baseline, remained elevated up to the end of
treatment, and returned to the pre-treatment level after the end of
therapy. In contrast, interleukin-10 and TNF-alpha significantly
decreased during therapy, which was coincident with HCV clearance.
The levels of both remained low after treatment.
The addition of serum from patients collected during therapy
induced significant HUVEC and HepaRG proliferation that was
partially inhibited by bevacizumab; the effect disappeared 4 weeks
after the end of therapy (SVR4).
Conclusions: DAAs induces temporarily increase in serum VEGF and
a change in the inflammatory pattern, coinciding with HCV clearance.
This may allow HCC recurrence in patients with suboptimal HCC
treatment or with residual disease. Fortunately, if our hypothesis is
confirmed, the effect of DAAs on inflammation and angiogenesis is
limited and reverses soon after the end of treatment.
SAT-266
Excellent efficacy but increased rate of severe adverse events in
HCV-infected elderly patients undergoing interferon-free therapy
S. Lens1, I. Fernandez2, S. Rodríguez-Tajes1, M. Vergara3, M. Forné4,
J.L. Calleja5, M. Diago6, J. Llaneras7, S. Llerena8, X. Torras9,
B. Sacristan10, M. Roget11, C.M. Fernández-Rodríguez12,
C. Navascués13, J. Fuentes14, J.J. Sanchez-Ruano15, M.A. Simón16,
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Hospital Clínic, Barcelona; 2Liver Unit, Hospital 12 de Octubre, Madrid;
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Santander; 9Liver Unit, Hospital Sant Pau, Barcelona; 10Liver Unit,
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Unit, Hospital Universitario Central de Asturias, Oviedo; 14Liver Unit,
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E-mail: slens@clinic.ub.es

Background and Aims: Antiviral therapies with interferon-free
regimens have an improved safety and efficacy profile, even in
“difficult-to-treat” populations, such as elderly patients. In the latter
group, the presence of comorbidities and the scarce data in clinical
trials makes it relevant to obtain information. Aims: To assess efficacy
and safety of all-oral regimens in elderly patients in real-life clinical
practice.
Methods: Retrospective analysis of HCV patients with age >65 years
receiving interferon-free regimens within the Spanish National
Registry.
Results: Data of 1,252 patients were recorded: 955 (76%) were aged
65–74 years, 211 (17%) 75–79 years and 86 (7%) were 80 years or older
at the start of antiviral therapy. Overall, mean age was 72 years (range,
65–90), 58% were men, genotype 1b was predominant (88%) and 48%
had failed a prior course of antiviral therapy. A significant proportion
of patients had cirrhosis (74%, n = 921). Among cirrhotics, 414 (45%)
had esophageal varices and 148 (16%) presented decompensated liver
disease. The most used interferon-free combinations were 3D (30%),
SOF/LDV (35%) and SOF/SMV (23%). Ribavirin (RBV) was used in 47%.
Overall, SVR12 rate was 94.3% without differences among the 3 age
categories (94% (65–74), 93% (75–79) and 93% (≥80). SVR rates were
statistically lower ( p < 0.05) among treatment experienced patients
(92 vs. 96%), those with cirrhosis (93 vs. 97%), esophageal varices (91
vs. 96%), low albumin levels <3.5 g/dL (86 vs. 96%) or previous
decompensated disease (85 vs. 95%). In a multivariate analysis,
hypoalbuminemia was the only negative predictor of response (OR
0.25 [0.15–0.41]; p < 0.01). Regarding safety, treatment discontinuation due to adverse events (4.2%, 5.7% and 9.3%; p = 0.08) as well as
the rate of severe adverse events (8.8%, 13.7%, and 14%; p = 0.04)
increased with age category. In all, 2.3% of patients died during the
study period, mainly due to non-liver related mortality The rate of
death was significantly higher among those ≥80 years old (1.8% vs.
3.6% vs. 7.7%, p = 0.03).
Conclusions: SVR rates with interferon-free regimens in elderly
patients are high and comparable to general population. Baseline low
albumin levels (<3.5 g/dL) was the only predictor of treatment failure.
Importantly a higher rate of severe adverse events and mortality was
found in patients aged ≥80 years, thus, a careful selection of elderly
patients for antiviral treatment is recommended.
SAT-267
Efficacy and safety of 12-week DAA regimens in HCV genotype 1b
patients with compensated cirrhosis: data of RESIST-HCV Cohort
S. Madonia1, V. Calvaruso1, R. Filomia1, M.R. Cannavò1, M. Di Stefano1,
M. Russello1, A. Davì1, G. Scifo1, R. Volpes1, A. Montineri1, R. Ficalora1,
G. Malizia1, A. Digiacomo1, G. Bertino1, G. Alaimo1, A. Licata1,
B. Cacopardo1, A. Averna1, L. Guarneri1, I. Scalisi1, P. Colletti1,
F. Cartabellotta1, F. Savalli1, M. Cannizzaro1, G. Raimondo1, A. Craxì1,
V. Di Marco1. 1RESIST Rete Sicilia Selezione Terapia-HCV, Palermo, Italy
E-mail: petsa@inwind.it
Background and Aims: To evaluate the efficacy of different 12-week
DAA regimens in patients with genotype 1b Child-Pugh A cirrhosis
we analysed the on-going dataset from RESIST-HCV, which includes
all HCV patients evaluated in 41 Centres of Sicily in order to state
appropriateness and priority of DAA therapy.
Methods: Between March 2015 and October 2016, 10,170 patients
were included in RESIST-HCV, 4.715 (46.3%) met the AIFA criteria for
treatment and 4,546 (44.7%) started DAA regimens. DAAs regimen
and use of RBV were established by each physician.
Results: Intention to treat analyisis: At October 2016, 751 genotype 1b
patients with Child-Pugh A cirrhosis treated with 12-weeks DAA
regimens were evaluable for SVR12. Overall, 572 patients (76.2%) were
treated with and 179 patients (23.8%) without RBV. Forty-five
patients (6%) withdrawn treatment without differences between
the two groups (8.9% vs. 5%, p = 0.5) . By ITT analysis the rate of SVR
was 84.3% (151/179) in patients treated without RBV and 92.4% (529/
572) in patients treated with RBV ( p = 0.002). Per protocol analysis:
706 patients concluded the DAA regimes assigned. Baseline features
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according to RBV use and DAA regimens are shown in Table 1. Overall,
543 patients (76.9%) were treated with regimens including RBV and
163 (23.1%) with RBV free regimes. Patients in the RBV free group were
younger, had lower values of liver stiffness (LSM) and higher platelets
levels. The rate of Child-Pugh A-5 patients was significantly different
among treatments, being higher in patients treated with 3D schedules.
Overall, 529 out of 543 patients (97.4%) treated with 12-week regimens
including RBV obtained a SVR12, compared with 151 of 163 patients
(92.6%) treated for 12 weeks without RBV (P = 0.004). SVR12& rates
according to DAA regimes received are shown in table 1. Adverse events
and causes of therapy withdrawn: Among 45 patients who did not
conclude the assigned therapy, 10 patients did not start therapy after
prescription, 13 patients dropped-out clinical controls, 1 patient died
because of liver failure, 5 patients died for not liver related events
and 16 patients stopped therapies due to adverse events. There were
no differences between patients who discontinued therapy in the
different DAA regimes.

SOF/LDV
• Without RBV
• With RBV
SOF/DCL
• Without RBV
• With RBV
SOF/SIM
• Without RBV
• With RBV
3D
• Without RBV
• With RBV

Patients
treated

SVR12

119
39
80
34
5
29
274
38
236
279
81
198

111 (93.2%)
33 (84.6%)
78 (97.5%)
34 (100%)
5 (100%)
29 (100%)
260 (94.8%)
32 (84.3%)
228 (96.3%)
275 (98.6%)
81 (100%)
194 (97.9%)

P value

0.01

n.s.

0.006

n.s.

Conclusions: Our large, real-world, observational study shows that in
genotype 1b patients with Child-Pugh A cirrhosis treated with 12week schedules, some DAAs regimens obtain higher SVR12 rates
when the Ribavirin is added to the treatment.
SAT-268
Effect of hepatitis C treatment with ombitasvir/paritaprevir/
ritonavir + dasabuvir regimen on patient’s health related
quality of life: analysis of Phase 3a and phase 3b
clinical trials
S. Saab1, D. Mehta2,3, S. Hudgens4, N. Grunow4, Y. Bao3, B. Pinsky3.
1
David Geffen School of Medicine, University of California, Los Angeles;
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Research, Abbvie Inc., North Chicago; 4Clinical Outcomes Solution,
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Background and Aims: Chronic hepatitis C (CHC) patients treated on
the interferon and ribavirin (RBV) free direct acting antiviral regimen
have reported improvement in health-related quality of life (QoL)
over study period. This study aims to address the patient reported
outcome (PRO) for GT1b patients treated on RBV free ombitasvir/
paritaprevir/ritonavir and dasabuvir (3D) regimen.
Methods: Patients’ responses on SF-36, EQ-5D from 6 phase 3a trials
and fatigue scale (FS) of Functional Assessment of Chronic Illness
Therapy (FACIT-F) from 2 phase 3b trials were pooled respectively and
analyzed. The patient population comprised of GT1b CHC patients
treated with RBV free 3D regimen for 12 weeks. The study period
comprised of treatment period followed by 48 and 52 weeks of post
treatment (PT) period for phase 3a and 3b trials respectively. The
proportion of patients who had an increase from baseline (BL) at week
4 (W4) and PTW12 that equals or exceeds the clinically meaningful
change threshold was studied. Such clinically meaningful improvement was defined as increases of 2 points on SF-36 component score, 3
S736

points on the domain score, 4.2 points on vitality (VT) domain and 3
points on FS. Mixed models (MM) were used to estimate the impact of
RBV free 3D regimen on QoL, adjusting for BL score, patient
demographics, clinical characteristics and study enrollment.
Results: The BL values of each instrument were equivalent to values
seen in general population. The study found that 21.9% and 35.6%
attained clinically meaningful improvement in their QoL by W4 of
treatment on VT and FS respectively. This proportion rose to 35% and
46% respectively by PTW12. Similar proportion of patients experienced
clinically meaningful improvements on other SF-36 domains at W4
and PTW12. Across SF-36 and EQ-5D results from MM showed no
statistical or clinically meaningful decline in patients’ QoL during the
treatment period. By PTW12, patients report a statistically significant
increase in QoL score as compared to BL. Similarly, for FS patients
experienced a statistically significant increase as compared to BL,
starting from W4. From PTW4 patients experienced both statistically
significant and clinically meaningful improvement in FS scores as
compared to BL. Improvement was sustained until the end of follow up.
Conclusions: GT1b patients treated with RBV free 3D regimen exhibit
meaningful improvement in QoL over the study period.
SAT-269
Drop-out rate due to HCC progression is not affected by HCV
eradication with DAAs in patients awaiting liver
transplantation
S. Shalaby1, A. Zanetto1, A. Vitale2, A. Ferrarese1, I. Bortoluzzi1,
M. Gambato1, M. Senzolo1, G. Germani1, C. Mescoli3, A. Romano4,
E. Gringeri2, G. Zanus2, P. Angeli4, U. Cillo2, P. Burra1, F.P. Russo1.
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Background and Aims: The loss of intrahepatic immune-surveillance, due to viral-eradication with Direct-Antiviral Agents(DAAs),
may be associated with increased recurrence of HCC in HCV patients
who previously achieved complete-response. Data on the impact that
this may have in terms of drop-out in HCV-HCC patients awaiting
liver transplantation (LT), are lacking.
Methods: All HCV-HCC patients listed for LT between 01/2015–05/
2016, and successfully treated with DAAs achieving SVR, were
retrospectively evaluated(cases). For each patient clinical, serological,
virological data and HCC characteristics were taken into account. A
group of untreated patients listed for HCV-related cirrhosis and HCC,
with similar HCC-characteristics were also enrolled(controls).
Results: Forty-nine patients were enrolled (23cases/26controls);
HCC characteristics at time of LT-listing were comparable between
the 2 groups: median HCCnodules number was 2 (range 0–4) in cases
group vs 2 (range 0–6) in controls (p = NS); median nodules total
diameter was 22mm (range 0–65) in cases group vs 22mm (range 0–
53) in controls ( p = NS). Median follow-up was 7months (range 4–19)
in cases group vs 5months (range 3–19) in controls group, during
which 2/23 (8.7%) and 1/26 (3,8%) drop-out events due to HCCprogression between cases and controls were respectively registered
( p = NS). Comparing radiologic images at the beginning and end of
FU, no significant differences in terms of radiologic-progression were
highlighted ( p = NS).
8/23 (35%) patients treated with DAAs and 13/26 (50%) controls
underwent LT, and histopathological analysis of HCC performed on
explanted liver showed no differences in terms of median number of
HCC nodules [5 (range 1–14) vs 3 (range 0–14), p = NS] and median
maximum diameter [26 mm (range10–65 mm) vs 28 mm (range
0–80 mm), p = NS], tumor differentiation [G3-HCC% 13% vs 15%, p =
NS] or microvascular invasion [cases% 38%vs23%, p = NS]. During
post-LT FU 1/8 DAAs treated patient (11%) and 1/12 control (8.3%)
experienced HCC-recurrence (p = NS).
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Conclusions: Viral eradication doesn’t seem to be associated with
increased risk of drop-out due to neoplastic disease-progression in
HCV-HCC patients awaiting LT. Therefore, DAAs treatment can be
safely offered to this patients population.
SAT-270
Results of hepatitis C treatment program among people who
inject drugs
S. Filippovych1, O. Burgay1, I. Pavlyiuk1. 1TPSM, ICF “Alliance for Public
Health”, Kyiv, Ukraine
E-mail: filippovych@aph.org.ua
Background and Aims: According to WHO data in Ukraine, the
approximate hepatitis C (HCV) infection rate among general
population is 8.9% (which constitutes over 3.5 million individuals).
An estimated number of people who inject drugs (PWID) in Ukraine is
310,000. HCV prevalence among PWID in Ukraine reaches 55%.
HCV/HIV co-infection is registered in 38.4% of all newly registered
HIV cases.
Methods: Starting from June 2015, ICF “Alliance for Public Health” with
support of the Ministry of Health of Ukraine organized HCV treatment
program with direct-active antiviral – sofosbuvir (SOF) for HCVinfected PWID and representatives of other vulnerable populations
using community-involved model (CIM) of treatment provision. HCV
treatment was arranged in 19 healthcare facilities (HCFs) in 16 regions
of Ukraine in collaboration with 15 non-governmental organizations.
Multidisciplinary team (doctor/nurse/case-manager) was formed at
each HCF. Within the CIM, case-managers provide support and links to
integrated services (diagnostic and treatment of HIV, opioid substitution therapy (OST), and prevention of HCV re-infection).
Results: As of November 1 2016, overall 1203 patients were enrolled
in HCV treatment, 80% (N = 964) of them are PWID. 79% (N = 761) of
all PWID were co-infected HCV/HIV, 97% (N = 737) received antiretroviral therapy (ARV), fibrosis stage in 93% (N = 902) of patients is
≥F2, 12% (N = 116) of patients were treatment experienced, 10% (N =
97) were OST patients (methadone and buprenorphine). 546 PWID
achieved sustainable viral response at 12 weeks post-treatment (SVR
12w) point, including 4% (N = 22) drop-out cases. SVR 12w among
PWID patients was achieved in 89% (N = 488). Genotypes distribution
is 50% (N = 271) G1, 6% (N = 36) G2, 42% (N = 230) G3, 2% (N = 9) G4.
12-week treatment regimens were applied for 88% patients: SOF +
RBV + Peg-IFN during 12 weeks was used in 82% (N = 448) of patients
– SVR 12w was achieved in 92% (N = 410); and SOF + RBV during 12
weeks was used in 6% (N = 34) of patients – SVR 12w was achieved in
79% (N = 27). 10% (N = 56) of patients received SOF + RBV during 24
weeks, SVR 12w – 77% (N = 43). The rest 2% (N = 8) of patients
received SOF in combination with daclatasvir with or without RBV,
SVR 12w – 100% (N = 8).
Conclusions: Short-term treatment regimens and multidisciplinary
treatment approach within the CIM result in high level of adherence
to HCV treatment and high cure rate among PWID patients.
SAT-271
On-treatment HCV RNA monitoring is not a cost-effective means
of identifying non-adherence and has no predictive value
S. Demma1, W. Rosenberg1, D. Macdonald1. 1Institute of Liver and
Digestive Health, University College London, London, United Kingdom
E-mail: s.demma@ucl.ac.uk
Background and Aims: The high cost of directly-acting antiviral (DAA)
treatment for HCV means local guidelines often mandate frequent
HCV RNA testing on treatment to detect non-adherence or allow earlytermination of treatment in on-treatment relapse. It is unclear
whether this monitoring is sensitive or cost-effective for this
purpose. An HCV RNA increase of >1 log from an on-treatment nadir
may indicate either non-adherence or viral breakthrough. We aimed to
determine the frequency of this event in a retrospective cohort study of
patients treated with DAA. We also examined whether slow responses

to treatment (HCV RNA quantifiable at week 2) were more common in
patients with advanced disease and if this predicted relapse.
Methods: We analysed viral loads, disease stage, HIV status, treatment
experience, liver transplant status and outcome in 547 patients who
underwent baseline and on-treatment testing on at least 3 occasions
during treatment (total 3,957 HCV RNA tests) between May 2014 and
June 2016 at the Royal Free London NHS Trust).
Results: 4 patients had a viral load increase >1 log from an ontreatment nadir all of which occurred at week 8. One of these was
suspected to be non-adherent and with close supervision achieved a
full response at end of treatment and sustained virological response
(SVR) at week 12. 3 had on-treatment relapses despite adequate
adherence. Compared with a control group of non-cirrhotic patients,
proportions of patients with a quantifiable HCV RNA at day 10–20
were greater in patients with decompensated (62% vs 47%, p = 0.0279
two-tailed χ2 test) and compensated cirrhosis (63% vs 47%, p = 0.002).
HIV, transplant and treatment experience status had no significant
impact on viral load at week 2 independently of disease stage. Across
the whole cohort, post-treatment relapsers did not have a significantly higher proportion of quantifiable viral loads at any time point
on treatment compared with those with an SVR 12 weeks after
treatment.
Conclusions: We estimate the cost of on-treatment viral load
monitoring in this cohort to be €231,000. Only one patient was
identified with poor adherence by this means. On-treatment relapses
were all identified after dispensing their final 4 weeks of treatment.
On-treatment HCV RNA monitoring is not a cost-effective or costsaving method of identifying non-adherence or on-treatment
breakthrough respectively and has no predictive value with regard
to treatment outcome.
SAT-272
Characterization of novel GT-1b resistant-associated substitutions
(RASs) selected by NS5A inhibitor-based regimens
S. Fourati1,2, F. Donati1,2, A. Soulier1,2, C. Hézode3, L. Poiteau1,2,
L. Ollier4, H. Danso1,2, A. Ahmed-Belkacem1,2, S. Chevaliez1,2,
J.-M. Pawlotsky1,2. 1Virology, INSERM U955; 2Virology Department,
National Reference Center for Viral Hepatitis B, C and D; 3Hepatology,
INSERM U955, Créteil; 4Virology, Archet2 Hospital, Nice, France
E-mail: slim.fourati@aphp.fr
Background and Aims: Given the long-term persistence of HCV
NS5A RASs, retreatment of patients failing NS5A inhibitor-based
regimens is challenging. The incidence and nature of NS5A RASs have
been well-characterized in clinical trials. However, resistance
patterns in real-world patients can substantially differ. The French
National Reference Center for Viral Hepatitis B, C and D performs HCV
resistance testing in patients failing DAA-containing regimens across
the country. NS5A substitutions at positions involved in resistance to
NS5A inhibitors never described so far were detected and fully
characterized.
Methods: A total of 40 patients infected with HCV GT-1b failing an
NS5A inhibitor-based regimen were included. NS5A sequences were
assessed at baseline and at treatment failure by means of population
sequencing. Nine known RAS positions located in domain I of NS5A
were analyzed (residues 28, 29, 30, 31, 32, 58, 62, 92 and 93). Never
reported AA substitutions at these positions were introduced into the
Con-1 replicon to evaluate the susceptibility of the corresponding
GT-1b NS5A variants to NS5A inhibitors.
Results: Thus far unreported emerging substitutions in NS5A located
at known RAS positions were identified in 2 patients. In patient 1, L28I
co-emerged along with pre-existent R30S (and L31M) after the failure
of 12 weeks of sofosbuvir (SOF) plus daclatasvir (DCV). In the replicon
model, the combination of L28I and R30S conferred a 60-fold increase
in DCV EC50, in the same order as the triple mutant L28I/R30S/L31M
(45-fold). The replication capacities of these mutants were in the
same order as that of WT virus (128% and 114%, respectively). In
patient 2, the novel R30N substitution was detected along with the
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well-known L31M and Y93H RASs after the failure of 12 weeks of SOF
and ledipasvir. R30N slightly increased the level of resistance to DCV
induced by L31M (51-fold vs. 26-fold for the double mutant vs. L31M
alone). The level of resistance was much greater (>4,000-fold) when
R30N was combined with both L31M and Y93H. The replication
capacities of the double and triple mutants were lower than that of
WT virus (33% and 38%, respectively).
Conclusions: We characterized novel substitutions at known NS5A
RAS positions individually conferring moderate resistance to NS5A
inhibitors, but susceptible to synergize with other NS5A RASs. New
low-frequency resistance patterns observed in real-world settings
should be more widely characterized and tested in vitro towards the
next generation of NS5A inhibitors.
SAT-273
Safety and efficacy of glecaprevir/pibrentasvir in adults with
chronic hepatitis C virus infection genotype 1–6 and chronic
kidney disease: an integrated analysis
S. Pol1, P. Pockros2, D. Pugatch3, N. Brau4, C. Landis5, M. Elkhashab6,
J. Sasadeusz7, A. Tran8, Y. Hu3, M. Kosloski3, F. Mensa3. 1Groupe
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Background and Aims: Glecaprevir (GLE, formerly ABT-493, identified by AbbVie and Enanta) and pibrentasvir (PIB, formerly ABT530), collectively G/P, are two pangenotypic DAAs that have potent
activity against HCV NS3/4A and NS5A, respectively. Neither
compound undergoes significant renal excretion which makes
them potentially suitable for patients with renal disease. Phase 1
studies demonstrated no clinically relevant increases in the exposure
of G/P in patients with renal disease compared to those with normal
renal function. Here we report on the safety and efficacy of G/P
administered for 8 or 12 weeks in GT1-GT6 HCV-infected patients as a
function of chronic kidney disease (CKD) stage.
Methods: In this analysis, patients enrolled in all phase 2 and 3
studies were stratified based on CKD stage and treatment duration.
Patients had GT1-6 chronic HCV infection and were either treatmentnaïve or treatment-experienced. All patients were treated with G/P
(300 mg/120 mg) once daily for 8 or 12 weeks.
CKD
Stage

SVR12 n/N (%)

4 or 5
3
2
1

8-Week Treatment
N/A
16/17 (94.1)
407/413 (98.5)
378/392 (96.4)

SVR12 n/N (%)
12-Week Treatment
101/103 (98.1)
18/18 (100)
581/593 (98.0)
622/633 (98.3)

were considered unrelated to study drugs and associated with the
patients’ underlying comorbidities. No significant change in renal
function from baseline to post-treatment week 12 was observed in
patients with or without severe renal impairment. These results
demonstrate the favorable safety and efficacy profile of G/P across all
CKD stages, and that the presence of renal impairment has no impact
on the efficacy of this pangenotypic regimen.
SAT-274
Sofosbuvir-based all-oral regimens for patients with chronic
hepatitis C genotype 2 infection: integrated analysis of eleven
clinical studies
S. Zeuzem1, K.-H. Han2, S.-H. Ahn2, Y.-S. Lim3, J.-H. Kao4,
W.-L. Chuang5, M. Omata6, F. Abramov7, G. Crans7, J. Llewellyn7,
M. Natha7, S. De-Oertel7, D. Brainard7, G.R. Foster8, E.J. Gane9,
E. Lawitz10, S.B. Ho11, I.M. Jacobson12. 1Johann Wolfgang Goethe
University Medical Center, Frankfurt am Main, Germany; 2Yonsei
University College of Medicine; 3Asan Medical Center, University of Ulsan
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Medicine, National Taiwan University Hospital, Taipei; 5Kaohsiung
Medical University Hospital, Kaohsiung, Taiwan; 6Yamanashi Prefectural
Central Hospital, Yamanashi, Japan; 7Gilead Sciences, Inc., Foster City,
CA, United States; 8Royal London Hospital, London, United Kingdom;
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Institute, University of Texas Health Science Center, San Antonio, TX; 11VA
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Background and Aims: Hepatitis C virus (HCV) genotype 2 (GT2)
infection represents the third most common HCV genotype worldwide. AASLD/IDSA, EASL and APASL guidelines recommend sofosbuvir (SOF) based regimens for the treatment of patients with HCV GT2.
This integrated analysis evaluated the efficacy and safety of various 12
and 16 week SOF-based all-oral regimens for HCV GT2 from eleven
Phase 2, 3 and 4 clinical studies.
Methods: Treatment naïve (TN) and/or treatment experienced (TE)
patients with HCV GT2 who participated in 11 clinical trials including
2 conducted in Asia, 1 US Veterans Affairs study, and 8 multi-regional
phase 3 studies. Patients were treated with SOF in combination with
ribavirin (RBV) for 12 or 16 weeks or with the NS5A inhibitors
ledipasvir (LDV) or velpatasvir (VEL) for 12 weeks. Efficacy and safety
among the 4 different regimens are compared. There were 855
patients who received SOF + RBV for 12 weeks from 8 studies, 47
patients who received SOF + RBV for 16 weeks from 2 studies, 26
patients who received LDV/SOF for 12 weeks from 1 study and 238
patients who received SOF/VEL from 2 studies.
Table 1: SVR12 Rates

% (n/N)
Study

SOF + RBV

LDV/SOF

SOF/VEL

SOF + RBV 12 Week

16 week

12 week

12 week

(N = 855)

(N = 47)

(N = 26)

(N=238)

FUSION,

LEPTON

FISSION,

JAPAN,

POSITRON

KOREA/

VALOR

BOSON

ASTRAL-1,
ASTRAL-2

FUSION, VALENCE, TAIWAN

Results: A total of 2,169 patients were included in this analysis.
Table 1 shows the efficacy by treatment duration and CKD stage. The
most common AEs (≥10%) were headache and fatigue. Grouped in
CKD stages 1 (n = 1025), 2 (n = 1006), 3 (n = 3 5) and 4–5 (n = 103),
serious AEs were experienced by 1.9%, 2.6%, 5.6% and 24.0% of
patients, respectively, none of which were considered study-drug
related; 0.2%, 0.6%, 1.4% and 4.2% patients discontinued study-drug
due to an AE; and 1, 1, 0 and 1 events of death occurred. The mean
change in eGFR (mL/sec/1.73 m2) from baseline to post-treatment
week 12 was −0.04 ± 0.21 in those with severe renal impairment and
0.00 ± 0.04 in those without severe renal impairment.
Conclusions: G/P administered once daily for 8 or 12 weeks was
highly efficacious and well tolerated in patients including those with
advanced CKD. Serious AEs in those with severe renal impairment
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ASTRAL -2
Overall

93% (392/420)

98% (360/369)

79% (52/66) 92% (43/47)

96% (25/26) 99.6%*
(237/238)
(1 LTFU)

Non-cirrhotic

95% (332/351)

98% (318/326)

−

100% (23/23) 96% (23/24) 99.5%
(207/208)
(1 LTFU)

Cirrhotic

87% (59/68)

98% (42/43)

79% (52/66) 83% (20/24)

100% (2/2)

100% (29/29)

Outcome for subjects without SVR12
On-treatment

0

0

0

0

0

0

6% (23/420)

2% (6/369)

17% (11/66)

9% (4/47)

0

0

virologic
failure
Relapse

*ASTRAL – 2: SOF/VEL SVR statistically superior to active comparator SOF + RBV for 12 weeks
(p < 0.018)
LTFU: Lost to follow-up
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Results: 1166 patients with HCV GT2 were enrolled in 11 clinical
studies across North America, Europe, Australia, New Zealand, the
majority were male (57%), 33% were TE, and 20% were cirrhotic.
Overall, therapy was well tolerated across the four treatment
regimens. Less than 1% of patients had treatment related serious
adverse events or had study drug discontinuations. Treatment
responses are reported in table 1.
Conclusions: SOF-based regimens are highly effective in patients
with GT2 HCV infection, including patients who are treatment
experienced and/or have compensated cirrhosis. SOF/VEL for 12
weeks achieved the highest numerical SVR12 rates seen among the 4
treatment regimens including in patients with compensated cirrhosis, and was statistically superior to 12 weeks of SOF + RBV in the
ASTRAL-2 study. Further, there were no on-treatment
virologic failures or relapses amongst the 238 patients treated with
SOF/VEL. SOF/VEL offers a fixed- duration, IFN- and RBV-free, welltolerated, and highly effective therapy, even for difficult-to-treat GT2
patients.
SAT-275
Does Sofosbuvir (SOF)/Velpatasvir (VEL) with or without Ribavirin
(RBV) change the landscape of therapy in chronic hepatitis C
genotype 3 (GT 3) infection? – Results from the GErman hepatitis C
COhort (GECCO)
S. Christensen1, P. Ingiliz2, K. Schewe3, J. Rockstroh4, D. Hueppe5,
A. Baumgarten2, T. Lutz6, G. Schmutz7, F. Berger7, T. Kimhofer8,
H. Busch1, S. Mauss7. 1CIM Infectious Diseases, Muenster; 2Center for
Infectiology Berlin (CIB), Berlin; 3Infektionsmedizinisches Centrum
Hamburg, Hamburg; 4Medizinische Klinik und Poliklinik I,
Universitätsklinikum Bonn, Bonn; 5Practice for Gastroenterology, Herne;
6
Infektiologikum, Frankfurt; 7Center for HIV and
Hepatogastroenterology, Duesseldorf, Germany; 8Division of
Computational and Systems Medicine, Department of Surgery and
Cancer, Imperial College London, London, United Kingdom
E-mail: christensen@cim-ms.de
Background and Aims: To date EMA has approved five different SOF
containing regimes for the treatment of GT 3 in Europe with the latest
accession of SOF/VEL with or without (±) RBV in July 2016. In clinical
studies with SOF/VEL relapses were rare events in non-cirrhotic
patients treated without RBV, as recommended by US guidelines. But
there is growing evidence that relapse may occur more frequently in
cirrhotic patients infected with GT3. Real-life data could help to
further define the best use of SOF/VEL ± RBV in GT3.
Methods: The GECCO cohort is a prospective multicenter cohort from
9 sites in Germany. For this analysis all GT3 infected patients who
started on SOF/VEL ± RBV were included. Baseline demographics and
week 4 responses are reported, full dataset analysis will be available
at time of the conference.
Genotype 1 n = (%)
Genotype 2 n = (%)
Genotype 3 n = (%)

7 (9%)
4 (5%)
70 (86%)

Male n = (%)
Median Age years (SD) [IQR]
Median weight kg (SD) [IQR]
Median HCV-RNA baseline
IU/mL (SD)
Thrombocytes /µL (SD) [IQR]
ALT U/L (SD) [IQR]
2
eGFR ml/min/1,73m (SD) [IQR]
Fibroscan>12,5 KPa or APRI>2
n = (%)
HIV/HCV coinfected n = (%)
Patients on OST n = (%)
HCV Pretreatment n = (%)
SOF/VEL + RBV n = (%)

55 (68)
47 (9.7) [15.5]
77 (17.9) [22.5]
1.061.000 (4.413.926)

Genotype 3 with Fibroscan
>12,5 KPa or APRI>2 n = 26/70
(32%)
SOF/VEL + RBV n = 6/26 (23%)
SOF/VEL
n = 20/26 (77%)

201.000 (64) [94]
85 (80.6) [101]
106 (20.2) [26.5]
31 (38.3)
11 (13.6)
24 (29.6)
20 (24.7)
12 (14.8)

Results: Until August 2016 n = 1791 patients started on a second
generation DAA containing regimen, n = 348 with GT3 infection.

Additionally n = 81 started on SOF/VEL ± RBV after availability of this
regime in Germany from August 2016 onwards, n = 7/81 (9%) GT1, n =
4/81 GT2 (5%) and n = 70/81 (86%) GT3. Baseline demographics and
clinical characteristics of the population are shown in table 1. Median
age was 47 years with a standard deviation (SD) of 9.7, n = 55/81 (68%)
male, n = 20/81 (25%) pretreated (n = 14/20 with pegylated Interferon
(PegIFN) + RBV, n = 6/20 with a SOF based regime), 8% HIV/HCV
coinfected and 30% on opioid substitution therapy (OST). The mean
thrombocyte count was 201.000/µL (SD 64). N = 31/81 (20%) had liver
cirrhosis defined by FibroScan >12.5 KPa or APRI >2. All patients were
assigned to SOF/VEL for 12 weeks, n = 12 (15%) + RBV. A closer look at
the GT3 infected shows n = 16/70 were pretreated (n = 10/16 with
PegIFN + RBV, n = 5/16 with SOF based regimes), n = 26/70 (32%) had
cirrhosis. Of those with cirrhosis n = 6/26 (23%) got 12 weeks of SOF/
VEL + RBV, n = 4/6 of those were pretreated as well, n = 20/26 with
cirrhosis started on SOF/VEL alone. N = 60/81 reached week 4 of
therapy, n = 16/81 with a HCV-RNA above 15 IU/ml as lower limit
of quantification with a mean of 61 IU/mL (SD 66.3). A full dataset
of virological response rates and clinical outcome will be presented
at the conference.
Conclusions: In this real life cohort a growing population of GT3
infected patients is treated with SOF/VEL ± RBV. Due to immediate
access to SOF/VEL in Germany this will be the first European cohort
data with SVR12 available at the conference allowing a closer look at
the performance of SOF/VEL in real life.
SAT-276
Effect of eradicating hepatitis C on alanine
aminotransferase levels
S. Mauss1, C. Boesecke2, F. Berger1, P. Ingiliz3, K.G. Simon4, D. Hueppe5,
T. Lutz6, K. Schewe7, A. Baumgarten3, J. Rockstroh2, S. Christensen8.
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Background and Aims: Normal alanine amino transferase (ALT) is
under debate and currently not defined by the absence of
pathological conditions, but rather by random selection of individuals considered healthy. In chronic hepatitis C (HCV) a relevant
proportion of patients exhibit normal ALT before therapy. On the
other hand in some patients ALT remains elevated despite eradication
of HCV. In this study we assess the effect of treating chronic hepatitis
C with directly-acting agents (DAA) on ALT levels.
Methods: GECCO cohort is a multicenter cohort from 9 sites in
Germany enrolling consecutively patients on DAA therapy. Patients
with documented ALT at baseline and sustained virologic response
(SVR12) 12 weeks after end of therapy were included. Normal ALT was
defined <35 U/L. For analysis Fishers exact chi-square and MannWhitney U test were used.
Results: In total 1263 patients were eligible for the study. Male sex
766/1263 (61%), median age 53 years, BMI 24.5 kg/sqm, ALT 66 U/l,
HCV RNA >6 Mio IU/mL 238/1263 (19%), HCV pretreatment 578/1263
(47%), liver cirrhosis 328/1263 (26%), diabetes mellitus 78/1263 (6%),
regular alcohol consumption 112/402 (28%), opiate substitution
therapy (OST) 227/1263 (18%), HIV coinfection 266/1263 (21%) with
99% on antiretroviral therapy. HCV genotype (GT) distribution:
GT1 74%, GT2 3%, GT3 17%, GT4 6%. Baseline ALT was <35 U/L in 191/
1263 (15%) with median of 22 U/L. This was reduced to 15 U/L at
SVR12 ( p < 0.001). In 1,077 patients with ALT ≥ 35 U/L a reduction
from median 75 U/L to 22 U/L ( p < 0.001) at SVR12 occurred. On the
other hand at SVR12 186/1263 (15%) still had ALT ≥35 IU/mL. In
univariate analysis neither high HCV RNA ( p = 0.6), HIV coinfection
( p = 0.8), diabetes ( p = 0.2), regular alcohol use ( p = 0.12), or OST ( p =
0.8) were associated with elevated ALT. However, male sex ( p <
0.001), ≥60 years ( p = 0.038), BMI ≥30 kg/sqm ( p < 0.001), GT2 ( p =
0.013), baseline ALT ≥ 35 U/L ( p < 0.001), HCV treatment experience
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( p = 0.017) and liver cirrhosis ( p < 0.001) were associated with
elevated ALT. In multivariate analysis sex ( p < 0.001), BMI ≥30 ( p <
0.001), GT2 ( p = 0.026) and liver cirrhosis ( p < 0.001) remained
statistically significant.
Conclusions: In GECCO successful DAA treatment in patients with
normal ALT levels at baseline achieved considerable further ALT
reductions indicating an ongoing necroinflammation before treatment even in these patients. Elevated ALT at SVR12 was mainly
correlated with conditions known to be associated with higher ALT.
SAT-277
Worsening of serum lipid profile after direct acting antiviral
treatment
S. Gitto1, A.F.G. Cicero1, E. Loggi1, M. Giovannini1, F. Conti1, E. Grandini1,
V. Guarneri1, A. Scuteri1, G. Vitale1, C. Cursaro1, C. Borghi1,
P. Andreone1. 1Department of Medical and Surgical Sciences, University
of Bologna, Bologna, Italy
E-mail: stefanocarrara82@gmail.com
Background and Aims: Hepatitis C virus and host lipid metabolism
show complex interactions since lipids influence both viral replication and lifecycle. Our aim was to evaluate changes of glucose and
lipid metabolism in patients with chronic hepatitis C after therapy
with direct acting antivirals (DAA).
Methods: All patients consecutively treated from January to
November 2015 were considered. We recorded data at baseline and
week 24 of follow-up including glucose and lipid profile, medications
and life-style. Frozen serum samples from baseline and week 24
of follow-up were used to assay apolipoprotein A1 (apoA1), B (apoB)
and lipoprotein (a) [Lp(a)]. Wilcoxon test was utilized to estimate
trends and logistic regression for predictors of lipid changes.
Results: We studied 100 patients, mostly cirrhotic (81%) and with
genotype 1b infection (59%). Sofosbuvir/simeprevir represented the
most used treatment. Ninety three patients achieved sustained
virological response (SVR) while 7 relapsed. At week 24 of followup, mean insulin and homeostatic model assessment of insulin
resistance declined (from 16.5 ± 7.3 to 11.6 ± 5.8 µIU/mL and from
3 to 2.7, respectively, p = 0.000). Conversely, non-High Density
Lipoprotein (HDL) cholesterol increased from 102 ± 29 to 116 ± 35
( p = 0.000) and Lp(a) from 5.6 ± 6.5 to 9.8 ± 11.5 mg/dL (p = 0.000). A
rise of both Low Density Lipoprotein (LDL)/HDL ratio and apoB/apoA1
was registered (from 1.79 ± 1.10 to 2.08 ± 1.05 mg/dL and from 0.48 ±
0.18 to 0.53 ± 0.18, respectively, p = 0.000). Notably, any significant
change in lipid profile was registered in patients with virological
relapse. At univariate test for Lp(a) increase, male gender, advanced
fibrosis and ribavirin use showed significant p values but at
multivariate analysis only ribavirin appeared as independent
predictor (OR 3.982, 95% CI 1.206–13.144, p = 0.023).
Conclusions: DAA led to significant decrease of insulin and insulinresistance. However, relevant pro-atherogenic lipid changes were
registered in patients with SVR. Ribavirin emerged as independent
predictor of Lp(a) increase. Further studies will be necessary to evaluate cardiovascular balance between negative change of lipid profile
and both amelioration of glucose metabolism and viral clearance.
SAT-278
Directly observed therapy with sofosbuvir/ledipasvir for 8 weeks
is highly effective in treatment-naïve, precirrhotic genotype 1
patients with borderline compliance receiving opioid agonist
therapy
S. Moser1, A. Schütz2, K. Marchart2, D. Kalchbrenner3, G. Rechberger3,
J. Luhn2, E. Gutic1, H. Haltmayer2, M. Gschwantler1. 14th Department of
Internal Medicine, WILHELMINENSPITAL; 2Ambulatorium Suchthilfe
Wien, Suchthilfe Wien gGmbH; 3Verein Dialog Wien, Vienna, Austria
E-mail: Michael.Gschwantler@wienkav.at
Background and Aims: An important subgroup of people who inject
drugs (PWID) receives opioid agonist therapy (OAT) under direct
observation of a physician or nurse at a low-threshold drug treatment
S740

facility or pharmacy on a daily basis. Most of these patients suffer
from psychiatric comorbidities and are reluctant or unable to go to
specialized hepatitis centers. Our hypothesis was that chronic
hepatitis C in these difficult-to-treat patients could be optimally
managed if modern, interferon-free regimens were applied together
with OAT under direct observation of a physician or nurse at a lowthreshold drug treatment facility.
Methods: In this open-label, non-interventional study (ClinicalTrials.
gov number, NCT02638233), 40 PWID with borderline compliance
and previously untreated chronic HCV genotype (GT)1 infection
without cirrhosis were treated with sofosbuvir/ledipasvir for 8 weeks
(male/female: 29/11; mean age: 38.9 ± 8.7 years; GT1a/1b: 34/6).
Patients received antiviral treatment together with OAT under direct
observation of a physician or nurse at the “Ambulatorium Suchthilfe
Wien” – a low-threshold drug treatment facility in Vienna, Austria.
Only in some cases the drugs were given to the patient for selfadministration during the weekend.
Results: All 40 patients finished the 8-week treatment course.
Following this concept of directly observed therapy, adherence to
antiviral therapy was excellent: Only 3 scheduled dates for ingestion
of the antiviral therapy in combination with OAT were missed by the
40 patients. Till now, 37 patients have completed a 12-week followup period. Sustained virologic response (SVR12) could be confirmed
in all 37 patients (SVR12 rate: 100%). Complete SVR12 data will be
presented at the meeting.
Conclusions: Directly observed therapy of chronic HCV GT1 infection
with sofosbuvir/ledipasvir for 8 weeks at a low-threshold drug
treatment facility is highly effective in treatment-naïve, precirrhotic
patients with borderline compliance receiving OAT. By this concept
chronic hepatitis C can be cured in a group of difficult-to-treat
patients, who are unable to be treated at hepatologic centers. It
should be stressed that successful treatment of these patients is not
only beneficial for themselves but also for the general population
because further transmission of the virus may be prevented.
SAT-279
Real-world treatment utilization and results in the renaissance of
HCV Care: analyses of treatment for 7,550 Patients from the TRIO
Network
S. Flamm1, B. Bacon2, M. Curry3, D. Dieterich4, K. Kowdley5,
S. Milligan6, N. Tsai7, Z. Younossi8, N. Afdhal3. 1Northwestern University
Feinberg School of Medicine, Chicago; 2Saint Louis University School of
Medicine, Saint Louis; 3Beth Israel Deaconess Medical Center, Boston;
4
Icahn School of Medicine at Mount Sinai, New York; 5Liver Care
Network, Swedish Medical Center, Seattle; 6Trio Health Analytics,
LaJolla; 7Queens Medical Center, University of Hawaii, Honolulu;
8
Department of Medicine, Center for Liver Diseases, Inova Fairfax, Falls
Church, United States
E-mail: scott.milligan@triohealth.com
Background and Aims: FDA approval of numerous new HCV
therapies since 2013 has provided clinically effective and welltolerated options for both the majority of HCV-infected patients as
well as unique patient populations with challenging disease states
due to coexisting conditions or disease severity. The purpose of this
study is to understand the utilization of and outcomes with available
anti-HCV agents in the real-world treatment of chronic HCV patients.
Methods: Data were collected from providers and specialty pharmacies through Trio Health’s Innervation Platform, a cloud-based
disease management program. HCV-infected patients (n = 7550) who
initiated anti-HCV therapy from October 2015 to October 2016 were
included in the analyses.
Results: Clinical characteristics are provided in the table. 99% (7,464/
7,550) patients initiated therapy with one of six regimens with 70%
(5315/7550) starting ledipasvir/sofosbuvir (LDV/SOF) ± ribavirin
(RBV). Daclatasvir (DCV) + SOF ± RBV was initiated in 8% (582/7,550)
patients with majority use (84%,488/582) in genotype (GT) 3. SOF +
RBV was initiated in 7% (558/7550) patients with 85% (472/558) use
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Table (abstract: SAT-279).
Characteristics
8 Weeks – no. (%)
12 Weeks – no. (%)
24 Weeks – no. (%)
Plus RBV – no. (%)
Baseline VL >6M IU/ml – no. (%)
Genotype 1a – no. (%)
Genotype 1b – no. (%)
Genotype 1x – no. (%)
Genotype 2 – no. (%)
Genotype 3 – no. (%)
Genotype 4–6 – no. (%)
Fibrosis 3/4 – no. (%)
Treatment Naive – no. (%)
CKD 4/5 – no. (%)
HIV – no. (%)
SVR Intent to Treat – no. (%)

LDV/SOF ±
RBV (n = 5315)

DCV+SOF ±
RBV (n = 582)

SOF+RBV
(n = 558)

SOF/VEL ±
RBV (n = 504)

EBR/GZR ±
RBV (n = 333)

PrOD ± RBV
(n = 172)

Total*
(n = 7550)

484 (9%)
4491 (84%)
311 (6%)
186 (3%)
932/4977 (19%)
3673 (69%)
1157 (22%)
264 (5%)
9 (0%)
4 (0%)
208 (4%)
2340/4587 (51%)
3971/4879 (81%)
78/4917 (2%)
369/5309 (7%)
1172/1264 (93%)

0 (0%)
448 (77%)
115 (20%)
92 (16%)
111/537 (21%)
8 (1%)
3 (1%)
2 (0%)
81 (14%)
488 (84%)
0 (0%)
263/506 (52%)
358/437 (82%)
14/529 (3%)
43/581 (7%)
109/123 (89%)

0 (0%)
420 (75%)
78 (14%)
558 (100%)
127/503 (25%)
2 (0%)
1 (0%)
1 (0%)
472 (85%)
79 (14%)
3 (1%)
213/464 (46%)
368/417 (88%)
11/510 (2%)
26/558 (5%)
105/115 (91%)

1 (0%)
490 (97%)
5 (1%)
49 (10%)
68/376 (18%)
71 (14%)
20 (4%)
4 (1%)
230 (46%)
158 (31%)
21 (4%)
189/345 (55%)
273/347 (79%)
7/374 (2%)
45/502 (9%)
pending

0 (0%)
312 (94%)
0 (0%)
23 (7%)
44/307 (14%)
204 (61%)
107 (32%)
2 (1%)
1 (0%)
1 (0%)
18 (5%)
141/278 (51%)
232/284 (82%)
94/300 (31%)
11/333 (3%)
15/16 (94%)

0 (0%)
153 (89%)
16 (9%)
109 (63%)
21/161 (13%)
96 (56%)
71 (41%)
5 (3%)
0 (0%)
0 (0%)
0 (0%)
84/151 (56%)
118/146 (81%)
16/159 (10%)
12/172 (7%)
32/41 (78%)

485 (6%)
6383 (85%)
540 (7%)
1031 (14%)
1320/6939 (19%)
4073 (54%)
1361 (18%)
278 (4%)
832 (11%)
748 (10%)
258 (3%)
3265/6403 (51%)
5350/6555 (82%)
220/6868 (3%)
510/7541 (7%)
1452/1581 (92%)

*includes 86 patients that received low-utilized regimens

in GT2. 7% (504/7,550) initiated sofosbuvir/velpatasvir (SOF/VEL) ±
RBV, which was available for 4 full months (July to October 2016) in
the data window. 77% (388/504) SOF/VEL ± RBV patients initiated for
GT2 or 3. Elbasvir/grazoprevir (EBR/GZR) was available 9 full months
(February to October 2016) in the data window and was received by
4% (333/7,550) patients, with 94% (313/333) in GT1. Ombitasvirparitaprevir-ritonavir, and dasabuvir (PrOD) ± RBV was initiated in 2%
(172/7,550) patients with 100% (172/172) use in GT1. Across all
regimens, follow up was available for 1,581 patients with 92% (1452)
patients achieving intent to treat (ITT) SVR. The ITT SVR for the most
common regimen LDV/SOF ± RBV was 93% (1,172/1,264). The regimen
group with the lowest ITT SVR was PrOD ± RBV at 78% (32/41).
Conclusions: SVR across real-life regimens is in excess of 90% but is
not >95% on an ITT basis. Full SVR data and analyses of treatment
failure will be presented at the meeting.
SAT-280
SOF/VEL/VOX results in high SVR12 rates when administered for 12
weeks in DAA-experienced patients or for 8 Weeks in DAA-naïve
patients: an integrated analysis of the POLARIS-1, POLARIS-2,
POLARIS-3 and POLARIS-4 studies
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Background and Aims: The once-daily fixed-dose combination
tablet of sofosbuvir/velpatasvir/voxilaprevir (SOF/VEL/VOX) was
evaluated for the treatment of genotype 1–6 HCV infection in
four Phase 3 studies in direct acting antiviral (DAA)-experienced
(POLARIS-1 and POLARIS-4) and DAA-naïve (POLARIS-2 and
POLARIS-3) patients with and without compensated cirrhosis. DAAexperienced patients received treatment for 12 weeks and DAA-naïve
patients received treatment for 8 weeks. Overall SVR12 rates were
>95% across all the studies. This post-hoc analysis assesses efficacy
in patients with and without traditional negative predictors of
response.
Methods: This was a retrospective analysis of data from 1,056
patients treated with SOF/VEL/VOX in the Phase 3 studies. Presence of
cirrhosis was determined by histology, Fibrotest/APRI, or Fibroscan.
Viral load and other clinical and laboratory assessments were
determined prior to treatment with SOF/VEL/VOX. Prior treatment
records were source verified and race was self-reported by the patient
to the investigator.
Results: Overall, 38% of patients had cirrhosis, 70% had HCV RNA
≥800,000 IU/mL, 59% of the DAA-experienced patients had received
an NS5A inhibitor-containing regimen, 20% of the DAA-naïve patients
had prior treatment failure with pegylated interferon + ribavirin, 12%
were ≥65 years old and 10% were black. Table 1 provides SVR12 rates
for each patient subgroup.

Overall
Cirrhosis
HCV RNA
>=800 K
Prior PEG + RBV
Prior NS5A
Inhibitor
Age >65
Black

DAA-experienced
SOF/VEL/VOX 12
Weeks

DAA-naïve SOF/
VEL/VOX 8 Weeks

430/445 (97)
194/205 (95)
317/326 (97)

582/611 (95)
188/200 (94)
392/416 (94)

–
252/262 (96)

114/124 (92)
–

73/74 (99)
50/54 (93)

55/57 (96)
43/48 (90)

Conclusions: The POLARIS-1, POLARIS-2, POLARIS-3, and POLARIS-4
studies enrolled a diverse patient population that included a
significant number of patients with historically negative predictors
of response including cirrhosis and prior exposure to DAA-containing
regimens. High SVR12 rates for the ribavirin-free regimen of SOF/VEL/
VOX were achieved across subgroups.
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The macrophage activation marker, soluble CD163 is associated
with hepatic inflammation and fibrosis in chronic viral hepatitis C
and declines during effective direct-acting antiviral therapy
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Background and Aims: Liver macrophages play a pivotal role in
hepatic inflammation and fibrosis in chronic viral hepatitis C (HCV).
The macrophage marker, soluble(s)CD163 is released during liver
damage and the serum level reflects disease severity. However, the
ability of sCD163 to predict liver fibrosis and the impact of anti-viral
treatment on sCD163 levels remain unclear in HCV. We aimed to
investigate associations between serum sCD163 and histological
inflammatory activity and fibrosis and levels of sCD163 before, during
and after anti-viral treatment in chronic HCV patients.
Methods: Examined cohorts: Japanese cohort (n = 571):
Inflammatory activity and fibrosis were assessed in liver biopsies
using the Metavir score. Australian cohort (n = 28): Treated with
pegylated interferon, ribavirin and boceprevir/telaprevir. Danish
cohort (n = 38): Treated with Sofosbuvir and dacalatasvir/ledipasvir/simeprevir, and/or ribavirin. Liver stiffness was assessed before
and after treatment using transient elastography. Serum sCD163
levels were quantified by ELISA.
Results: The median sCD163 level was elevated in the Danish cohort
compared with the Japanese and Australian cohorts (7.4 mg/L (IQR
3.9) vs. 3.5 (3.1) and 4.6 (2.3)), p = 0.0001). sCD163 levels increased
with increasing histological inflammatory activity ( p < 0.00001) and
fibrosis ( p < 0.00001) and independently predicted fibrosis in
multiple regression analyses. The area under the Receiver Operating
Characteristics curve for the CD163-based fibrosis score to predict
significant fibrosis was 0.79 (95% CI:0.75–0.83), and the score
outperformed the APRI (0.73(0.70–0.78)) and FIB-4 scores (0.75
(0.71–0.79)) ( p < 0.00001, both). Thirteen (46%) of the Australian
patients achieved a sustained virological response (SVR), and only the
patients who achieved SVR had a significant decrease in sCD163
levels (4.6 (2.7) vs. 2.5 (1.0), p = 0.01). In the Danish cohort, 37 (97.4%)
patients achieved SVR with a nearly 50% decrease in sCD163 levels
(7.4 (3.9) vs. 4.0 (3.0), p < 0.00001). Further, there was a significant
decline in liver stiffness from baseline to the end of treatment
(27.4 kPa (21.9) vs. 21.5 (29.3), p = 0.02) as well as 12 weeks later
(17.8 (18.8), p = 0.001).
Conclusions: The macrophage activation marker, sCD163 is elevated
in serum in three diverse cohorts of chronic HCV patients; sCD163 is
associated with histological inflammatory activity and fibrosis, and
declines in patients achieving SVR by two different generations of
direct acting anti-virals.
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Real-world effectiveness of sofosbuvir and ledipasvir/sofosbuvir
based regimens in hepatitis C virus genotype 3 infection within
national hepatitis C elimination program in the country of
Georgia
T. Tsertsvadze1,2, N. Chkhartishvili1, L. Sharvadze2,3, A. Abutidze1,
S. Arora4, K. Thornton4, V. Kerashvili1, M. Zhamutashvili3,
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Background and Aims: Genotype 3 has a high prevalence in Georgia
and accounts for 34% of all HCV patients and has traditionally been
difficult to treat. In April 2015, the country of Georgia, with the
support of the US CDC and Gilead Sciences, launched a national
hepatitis C elimination program. Within this program Ledipasvir/
Sofosbuvir (LDV/SOF) plus weight based ribavirin (RBV) became the
approved regimen for HCV Genotype 3 in March 2016. The Aim of this
study was to evaluate the efficacy of IFN containing and IFN free
regimens for Genotype 3 patients treated within the elimination
program.
Methods: Data from 2 leading Georgian clinics, which provide
treatment to 52% of all patients enrolled in the national hepatitis C
elimination program, were analyzed. Study included adult treatment
naïve and experienced patients with advanced liver fibrosis or
cirrhosis. We analyzed results for 1,024 patients (509 with cirrhosis),
who were assessed for sustained virologic response (SVR) by 15
November 2016. Patients with decompensated cirrhosis were
excluded from this analysis. Treatment was prescribed in accordance
with national protocols and included the following combinations:
Pegylated interferon (IFN)/Sofosbuvir (SOF)/Ribavirin (RBV) for
12 weeks (n = 584), SOF/RBV for 24 weeks (n = 313) and LDV/SOF/
RBV for 12 weeks (n = 127).
Results: Overall SVR rate was 92.4% (946/1,024), with 88.4% (450/
509) of cirrhotic patients achieving SVR vs. 96.3% (496/515) in
patients without cirrhosis ( p < 0.0001). In IFN/SOF/RBV arm total
SVR rate was 96.7% (565/584), this regimen was more effective in
non-cirrhotic patients compared to cirrhotic patients (98.3% vs.
95.1%, p = 0.03). SOF/RBV achieved SVR in 83.1% (260/313) of patients,
with significantly higher rates observed in patients without cirrhosis
(91.1% vs. 79.2%, p = 0.009). Among patients on LDV/SOF/RBV, 95.3%
(121/127) of patients were cured, including 95.6% non-cirrhotic and
92.3% cirrhotic patients ( p = 0.48). IFN and LDV/SOF based regimens
were more effective than SOF/RBV in both cirrhotic and non-cirrhotic
patients ( p < 0.001 in all comparisons) (Figure).

Conclusions: We observed high cure rates in HCV genotype 3
patients. IFN and LDV/SOF based regimens were superior to SOF/RBV
alone especially in patients with cirrhosis. IFN, SOF and RBV is an
effective treatment for genotype 3 but can be replaced by an IFN-free
regimen with LDV/SOF and RBV with no loss of effectiveness even in
difficult to treat patients with compensated cirrhosis.

Journal of Hepatology 2017 vol. 66 | S543–S750

POSTER PRESENTATIONS
SAT-284
Treatment outcomes of patients with chronic hepatitis C receiving
sofosbuvir-based combination therapy within national hepatitis
C elimination program in the country of Georgia
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Background and Aims: Georgia has one of the highest HCV
prevalence rates in the world. In partnership with the US CDC, and
commitment from Gilead Sciences to donate direct acting antivirals
(DAAs), initially sofosbuvir (SOF), the country embarked on the
world’s first hepatitis C elimination program in April, 2015. A key
strategy of this program is to eliminate HCV in the country through
identifying and treating all HCV infected persons. We report on the
results of the first 18 months of the program.
Methods: A national treatment database was established, which
collected data for each patient enrolled in the program. Treatmentnaive and experienced patients with cirrhosis and advanced liver
fibrosis were prioritized for enrollment in the treatment program
beginning 28 April 2015. Initial treatment consisted of SOF plus
ribavirin (RBV) with or without pegylated interferon (INF). Sustained
virologic response (SVR) was defined as undetectable HCV RNA at
least 12 weeks after the end of treatment. Results for patients who
completed treatment and tested for SVR through 30 September 2016
were analyzed.
Results: Of the 7,072 patients who initiated treatment with SOFbased regimens during the study period, 3,966 (56%) patients were
tested for SVR. HCV RNA was undetectable in 3,147 (79%) cases. The
lowest response rate was observed among genotype 1 patients (1,070/
1,566; 68%), intermediate response rate was achieved in genotype 2
patients (695/865; 80%), while the highest response rate was among
genotype 3 patients (1,379/1,531; 90%). There were only 4 patients
with genotype 4 of which 3 were cured. Among cirrhotic patients, 75%
(2,154/2,857) achieved SVR vs. 90% (993/1,109) of patients without
cirrhosis. Overall, SOF/RBV regimens achieved lower response rates
(68%) than SOF/RBV/INF regimens (90%). Among patients who began
treatment, 5% (364/7,072) did not complete the treatment course;
death (241/364; 66%) was the most common cause for not completing
therapy, and most patients who died, 228/241 (95%) had cirrhosis.
Conclusions: The program achieved high overall response rates
although most patients had cirrhosis/advanced liver disease. Lower
efficacy of treatment in genotype 2 patients may have been associated
with a reported high prevalence of HCV recombinant form 2 k/1 b,
which requires additional treatment regimens to achieve higher cure
rate in these patients. With the introduction of additional DAAs,
improved response rates are expected, paving the way for Georgia to
achieve the goal of HCV elimination.
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Feasibility of anti-HCV direct acting anti-viral agents in French
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Background and Aims: To asses feasibility of anti-HCV direct acting
anti-virals in French prison.
Methods: Retrospective consecutive cohort of 185 patients in prison
affected by HCV hepatitis from July 2014 to May 2016 in Paris region.
After an initial screening in penitentiary centers, patients had an
assessment in a specialized center. Cases eligibles for treatment were
discussed in multidisciplinary team prior to initiation of treatment in
custody.
Results: The majority were men (92.3%), mean age was 42.7 years
[24–59]. One hundred and thirty-seven patients (74%) had a history
of incarceration and 87.6% drug abuse. The fibrosis score was F0F2, F3 and F4 for 59.4%, 17.6% and 23% of patients, respectively.
Twenty four (13.0%) patients had HIV co-infections (13.0%), 2 had
cryoglobulinemia and 1 had an indolent lymphoma. Three patients
(1.6%) were excluded because HCV viral load was negative.
HCV genotype was 1, 2, 3 and 4 in 51.6%, 9.1%, 24.4% and 8.9% of
patients, respectively. Eighty-six patients (46.5%) had treatment
criteria. Of these, 29 (33.7%) patients weren’t treated for social
reasons (sentence length too short to achieve assessment or
treatment) and 2 patients refused treatment. Anti HCV treatment
was: sofosbuvir/NS5A ± ribavirin, sofosbuvir/simeprevir and sofosbuvir/ribavirin ± pegylated interferon in 11 (20%)/33 (60%), 4 (7.3%)
and 2 (3.6%)/5 (9%) patients respectively. Fifty-five patients (64%)
were treated, 29 (53%) patients achieved SVR, 13 treatments are in
progress (24%), 11 patients were released/transferred after starting
(20%). We note 2 failures (no response: 1, suicide before SVR12: 1).
Conclusions: Use of new anti HCV direct-acting antiviral agents in
prison is possible, effective and safe. One third of the patients could
not be treated due to the impossibility of follow-up of social care to
the release.
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Background and Aims: The indication and optimal time point for
anti-HCV treatment before and after orthotopic liver transplantation
(OLT) continues to be a matter of debate in the era of directly acting
antivirals (DAA) due to side effects and cost considerations still
requiring individualized treatment decisions, for which this study
aims to contribute to a better basis of knowledge.
Methods: In 448 patients who underwent liver transplantation at the
University Hospital Zurich between 1995 and 2013 we retrospectively studied fibrosis progression as well as patient and graft survival
in HCV infected patients with and without antiviral treatment before
and after liver transplantation compared to patients transplanted for
other disease entities.
Results: In eighteen patients interferon-based antiviral therapy – in
two cases including first generation DAAs – was carried out on the
transplant waiting list. Cure was achieved in 14 (78%) patients,
notably in 13/14 (93%) who achieved at least 27 days of pre-OLT
aviremia. After transplantation, 124/159 patients with a history of
HCV infection experienced HCV recurrence, which was treated in 67
cases up to three times, eventually achieving SVR in 26/67 (39%)
patients. Data on fibrosis progression was available in 94, 79, 54 and
36 patients at years one, 2–3, 4–5 and 6–9 after OLT. Here, the
proportion of liver fibrosis ≥ Metavir F2 rose from 27% (25/94) in the
first year to 75% (27/36) in years 6–9. Likewise, cirrhosis developed in
2.1% (2/94) by year 1 and in 41.7% (15/36) of patients by years 6–9.
Graft survival was reduced compared to HCV negative patients at
1 year (85% versus 92%) and 5 years (76% versus 87%) after OLT mainly
due to HCV induced graft failure (17/159, 11%). Upon antiviral
treatment liver fibrosis remained unchanged (mean Metavir fibrosis
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score 1.8 versus 1.9) between the pre- and post-treatment evaluation
time points in 16 sustained responders, but rose from a mean Metavir
score of 1.9–3.3 ( p < 0.001) in 25 non-responders.
Conclusions: At least 27 days of aviremia appear sufficient to achieve
SVR in the immediate pre-OLT setting for most patients. Using a watch
and wait strategy only 25% of patients remained below the Metavir F2
threshold triggering antiviral treatment 6–9 years after OLT, but a
significant number of patients was put at risk of HCV induced
complications, suggesting antiviral treatment should be strongly
considered for patients after OLT irrespective of the early development of liver fibrosis in the DAA era.
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Virological and clinical significance of detectable HCV-RNA below
limit of quantification at End-of-Treatment in patients treated
with direct antiviral agents
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Background and Aims: Detectable HCV-RNA below limit of
quantification at end-of-treatment (EOT) is frequently observed
with Abbot Real Time HCV-RNA Test (ART) and may induce concern
for subsequent viral failure.
We aimed to evaluate its clinical and virological significance in a real
world large clinical setting using DAAs.
Methods: We enrolled 337 consecutive patients treated with DAAs
(SOF/SMV 25%, SOF/LDV 22%, SOF/DCV 22%, SOF/RBV ± pIFN 22%, 2D/
3D 9%) following EASL treatment guidelines in an observational,
retrospective, mono-centre study.
Blood samples were analysed with ART with a lower limit of
quantification (LLQ) of 12 UI/mL, before treatment, every 4 weeks
(W) during treatment, at EOT, 4W (PTW4) and 12W (PTW12) after
discontinuation.
All the samples with a result of “detected, not quantifiable” (DNQ) at
EOT, were re-analysed by an ultrasensitive HCV-RNA test (US) with a
LLQ of 4 UI/mL (Garbuglia, PLoS One, 2016).
EOT samples of patients with viral relapse and samples with
“sporadic” DNQ ( preceded and followed by an undetectable HCVRNA) result were also analysed by US test.

Table 1: Correspondence between results obtained with ART and
US test
ART

n

US protocol
undetectable

DNQ samples (all)
EOT DNQ (in SVR)
PT W4 DNQ (in SVR)
EOT DNQ (in relapsers)
Sporadic DNQ (in SVR)
Undetectable at EOT in
relapsers

55
28
11
2
14
14

31
16
4
1
10
13

S744

US protocol US protocol
CorresDNQ
quantifiable pondence
12
4
6
0
2
0

12
8
1
1
2
1

43.6%
42.9%
63.6%
50%
28.6%
92.3%

Results: Patient were on Metavir F4 (68.6%) or F3 fibrosis (22.8%) or
liver transplanted (16.6%). HCV genotypes were 1a(29.7%), 1b(33%), 2
(9.2%), 3(16.3%) or 4(11.6%).
Overall, 16 patients experienced post treatment HCV relapse (4.7%).
The frequency of DNQ samples progressively decreased during and
after treatment (p < 0.0001, Fig.1) and was not associated to any specific
DAA regimen, HIV infection, liver transplant or Child-Pugh class.
A significant association was observed between DNQ and F3 stage
only at PTW4 ( p < 0.001).
Results obtained by US test are shown in Table 1. Only a single patient
out of 18 with detectable HCV-RNA with both tests at EOT or PTW4
experienced relapse. Out of 16 relapsers only 2 showed DNQ at
EOT (12.5%).
Conclusions: Presence of DNQ results at EOT does not predict HCV
relapse, independently to the sensitivity of the test used.
In less than half of DNQ samples, HCV-RNA detection is confirmed by
the US test with LLQ of 4 UI/mL.
Frequency of DNQ samples decreases during and after treatment,
suggesting to reflect treatment efficacy and not aspecific RNA carry
over in PCR
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The challenge of HCV-retreatment after DAA-failure: real-life
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Background and Aims: Retreatment of HCV patients ( pts) who failed
an interferon (IFN)-free regimen is a challenging clinical situation.
Drug-class switch is generally recommended by international guidelines, that also suggest to perform baseline (BL) genotypic resistance
testing (GRT), if reliable testing is available. However, poor real-life
data are available on retreatment outcome.
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Methods: This real-life multicenter observational study enrolled pts
retreated after failure of IFN-free regimens containing a proteaseinhibitor (PI, N = 23), and/or a NS5A inhibitor (N = 12), or only
sofosbuvir (N = 55). GRT was performed by population sequencing.
Results: 84 pts infected with HCV GT1a/1b (N = 39), 2c (N = 4), 3a (N
= 31), and 4d (N = 10), 81.1% with compensated cirrhosis, were
included. 74/84 (88.1%) pts performed a BL-GRT before retreatment.
Class-specific resistance associated substitutions (RASs) were
detected in 17/22 (77.3%) PI-failing pts, and in 8/11 (72.7%) NS5Afailing pts.
75 pts were retreated with a NS5A-inhibitor (daclatasvir [DAC], N =
42; ledipasvir [LDV], N = 29; ombitasvir [OMB], N = 4), including 5
NS5A-experienced pts; 8 patients were retreated with simeprevir
[SIM] + sofosbuvir [SOF], all after NS5A-failure. One GT-4d pt was
retreated with SOF + ribavirin [RBV] after SIM + DAC failure. Ad
interim results on 40 pts showed a sustained viral response (SVR)
in 27 (67.5%), including 3/4 (75%) treated with SIM + SOF, 11/18 (61.1%)
with DAC + SOF ± RBV, 12/15 (80%) with LDV/SOF ± RBV and 1/2 (50%)
with paritaprevir/OMB + dasabuvir + RBV. SVR was low in GT3 (55.6%,
N = 8) and GT2 (0/2), vs. 66.7% in GT4 (N = 6), 70% in GT1b (N = 10),
84.6% in GT1a (N = 13). BL NS5A-RASs reduced SVR rates of NS5Aretreatment: SVR was achieved in 18/21 (85.7%) pts with no BL NS5ARASs, vs. 3/4 (75%) pts with 1 BL NS5A-RASs, and only 1/6 (16.7%) pts
with >1 BL NS5A-RASs. Only 1/5 pts with Y93H/C RASs reached SVR.
All NS5A-relapsers have received 24-wks of treatment plus RBV,
while the 2 non-responder/breakthrough received 12-wks treatments with no RBV.
Among the 13 pts who failed retreatment, 11 were cirrhotic, all 11 pts
tested showed RASs, in 80.0% of cases on both NS3 and NS5A.
Conclusions: Preliminary results indicate that cirrhosis and presence
of BL NS5A-RASs, especially Y93H, reduce SVR rates of retreatment
strategies after DAA-failure in real-life. GRT-guided regimens may
help to select the natural candidates for future generations of DAAs,
particularly for non-GT1 infected pts.

diagnosis and under remission, subsequently treated or not with a
DAA combination were included. Clinical, biological, and virological
data were collected at first HCC diagnosis, at remission and during the
surveillance period. To face the lack of randomization, a propensity
score was integrated in the multivariable analysis.
Results: All patients were cirrhotics. Median age was 62 years, 76% of
patients were male, 47% had concomitant alcoholic liver disease, 26%
had diabetes. A total of 23 patients (34%) were treated with DAAs and
91% achieved sustained virological response. Median time between
HCC remission and DAA initiation was 7.2 months [IQR: 3.6–13.5].
We observed 9 recurrences (39%) of HCC among treated patients and
33 recurrences (73%) of HCC among untreated patients. Median
time between DAA start and HCC recurrence was 12.3 months [IQR:
8.3–14.6]. Among untreated patients, median time between HCC
remission and recurrence was 10.1 months (IQR: 5.6–27.2).
Recurrence rate was 1.6/100 person-month ( pm) among treated
patients vs 4.3/100 pm among untreated patients ( p = 0.008). In
multivariable survival analysis, the hazard ratio for DAA treatment
was 0.21 (95%CI: 0.09–0.49;p < 0.001) after adjustment on potential
confounders (age, previous alcohol abuse, gender, MELD score and
propensity score).
Conclusions: The increased HCC recurrence rate reported in the
literature is not confirmed by this study. DAA combination treatment
could instead induce a beneficial effect among HCV patients.

SAT-289
Interferon-free direct-acting antiviral therapy decreases the rate
of hepatocellular carcinoma recurrence in patients with chronic
hepatitis C and advanced fibrosis
V. Virlogeux1,2,3, P. Pradat3, K. Hartig-Lavie1,2, F. Bailly1,2,
M. Maynard1,2,3, G. Ouziel1, D. Poinsot1, F. Lebosse1, M. Ecochard1,
S. Radenne1, S. Benmakhlouf1, J. Koffi1, P. Lack1, C. Scholtes4,
A.-C. Uhres5, C. Ducerf6, J.-Y. Mabrut6, A. Rode1, M. Levrero2,
C. Combet2, P. Merle1,2, F. Zoulim1,2,3. 1Hepatology, Groupement
Hospitalier Nord, Hospices Civils de Lyon; 2Univ Lyon, Université Claude
Bernard Lyon 1, Inserm 1052, CNRS 5286, Centre Léon Bérard, Centre de
recherche en cancérologie de Lyon; 3Centre for Clinical Research,
Department of Hepatology; 4Virology; 5Pharmacology; 6General Surgery
and Liver Transplantation, Groupement Hospitalier Nord, Hospices Civils
de Lyon, Lyon, France
E-mail: victor.virlogeux@gmail.com

Background and Aims: New direct-acting antivirals (DAAs) regimens have led to an achievement of high rate of HCV eradication even
in individuals with cirrhosis.Although the use of ribavirin (RBV) in
the era of DAAs will probably decrease,it is still recommended for
difficult-to-treat patients.Role of RBV therapeutic drug monitoring
(TDM) in the age of 2nd generation DAAs has not been elucidated yet.
So far,data on RBV TDM among patients with advanced liver disease
treated with RBV and new DAAs are lacking.Aim of our retrospective
study was to determine whether RBV plasma levels differ according
to cirrhosis stage in a cohort of subjects with advanced liver disease
treated with interferon(IFN) free DAA-regimens and RBV.
Methods: We included patients with HCV and cirrhosis,Child-Pugh
(CP) A or B,Glomerular Filtration Rate ≥60 mL/min, who started
therapy with DAAs and RBV (weight-based dosage) between October
2014 and February 2016 at Outpatient Clinic of Infectious Diseases at
University Hospital of Bologna (Italy).We studied only subjects with
at least two available RBV measurements assessed by highperformance Liquid Chromatography in plasma collected before
next dose of drug (Ctrough).We focused our analysis on the first 8
weeks.
Results: We studied 68 patients:54 with compensated and 14 with
decompensated liver disease (CP score <7 and ≥7, respectively).No
differences in demographics were found between the two groups.
Subjects with HIV co-infection (57.4%) were more likely to be
decompensated (53.7% vs 71.4%). Most of the subjects (63.2%) were
IFN-experienced.As shown in figure 1, patients with decompensated
cirrhosis had significantly higher RBV levels at considered weeks(1, 2,
4 and 8),with all p < 0.025. RBV levels were positively correlated with
loss of Hb at week 4 and 8 (with r > +0.27 and p < 0.04).In 71.4% of
Child Pugh B patients (vs 50% in CP A), a reduction of RBV dosage was
necessary during the treatment.At multivariate analysis (adjusted
for confounders),only per Kg RBV dosage and CP score remained

Background and Aims: The development of direct-acting antiviral
(DAA) agents against hepatitis C virus (HCV) has drastically changed
the management of HCV infection. However, the positive impact of
DAA therapy in patients with hepatocellular carcinoma (HCC)
remission has recently been challenged in different studies. The
impact of DAA exposure on HCC recurrence after a first remission in
patients with advanced fibrosis remains to be clarified.
Methods: A total of 227 HCV infected patients developing a first HCC
and receiving or not a DAA combination therapy after HCC remission
between January 2009 and June 2016 were considered. Inclusion
criteria were: (1) first HCC diagnosis, (2) complete remission after
HCC treatment, before inclusion. Exclusion criteria were: (1) prior
history of HCC before January 2009, (2) liver transplantation before
HCC diagnosis, (3) presence of “non-characterized nodules” after HCC
treatment, (4) history of DAA treatment before the first HCC
diagnosis. Sixty-eight consecutive HCV patients with a first HCC

SAT-290
Liver decompensation predicts ribavirin overexposure in HCV
cirrhotic patients treated with direct-acting antiviral agents
V. Guardigni1, L. Badia1, M. Rinaldi1, S. Ianniruberto1, P. Viale1,
G. Verucchi1 and Research Centre for the Study of Hepatitis,
Department of Medical and Surgical Sciences (DIMEC), University of
Bologna, Italy. 1Department of Medical and Surgical Sciences Infectious Diseases Unit, University of Bologna, Bologna, Italy
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significantly associated (95%CI 35.6, 286, p = 0.013; 95%CI 35, 348, p =
0.017, respectively) to RBV levels in the first 8 weeks.

The regimen was generally well tolerated, with low rates of serious
AEs and AEs leading to treatment discontinuation (Table 1). Of
patients with ALT above normal at BL, 100% vs 95% of non-cirrhotic
and 98% vs 89% of cirrhotic patients using or not using HPMs,
respectively, had normal ALT values at end of treatment (EOT). Mean
ALT levels during treatment declined rapidly and similarly with and
without HPM use; mean changes from BL to EOT were –38.8 and –
37.0 U/L, respectively, in non-cirrhotic and –54.2 and –66.6 U/L,
respectively, in cirrhotic patients. Results from patients in the
deferred active study drug treatment arm who initially received
placebo in ONYX-I will be included in the presentation.
Table 1: Overview of adverse events by HPM use

Conclusions: Liver failure might affect RBV clearance leading to an
overexposure and increased related toxicities in decompensated
cirrhosis.Our findings underscore the importance of RBV TDM and
early dose adjustments in these patients and suggest that an initial
lower dose, rather than weight-based, of RBV might be preferred in
those with advanced liver disease(CP ≥ 7)treated with new DAAs.
SAT-291
Impact of hepatoprotective medications on the safety and efficacy
of ombitasvir/paritaprevir/ritonavir and dasabuvir ± ribavirin in
hepatitis C virus genotype 1b-infected Asian patients with and
without cirrhosis in the ONYX-I and -II studies
W.-L. Chuang1, Y. Luo2, J. Heo3, G.-Q. Wang4, M.-L. Yu5, Y.J. Kim6,
Q. Xie7, C.-Y. Peng8, M. Zhang9, Y. Huang10, W. Lu2, L.M. Fredrick2,
N. Mobashery2, L. Wei11. 1Kaohsiung Medical University, Kaohsiung
City, Taiwan; 2AbbVie Inc., North Chicago, United States; 3Department of
Internal Medicine, Pusan National University and Medical Research
Institute, Pusan National University Hospital, Busan, Korea, South;
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Peking University First Hospital, Beijing, China; 5Department of Internal
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Korea, South; 7Ruijin Hospital, Shanghai Jiaotong University, Shanghai,
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Background and Aims: Hepatoprotective medications (HPMs) are
commonly used in patients with chronic liver disease, especially
across Asia. To date, there have been limited data that evaluate
whether HPMs are compatible with currently approved direct-acting
antiviral (DAA) regimens. The phase 3 ONYX-I (non-cirrhotic,
double-blind, placebo-controlled) and ONYX-II (cirrhotic, openlabel, single-arm) studies evaluated the safety and efficacy of the
3-DAA regimen of ombitasvir and paritaprevir (identified by
AbbVie and Enanta)/ritonavir (OBV/PTV/r) plus dasabuvir (DSV) ±
ribavirin (RBV) in an exclusively hepatitis C virus (HCV) genotype 1binfected Asian population. This post hoc analysis evaluated the impact
of HPM use in patients treated with OBV/PTV/r + DSV ± RBV in these
studies.
Methods: ONYX-I (N = 325, active treatment arm) and ONYX-II (N =
104) enrolled patients in China, South Korea and Taiwan. Sustained
virologic response at post-treatment week 12 (SVR12), treatmentemergent adverse events (AEs), and alanine aminotransferase (ALT)
normalization, as well as mean changes in ALT over time were
assessed in patients using vs not using HPMs at baseline (BL). A
patient’s use of HPMs was to remain consistent throughout the study.
Results: Overall, 11% (36/325) of non-cirrhotic and 57% (59/104) of
cirrhotic patients were receiving HPMs; ursodeoxycholic acid was the
most commonly used in both non-cirrhotic (5.2%; 17/325) and
cirrhotic (14.4%; 15/104) patients. SVR12 rates were high (99.7–100%)
in both non-cirrhotic and cirrhotic patients irrespective of HPM use.
S746

ONYX-I:
non-cirrhotics
Safety event, n (%)
AEs
Any AE with reasonable
possibility of being related
to DAA
Serious AE
AE leading to concomitant
medication use
AE leading to discontinuation
of study drug
AE leading to RBV dose
modification
Any fatal AE

ONYX-II:
cirrhotics

+ HPM
(n = 36)

– HPM
(n = 289)

+ HPM
(n = 59)

– HPM
(n = 45)

21 (58)
9 (25)

170 (59)
80 (28)

44 (75)
28 (47)

41 (91)
24 (53)

0
14 (39)

7 (2)
89 (31)

3 (5)
15 (25)

1 (2)
20 (44)

0

0

1 (2)

0

–

–

8 (14)

3 (7)

0

0

0

0

Conclusions: OBV/PTV/r + DSV ± RBV achieved high SVR12 and was
generally well tolerated in non-cirrhotic and cirrhotic patients
regardless of HPM use. HPM use showed no impact on the safety
profile of OBV/PTV/r + DSV therapy in Asian HCV-infected subjects.
SAT-292
Liver function as measured by albumin-bilirubin score within
decompensated patients receiving direct acting antiviral therapy
within the Expanded Access Programme
A.J. Walker1,2, on behalf of STOP-HCV consortium, P.J. Johnson3,
W.L. Irving2. 1School of Life Sciences; 2NIHR Nottingham Digestive
Diseases Biomedical Research Unit, University of Nottingham,
Nottingham; 3North West Cancer Research Centre, University of
Liverpool, Liverpool, United Kingdom
E-mail: Alex.walker.aw@gmail.com
Background and Aims: The albumin-bilirubin (ALBI) score is a
validated measure of liver function known to predict liver related
outcomes including liver related death and HCC. The response in ALBI
after direct acting antiviral treatment of hepatitis C virus infection in
decompensated patients is not well documented. We therefore aimed
to determine the course of liver disease (ALBI score) during and after
antiviral treatment, as well as the potential prognostic value of the
ALBI score to predict death.
Methods: We included 626 patients with decompensated liver
disease treated in the NHS England Expanded Access Programme
(EAP). ALBI score was recorded at baseline and various intervals
during and after treatment, with a mean of 6.6 measurements per
patient. Death and clinically significant deterioration events were
also recorded, as well as other pertinent patient details, such as age,
sex and hepatitis genotype. We determined the mean change in ALBI
score between start of treatment and the last measurement (mean
time between first and last measurement 38 weeks). Modelling was
performed using multivariable logistic and Cox regression with
forward stepwise selection of variables.
Results: The treated population had an improved liver function (ALBI
score) on average, with a mean improvement of −0.27. Patients
achieving an SVR 12 weeks following treatment had a significantly
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higher improvement ( p = 0.003) in mean ALBI score (−0.31) than
those who did not (−0.14).
For liver function measured at baseline, survival and time to clinically
significant deterioration was significantly higher with better ALBI
grades (Fig. 1). Patients with ALBI grade 1 had a 2 year survival of
90.2% compared to 87.7% and 78.9% for ALBI grades 2 and 3
respectively. For each unit increase in ALBI at baseline there was a
near twofold risk of death hazard ratio (HR) = 1.9 (95% CI 1.3–2.8).
With ALBI measured as a time varying covariable, this hazard ratio
increased to four fold (HR = 4.1 (CI 2.8–6.1).
Predicting death using logistic regression led to a model containing
ALBI, genotype and gender, with a discrimination (area under ROC
curve) of 0.73. For death within the first six months the variables were
ALBI and genotype with an AUROC of 0.67.

Results: A total of 54 patients were treated with sofosbuvir and
ledipasvir. Thirty-eight patients (70%) were treatment-experienced,
including 17 patients who had undergone prior direct-acting antiviral
therapy. Eleven patients had resistance-associated substitutions at
L31 or Y93 in the NS5A region of the HCV genome. Treatment was
discontinued in one patient who developed pneumonia and died
thereafter. No dose modification of the direct-acting antivirals was
required in the remaining 53 patients. All of the 53 patients who
completed the treatment regimen achieved a sustained virological
response 12 weeks after the cessation of treatment (SVR12). The
SVR12 rate of this therapy was 98% under the intention-to treat
analysis and 100% when excluding a patient who died after achieving
rapid virological response. Treatment was well tolerated in most
patients, but adverse events occurred in 10 patients (19%), including
serious adverse events in 7 patients (13%). Serious adverse events
were duodenal ulcer hemorrhage (n = 3), infection (n = 2), pleural
effucion (n = 1) and alveolar hemorrhage (n = 1). No episode of graft
rejection was observed during this study protocol.
Conclusions: Treatment with sofosbuvir and ledipasvir without
ribavirin for 12 weeks was highly effective for Japanese patients with
HCV genotype 1b after LDLT.
SAT-294
Early versus delayed hepatitis C treatment provides increased
health benefits at lower costs: a UK cost-effectiveness analysis of
genotypes 1 and 4 treatment-naïve patients
Y.S. Gonzalez1, A. Ingram2, C. Lindsay2, H. Parise3, S. Virabhak3.
1
Abbvie, North Chicago, United States; 2Abbvie, Maidenhead,
United Kingdom; 3Medicus Economics, Boston, United States
E-mail: yuri.sanchezgonzalez@abbvie.com

Conclusions: Treatment of decompensated patients with direct
acting antivirals improved liver function (ALBI score) more in patients
achieving an SVR than those who did not. ALBI score is a moderately
good predictor of survival at baseline and this may be improved by a
monitoring of ALBI over time.
SAT-293
Treatment with sofosbuvir and ledipasvir without ribavirin
for 12 weeks is highly effective for recurrent hepatitis C after
living donor liver transplantation: a Japanese multicenter
experience
Y. Ueda1, T. Ikegami2, N. Akamatsu3, A. Soyama4, M. Shinoda5,
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Background and Aims: Optimal therapy for recurrent hepatitis C
virus (HCV) infection after liver transplantation has not been
established. This study aimed to clarify the efficacy and safety of
interferon-free therapy with sofosbuvir and ledipasvir without
ribavirin for 12 weeks in Japanese patients with HCV genotype 1b
post living donor liver transplantation (LDLT).
Methods: A cohort study was conducted at six liver transplant
centers in Japan. LDLT recipients with recurrent HCV genotype 1b
infection diagnosed between October 2015 and March 2016 were
treated with sofosbuvir (400 mg once daily) and ledipasvir (90 mg
once daily) without ribavirin for 12 weeks. Efficacy and safety of this
therapy were evaluated.

Background and Aims: As hepatitis C virus-(HCV) infected patients
who achieve sustained virologic response from advanced liver
disease states continue to face an excess risk of liver-related and
extrahepatic complications, treatment in early disease states is
believed to increase health benefits and reduce downstream
medical costs. This study assesses the reduced liver-related morbidity
and mortality risks and cost-effectiveness of treating naïve patients
infected with genotype (GT)1- or 4-HCV at different fibrosis stages in
the United Kingdom (UK).
Methods: A Markov model of the natural history of HCV was
developed to forecast liver-related and economic outcomes for
treatment-naive patients over a lifetime horizon. The model
population and efficacy rates were based on clinical trials of
paritaprevir/ritonavir/ombitasvir and dasabuvir (3D) ± ribavirin
(RBV) in GT1 patients, and ombitasvir/paritaprevir/ritonavir (2D) ±
RBV in GT4 patients. Costs in UK pounds were based on a systematic
literature review. Comparative analyses were conducted for treatment in different METAVIR fibrosis score disease states: mild (F0–F1);
moderate (F2–F3), and compensated cirrhosis (F4/CC). Health outcomes included lifetime risks of liver decompensation (DCC),
hepatocellular carcinoma (HCC), liver transplantation (LT), and
liver-related death (LrD). Other outcomes included lifetime costs
post-treatment and quality-adjusted life years (QALYs), both discounted at a 3.5% rate.
Results: Lower rates of DCC, HCC, LT, and LrD were predicted in GT1
naïve patients if treatment was initiated in mild vs. CC disease (DCC:
2.0% vs. 14.3%; HCC: 0.9% vs. 36.8%; LT: 0.2% vs. 3.0%; LrD: 1.9% vs.
45.2%). Rates of morbidity also rose with increasing baseline disease
severity in the GT4 treatment-naïve population. In GT1 patients,
early vs delayed treatment resulted in lower lifetime costs (mild:
£35,509; moderate: £38,091; CC: £54,523) and greater lifetime QALYs
(mild: 16.97; moderate: 14.50; CC: 10.24). Similarly, in GT4 patients,
lifetime costs were reduced (£33,033 vs. £52,012) and lifetime
QALYs increased (17.03 vs. 10.33) if treatment was initiated in mild vs.
CC stage.
Conclusions: In both GT1 and GT4 treatment-naïve patients,
initiation of treatment at higher fibrosis stages resulted in increased
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lifetime risks of liver-related morbidity and mortality, greater lifetime
costs, and lower QALYs. Treatment at earlier fibrosis stages is a costeffective and dominant strategy (more QALYs gained at a lower cost)
compared to treatment at later stages.
SAT-295
A budget optimization analysis for the treatment and
potential elimination of hepatitis C virus infection in the
United States
O. Ethgen1,2, Y.S. Gonzalez3, J. Feld4. 1SERFANInnovation, Namur;
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Background and Aims: The introduction of all-oral direct-acting
antivirals pose particular challenges to payers who are faced with the
budgetary trade-off between investing significantly now to achieve
potential hepatitis C virus (HCV) elimination in the near future versus
spending less on treatment and facing higher HCV prevalence, liver
complications and costs in the future. The aim of this research is to
characterize this tradeoff and identify the best treatment option
subject to specified budget constraints and HCV epidemiology in the
United States (US).
Methods: An annual, multi-cohort, health-state-transition model
assessed the clinical and economic outcomes of the diagnosed HCV
population from 2017 to 2030. The model tracked the progression
of the 2016 prevalent HCV population and added a new diagnosed
cohort of incident patients. Health outcomes included the number
of HCV patients achieving a sustained virologic response (SVR) or
progressing to decompensated cirrhosis (DCC), hepatocellular
carcinoma (HCC) and liver-related death (LrD). Epidemiology,
health utility and cost data were taken from published literature.
We assumed a SVR rate of 95% in Metavir fibrosis stages F0-F3 and
90% in F4 across all HCV genotypes, an average cost of $80,000 per
treatment course, a budget constraint of $10 billion (bn) per year
and a budget expansion to $15bn annually. Twelve budgetcompliant strategies encompassing all possible treatment options
by fibrosis stage were compared, including 2 step-wise strategies:
treat F4 first, F3 second, F2 third, F1 fourth and F0 last (F4toF0) or
vice versa (F0toF4).
Results: Among all budget-feasible treatment options, the stepwise
strategy F4toF0 maximized favorable liver outcomes (1.6 million
SVRs, 20.9 million quality-adjusted life years [QALYs]) and minimized
adverse liver outcomes (9,819 DCC, 30,819 HCC, 3,276 LT and 31,337
LrD cases) among 1.75 million diagnosed HCV patients over 14 years.
In contrast, restricting treatment to stages F3-F4 yielded 0.54 million
fewer SVRs, 169,878 fewer QALYs and an increase of 11,912 DCC, 4,589
HCC, 2,064 LT and 12,720 LrD cases. Under the optimal stepwise
strategy F4toF0, the diagnosed HCV population in 2030 would be
126,000 with an annual budget of $10bn and fall to zero with a
budget expansion of $15bn per year.

Conclusions: With a sustained level of spending, the sequential
treatment of all fibrosis stages starting with most advanced cases first
provides the highest health benefit and fastest path to HCV
elimination in the US.
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Background and Aims: Hepatitis C virus could have been almost
completely eradicated using direct acting antivirals (DAAs). Even after
the curative treatment of HCC, DAAs are widely used, and it is highly
controversial whether HCC recurrences after DAAs are increased or
not. This study aimed to clarify the impact of antiviral treatments on
the recurrences of HCC.
Methods: Among 847 patients who underwent curative HCC
treatment, 72 patients who achieved SVR12 after HCC treatment
with antivirals (26 IFN-based and 46 DAAs) were retrospectively
investigated. In the first study, overall survival of patients who
achieved SVR with IFN-based therapy was compared to matched
non-SVR patients at a 1:10 ratio. Propensity score matching was used
to match age and liver function. In the second study, recurrence
pattern after antiviral treatment was compared between the two
treatment regimens. Early recurrence is defined as a recurrence
within 6 months after the end of antiviral treatment.
Results: There were no significant differences between IFN-SVR
patients and corresponding non-SVR patients for gender, tumor
number, maximum tumor size, and tumor markers. Patients who
achieved SVR with IFN-based therapy showed significantly higher
survival compared to non-SVR patients (3-year survival, 93.3% vs.
85.0%; p = 0.003). For patients without on-treatment recurrence,
early recurrence occurred for 6 of 42 patients with DAAs and 5 of 23
with IFN-based ( p = 0.50). Recurrences after 6 or more months were
not observed in the DAAs group because of a shorter follow-up
period. In contrast, 11 patients experienced recurrences after 6
months in the IFN-based group. According to the recurrence pattern,
all of the DAAs group recurrences were BCLC stage A, and 9 of the IFNbased group recurrences were stage A, except for 2 stage B
recurrences. Serum alpha fetoprotein (AFP) levels at recurrence
were lower in patients with DAAs compared to IFN-based treatment
(5.4 ng/mL vs. 40.2 ng/mL, p = 0.17); however, this was not statistically significant. Cumulative recurrence rates after antiviral treatment
were not significantly different between the two treatment regimens
( p = 0.49).
Conclusions: IFN-based treatment prolongs survival of patients who
achieved SVR. Early recurrences after antiviral therapy were not
increased in DAAs treated patients compared to IFN-based treatment.
Serum AFP might not be a recurrence marker for patients treated with
DAAs after curative HCC treatment.
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Elbasvir/Grazoprevir effectiveness in patients with Chronic
Hepatitis C and Chronic Kidney Disease: real-world experience
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Background and Aims: DAA therapy with elbasvir/grazoprevir (EBR/
GZR) is recommended for genotype (GT) 1 and 4 HCV patients
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including those with renal impairment. The purpose of this study is to
understand the real-world effectiveness and use of EBR/GZR in
treatment of patients with chronic HCV and chronic kidney disease
(CKD).
Methods: Data were collected from providers and specialty pharmacies through Trio Health’s Innervation Platform, a cloud-based
disease management program. 291 patients that initiated EBR/GZRbased therapy between Jan 28, 2016 (FDA approval) and Oct 2016
were included in the analyses. eGFR values were calculated using the
CKD-EPI Creatinine equation (Levey et al., Ann Intern Med (2009)
150:604). CKD stages were based on the KDIGO Clinical Practice
Guidelines (Kidney International Supplements (2013) 3: 19). Patients
with eGFR at baseline <90 mL/min were considered to have CKD.
Results: Of 291 EBR/GZR treated patients, 69% (200/291) met the
predefined criteria for CKD of which 42% (83/200) had severe renal
impairment (CKD stages 4–5), 20% (40/200) had moderate stage 3
CKD, and 33% (66/200) had mild stage 2 CKD. Aside from cohortdefining measures (e.g. serum creatinine), differences between CKD
and non-CKD groups were age (61 y CKD vs. 56 y non-CKD; t = -3.66,
p < 0.001), hypertension (65%, 129/200 CKD vs. 42%, 38/91 non-CKD;
x2 = 13.60, p < 0.001) and diabetes (36%, 71/200 CKD vs. 23%, 21/91
non-CKD; x2 = 4.46, p = 0.03) (TABLE). 12 week EBR/GZR was the
preferred regimen for both CKD (91%, 182/200) and non-CKD (89%,
81/91). GT1a testing for NS5A resistance-associated variants was
performed in 72% (38/53) non-CKD and 52% (63/122) CKD patients
(x2= 6.09, p = 0.014) (Table). GT1a RAV positivity was identified in 26%
(10/38) non-CKD and 11% (7/63) CKD patients (x2 = 3.91, p = 0.048).
Only 14 CKD patients have completed follow up. Excluding one stage
5 CKD patient with GT1a HCV that discontinued therapy in week 7 of

12 week EBR/GZR due to hospitalization unrelated to treatment, the
CKD per protocol SVR was 100% (13/13). Of the 13 CKD patients that
achieved SVR, 10/13 were stage 4–5 CKD and 3/13 were stage 3 CKD.
By genotype, 8/13 CKD were GT 1a, 3/13 were GT1b, 1/13 was GT1x
(subtype unspecified) and 1/13 was GT3. No viral failures with EBR/
GZR were observed to date.
Table:
Characteristics
Age – mean (range)*
Male – no. (%)
BMI – mean (range)
Baseline ALT – mean (SD)
Baseline AST – mean (SD)
Baseline Hb – mean (SD)
Baseline Serum Creatinine – mean (SD)
Baseline Viral Load >6MM IU/ml – no. (%)
Diabetes – no. (%)*
Hypertension – no. (%)*
GT1a – no. (%)
GT1b – no. (%)
GT1x – no. (%)
GT2,3,4 – no. (%)
Fibrosis 3-4 – no. (%)
Treatment Naïve – no. (%)
GT1a NS5A RAV Tested
GT1a NS5A RAV Positive (of Tested)

CKD (n = 200)

non-CKD (n = 91)

61 (25–88)
124 (62%)
28 (17–50) n = 171
52 (51) n = 196
48 (42) n = 195
12.5 (2.2) n = 183
3.4 (3.2) n = 189
28/195 (14%)
71 (36%)
129 (65%)
122 (61%)
64 (32%)
2 (1%)
12 (5%)
92/198 (46%)
161/191 (84%)
63/122 (52%)
7/63 (11%)

56 (27–85)
58 (64%)
29 (19–49) n = 62
76 (61) n = 82
70 (64) n = 77
13.8 (1.8) n = 73
0.8 (0.1) n = 40
12/86 (14%)
21 (23%)
38 (42%)
53 (58%)
34 (37%)
–
4 (4%)
35 (38%)
54/69 (78%)
38/53 (72%)
10/38 (26%)

Conclusions: CKD appears to be a major factor in the utilization of
EBR/GZR in real life with most patients being prescribed 12 weeks of
treatment. Full SVR data on whole cohort will be presented at the
meeting.
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Jancorienė, L., S95 (LBP-505)
Jancoriene, L., S315 (THU-285)
Jandor, A., S172 (THU-395), S242 (THU-499)
Janet, F., S174 (THU-400)
Jang, , S672 (SAT-492)
Jang, B.K., S650 (SAT-440)
Jang, E.C., S153 (THU-348), S234 (THU-481),
S429 (FRI-351), S592 (SAT-312),
S607 (SAT-351), S610 (SAT-361),
S656 (SAT-457)
Jang, H.R., S155 (THU-352)
Jang, J.S., S442 (FRI-503)
Jang, J.W., S444 (FRI-068)
Jang, J.Y., S11 (PS-015), S88 (GS-017),
S129 (THU-027), S214 (THU-089)
Jang, M.-K., S222 (THU-104), S468 (FRI-128)
Jang, M.K., S350 (FRI-315)
Jangouk, P., S280 (THU-209)
Jang, S., S444 (FRI-069)
Jang, S.Y., S477 (FRI-150), S672 (SAT-493)
Janicki, T., S596 (SAT-321)
Janik, M.K., S546 (SAT-374), S546 (SAT-375)
Janjua, N., S726 (SAT-246)
Janjua, N.Z., S497 (FRI-198)
Jansen, C., S134 (THU-039)
Janssen, H., S4 (PS-002), S13 (PS-021),
S73 (PS-132), S259 (THU-162),
S360 (FRI-386), S711 (SAT-211)
Janssen, H.L., S25 (PS-041), S25 (PS-042),
S253 (THU-147), S358 (FRI-380),
S478 (FRI-153), S479 (FRI-156),
S480 (FRI-157), S496 (FRI-195),
S496 (FRI-196), S692 (SAT-164)
Janssen, H.L.A., S50 (PS-087),
S420 (FRI-328), S543 (SAT-368),
S686 (SAT-151)
Janssens, F., S623 (SAT-086)
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Brunetti, Oronzo
Brunetto, Maurizia Rossana
Brunner, Nathalie
Brunner, Felix
Bruno, Savino
Bruno, Giuseppe
Bruno, Raffaele
Bruns, Tony
Bruschi, Francesca
Brusilovskaya, Ksenia
Brusse-Keizer, Marjolein
Bruzzì, Stefania
Bruzzone, Bianca
Bryant, Andrew
Bu, Hong
Bucci, Laura
Bucciarelli, Paolo
Buch, Stephan
Bucher, Simon
Büchler, Markus
S829

Disclosures
Buchmann, Bettina
Bucris, Efrat
Budts, Werner
Budzinska, Magdalena
Buechler, Christa
Buendia, Marie Annick
Bueno, Alejandro
Buettner, Stefan
Bufton, Sally
Bugariu, Anca
Bugianesi, Elisabetta
Bühler, Léo
Bui, Khac Cuong
Buivan, Tan-Phuc
Bujanda, Luis
Bukh, Jens
Bull, Rowena
Bungert, Andreas
Bunse, Till
Buonaguro, Luigi
Buonfiglioli, Federica
Buonocore, Marco
Buqué, Xabier
Burak, Kelly
Burchard, Andre
Burdette, Dara
Bureau, Christophe
Burgay, Olga
Burgering, Boudewijn
Burgmans, Mark
Burke, Laura
Burlone, Michela
Burnevich, Eduard
Burra, Patrizia
Burstow, Nicholas
Burt, Alistair
Burza, Maria Antonella
Buscemi, Carola
Buscemi, Silvio
Busch, Heiner
Busk, Troels
Bustos, Matilde
Busuttil, Ronald
Buti, María
Butler, Tony
Butsashvili, Maïa
Butt, Zahid
Butt, A.
Butt, Arshad
Butt, Zahid
Buyl, Karolien
Buzzetti, Elena
Buzzigoli, Emma
Bygrave, Helen
Byrne, Marianne
Byrne, Jude
Byun, Kwan Soo
Caballeria, Llorenç
Caballeria, Joan
Caballería, Juan
Cabellos, Laia
Cabezas, Joaquín
Cabezas González, Joaquín
Cabibbo, Giuseppe
Cabré, Noemí
Cabrera-Pastor, Andrea
Cabrero, Beatriz
Cacciola, Irene
S830

Cachero, Alba
Cacopardo, Bruno
Cadahia, Valle
Cadahía-Rodrigo, Valle
Cadamuro, Massimiliano
Cadoux, Mathilde
Cadranel, Jean-François
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Fraňková, Soňa
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