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Epidemiology, predictors and outcomes of multi drug resistant
bacterial infections in patients with cirrhosis across the world.
Final results of the “Global study”
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Background and Aims: Bacterial infections are common and life-
threatening in patients with cirrhosis. However, the epidemiology
and the outcome of bacterial infections across the world is poorly
known. Thus, the International Club of Ascites promoted this
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multicenter intercontinental study aimed to investigate the epidemi-
ology and the outcome of bacterial/fungal infections in hospitalized
patients with cirrhosis across the world.

Method: Hospitalized patients with cirrhosis and bacterial infection
were prospectively included at 46 centers across the world.
Demographic, clinical, microbiological and treatment data were
collected at the diagnosis of infection and during the hospitalization.
Patients were followed till death, transplantation or discharge. Multi
drug resistant (MDR) bacteria were defined as bacteria resistant to at
least one antibiotic in >2 classes

Results: From October 2015 to September 2016, 1302 patients were
included, 25% from North or South America, 32% from Asia and 43%
from Europe. The most common infections were SBP (27%), UTI (22%)
and pneumonia (19%). 740 patients (57%) had at least 1 positive
culture and 959 microorganisms were isolated (58% Gram neg; 38%
Gram pos; 4% Fungi). The global prevalence of MDR across the world
was 34% (95% Cl=31-37%). Independent risk factors for MDR
infections were an infection in Asia (OR =2.79; p = 0.017), particularly
in India (OR=7.94; p<0.001) or in South America (OR=2.23; p=
0.053), the use of antibiotics in the previous 3 months before the
hospitalization (OR=1.92; p=0.001), the category of infection
(nosocomial [OR=2.65; p<0.001] and healthcare associated [1.62;
p =0.032])and the site of infection ( pneumonia [OR = 3.20;p < 0.001],
UTI [OR=2.48; p<0.001] and skin and soft tissue infection [OR=
2.92; p=0.004)). Infections due to MDR bacteria were associated with
a lower rate of response to empirical antibiotic treatment (40 vs. 68%;
p <0.001), a higher incidence of shock (27 vs. 15%; p < 0.001) and new
organ failures (42 vs. 31%; p=0.001), a lower rate of resolution of
infection (82 vs. 72%; p=0.003), and a higher in-hospital mortality
(31 vs. 21%; p=0.004) than those due to non-MDR bacteria.
Conclusion: The relevant differences in the etiology of bacterial/
fungal infections across the world, particularly as regard to
prevalence of MDR bacteria, highlight the need to develop different
empirical antibiotic strategies across different continents and
countries. In addition, while waiting for new antibiotics, any effort
should be done to reduce the spread of MDR bacteria in cirrhosis.
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Cenicriviroc treatment for adults with non-alcoholic
steatohepatitis: Year 2 analysis of the Phase 2b CENTAUR study
V. Ratziu', A. Sanyal?, S. Francque®, W. Sun, V. Wong?, R. Loomba”,

Z. Goodman®, E. Lefebvre’, G. Aithal®, S. Harrison®, M. Abdelmalek®,
S. Friedman'!, F. Tacke'. "Hépital Pitié Salpétriere and Université Pierre
et Marie Curie, Hopital Pitié Salpétriere and Université Pierre et Marie
Curie, Paris, France; *Virginia Commonwealth University, Department of
Gastroenterology, Richmond, United States; UZA, Gastroenterology
Hepatology, Edegem, Belgium; “The Chinese University of Hong Kong,
Department of Medicine and Therapeutics; *University of California at
San Diego, Division of Gastroenterology, Department of Medicine, San
Diego, United States; SInova Fairfax Medical Campus, Center for Liver
Diseases; “Allergan plc; 8Nottingham University Hospitals, NIHR
Nottingham Biomedical Research Centre, °Radcliffe Dept. of Medicine,
University of Oxford, Oxford, United Kingdom; °Duke University,
Department of Medicine, Division of Gastroenterology & Hepatology;
cahn School of Medicine at Mount Sinai, Division of Liver Diseases;
2University Hospital Aachen, Department of Medicine III

Email: vratziu@teaser.fr

Journal of Hepatology 2018 vol. 68 | S1-S36 © 2018 All rights reserved.


mailto:pangeli@unipd.it
mailto:vratziu@teaser.fr

ORAL PRESENTATIONS

Background: Cenicriviroc (CVC) is an oral CCR2/5 antagonist under
treatment evaluation for liver fibrosis in adults with non-alcoholic
steatohepatitis (NASH). CVC had significant antifibrotic benefit over
placebo (PBO) at the 1 year (Y1) primary endpoint; herein, we report
year 2 (Y2) data of the Phase 2b CENTAUR study (NCT02217475).
Method: Adults with histologically-confirmed NASH, non-alcoholic
fatty liver disease activity score (NAS) >4, and liver fibrosis (NASH
Clinical Research Network stage 1-3) were randomized 2:1:1 to CVC
150 mg once daily or PBO. Arms A and C received CVC or PBO,
respectively, for 2 years; Arm B received PBO in Y1 and crossed over to
CVC in Y2. Fibrosis, NASH, and NAS status were assessed in liver
biopsies at baseline (BL), Y1, and Y2 by a central pathologist. All
analyses were prespecified.

Results: 289 adults were randomized: 52% diabetes, mean BMI
34 kg/m?, and 67% fibrosis stage 2-3 (F2-3). 242 subjects continued
after Y1 (121, 61, and 60 per Arm A, B, and C); 213 had paired BL and
Y2 biopsies, with missing data for 42, 12, and 16 subjects per arm. For
Y1 PBO nonresponders (i.e., those who did not achieve >1-stage
fibrosis improvement and no worsening of NASH at Y1), fibrosis
improvement without worsening of NASH was seen in subjects
crossing over to CVC vs. remaining on PBO (24% [10/41] in Arm B vs.
17% [6/35] in Arm C; p=0.36), while 16/41 (39%) on CVC and 10/35
(29%) on PBO achieved >1-stage fibrosis reduction. Over 2 years, a
similar proportion on CVC or PBO achieved >1-stage fibrosis
improvement and no worsening of NASH (15% [15/99] in Arm A vs.
17% [9/54] in Arm C); however, a greater proportion on CVC achieved
>2-stage fibrosis improvement and no worsening of NASH (11% [7/
65]in Arm Avs. 3% [1/34] in Arm C). For those with biopsies at BL, Y1,
and Y2, a greater proportion on CVC achieving >1-stage fibrosis
improvement at Y1 maintained benefit at Y2 (60% [18/30] in Arm Avs.
30% [3/10] in Arm C); in CVC subjects with BL F3 that improved, upto
86% (12/14) maintained benefit at Y2. Greater reductions in hs-CRP
and fibrinogen, but no effect on NASH or liver enzymes were
observed with CVC. Adverse events were comparable for CVC and
PBO and no deaths occurred.

Conclusion: CVC was well tolerated and provided antifibrotic activity
in adults with NASH and liver fibrosis, confirming the Year 1 primary
endpoint. A majority of subjects achieving >1-stage fibrosis improve-
ment at Year 1 maintained benefit at Year 2 with CVC, with greater
effect in those with advanced fibrosis.
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Sorafenib with versus without concurrent conventional
transarterial chemoembolization (cTACE) in patients with
advanced hepatocellular carcinoma (HCC): Results from a
multicenter, open-label, randomized, controlled phase IIl STAH
trial

J.-W. Park!, YJ. Kim?, D.Y. Kim?, S.H. Bae*, S.W. Paik®, Y.-]. LeeS, D. Lee’,
H.C. Lee®, S.Y. Han®, J.Y. Cheong'®, 0.S. Kwon'", J.E. Yeon'?, B.H. Kim',
J.-S. Hwang'>. "National Cancer Center, Korea; *Seoul National
University Hospital; >Severance Hospital; “The Catholic University of
Korea, Seoul St. Mary's Hospital; °Samsung Medical Center; SInje
University Busan Paik Hospital; “SNU Boramae Medical Center; $Asan
Medical Center; °Dong-A University Hospital; "?Ajou University
Hospital; '"Gachon University Gil Medical Center; "*Korea University
Guro Hospital; *Keimyung University Dongsan Medical Center

Email: jwpark@ncc.re.kr

Background and Aims: Sorafenib is the standard first-line therapy
for patients (pts) with advanced HCC (aHCC). cTACE is an effective
treatment for unresectable HCC. A previous phase II study revealed
that sorafenib combined with concurrent cTACE (SOR+T) tended to
improve outcomes. Herein, we present the results from an investi-
gator-initiated phase Ill trial that evaluated the effects of SOR+T in pts
with aHCC.

Method: Pts were randomly assigned (1:1) into one of two arms, to
receive sorafenib with cTACE (Arm C) or without cTACE (Arm S)
according to modified International Union Against Cancer tumor

stage, extent of vascular invasion, Child-Pugh score and serum alpha
fetoprotein level. All eligible pts received 800 mg sorafenib within 3
days (Arm S and C) and cTACE within 7-21 days after randomization,
and repeating cTACE on demand (Arm C). The study continued until
progression or unacceptable toxicities were observed. The primary
endpoint was overall survival (0S), and secondary endpoints
included time to progression (TTP), progression-free survival (PFS),
tumor response rate (TRR), and safety profile.

Results: Between January 2013 and December 2015, 339 pts were
enrolled from 13 hospitals in South Korea, and the last pt com-
pleted the trial on June 2017. Pts baseline characteristics were well
balanced. For Arm C and S, respectively, median OS was 12.8 vs. 10.8
months (m) (hazard ratio [HR], 0.91; 95% confidence interval [CI]
0.69-1.21; p=0.290); median TTP was 5.3 vs. 3.5 m (HR, 0.67; 95%
Cl,0.53-0.85; p=0.003); median PFS was 5.2 vs. 3.6 m (HR, 0.73; 95%
Cl, 0.59-0.91; p=0.01); TRR was 60.6% vs. 47.3% (p = 0.005).

For Arm C and S, respectively, serious adverse events (AE) were 33.3%
vs. 19.8% (p=0.006), and grade > 3 AE were increased alanine
aminotransferase (20.3% vs. 3.6%), hyperbilirubinemia (11.8% vs.
3.0%), ascites (11.8% vs. 4.2%), thrombocytopenia (7.2% vs. 1.2%),
anorexia (7.2% vs. 1.2%), hyponatremia (5.2% vs. 0%) (p < 0.05); hand-
foot skin reaction (10.5% vs. 11.4%), encephalopathy (5.2% vs. 1.2%)
and diarrhea (5.2% vs. 4.2%).

Subgroup analysis showed a survival benefit in pts (46.4%) of Arm C
who received >2 cTACE sessions when compared to ptsin Arm S (18.6
vs. 10.8 m; HR, 0.58; 95% (I, 0.40-0.82; p=0.006).

Conclusion: SOR+T therapy did not improve OS versus sorafenib
alone in pts with aHCC. However, SOR+T therapy significantly
improved TTP, PFS, and TRR, and a survival benefit was observed in
the pts who received SOR+T >2 cTACE sessions.
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Integrative molecular classification of extrahepatic
cholangiocarcinoma
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United States; 8Institucié Catalana de Recerca i Estudis Avancats (ICREA),
Barcelona, Spain

Email: romontal@clinic.cat

Background and Aims: Cholangiocarcinoma (CCA) is a malignancy of
the biliary tree that can be divided into intrahepatic (iCCA) or
extrahepatic (eCCA), with differences in pathogenesis and clinical
management. There are no effective systemic molecular therapies for
eCCA and no comprehensive molecular profiling of this cancer has
been performed in western patients. Thus, understanding the main
molecular classes and drivers of this tumor will lead to a more precise
therapeutic approach.

Method: A total of 189 FFPE primary eCCA treated by resection were
retrospectively collected at seven international centers from 1995 to
2015. Median survival of the cohort was of 48.5mo. Whole gene-
expression profiling (Affymetrix) was performed and data was

S2 Journal of Hepatology 2018 vol. 68 | S1-S36


mailto:jwpark@ncc.re.kr
mailto:romontal@clinic.cat

submitted to unsupervised clustering by NMF consensus. Clusters
were characterized by Gene Set Enrichment Analysis and Ingenuity
Pathway Analysis and correlated with clinico-pathological data.
Screening of most prevalent somatic mutations and copy number
aberrations is currently ongoing.

Results: We have identified four distinct molecular subtypes of eCCA
(NMF cophenetic coefficient = 0.995). Tumors classified within the
metabolic class *(18.7%) were enriched in gene signatures defining
bile- and fatty-acid (p<0.001) metabolism and presented over-
expression of classic hepatocyte markers with HNF4A as the major
activated upstream transcription factor (p <0.001). The proliferation
class (22.5%) was associated with papillary histology (p <0.01) and
presented enrichment of MYC (p<0.001) and mTOR (p<0.05)
signaling, as well as iCCA proliferation subclass (p<0.001). The
mesenchymal class (47.3%) was associated with signatures defining
epithelial-mesenchymal transition (p < 0.001) and stromal activation
(p<0.001), which was in accordance with higher desmoplasia at
pathological study (p<0.05). Moreover, tumors belonging to the
mesenchymal class were significantly associated with poor prognosis
in terms of OS (median survival 33.2 vs 55.5mo, HR = 2.02, p =0.022).
Finally, tumors classified as immune class (11.5%) were characterized
by enrichment of PD-1 signaling (p <0.01) and presented increased
tumor-infiltrating lymphocytes when compared to the other three
subtypes (p<0.001).

Conclusion: Transcriptome-based classification of eCCA identifies
four distinct molecular subtypes (metabolic, proliferation, mesen-
chymal and immune) that correlate with clinico-pathological
characteristics. These molecular findings enhance the understanding
of this cancer and pave the way for more precise therapeutics.
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Final results of a multicenter, open-label phase 2b clinical trial to
assess safety and efficacy of Myrcludex B in combination with
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Background and Aims: Currently there is no approved drug for
hepatitis D virus (HDV) infection. Myrcludex B (MyrB) is a first-
in-class entry inhibitor blocking the HBV/HDV receptor NTCP. We
previously reported end-of-treatment data of a Phase 2 clinical trial
in chronic HDV infection (Wedemeyer et al.; Hepatology 2017, DOI:
10.1002/hep.29500). Here we present follow up data after stopping
MyrB therapy.

Methods: 120 patients with chronic Hepatitis D were randomized in
four treatment arms. Treatment with TDF 245 mg/day started not less
than 12w prior to MyrB. MyrB was administered s.c. once daily at 2
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(A), 5 (B) or 10 mg (C) for 24w followed by a 24w period continuing
TDE Patients in arm D received TDF alone. The primary endpoint was
HDV RNA reduction by 2log or negativity.

Results: At abstract submission, virology data from 41 patients who
completed the week 12 of follow up, and ALT data from 94 patients
are available. Safety: MyrB was very well tolerated. Apart from bile
acids increase, no specific AE pattern could be identified for MyrB.
After MyrB cessation, two hepatitis exacerbations after stopping
MyrB were reported as SAEs. The ALT flairs were not associated with
bilirubin increases and resolved without intervention. Bile acid levels
returned to baseline at the follow up week 1. Efficacy: At end of
treatment, the primary endpoint was reached by 46.4%, 46.8%, 76.6%,
and 3.3% of patients of arms A, B, C, and D. Median HDV RNA declined
by -1.75 log, —1.60 log, —2.70 log and —0.18 log. Plasma HDV RNA
decline correlated with intrahepatic decrease of HDV RNA replication.
ALT normalization was achieved in 42.8%, 50%, 40% and 6.6%. Mean
liver stiffness values significantly declined in all MyrB groups from
baseline to treatment week 24 but not in the control group.

At follow up week 12, an HDV RNA relapse occurred in 60%, 80% and
83% of HDV RNA responders. Median HDV RNA increased by 1.26 log,
0.62 log, 1.85 log, 0 log in arms A, B, and C and D. HDV RNA levels
remained -0.77 log, —1.27 log, —0.99 log, and 0 log below BL levels.
Median ALT increased from 44.0 U/1, 40.5 U/1, 43.0 U/l and 76.0 U/l to
79 U/1, 63 U/1, 93 U/l and 64 U/L.

Conclusion: Myrcludex B shows a dose-dependent antiviral efficacy
against HDV associated with improvements of biochemical activity
and liver stiffness. Sustained HDV control after 24 weeks of therapy is
possible in single patients but longer treatment durations or even
maintenance therapy need to be investigated in future trials.
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Background and Aims: Approximately 15-20% of HCV infections
worldwide are due to genotype 4 (GT4). HCV GT4 is endemic in the
Middle East and Africa, and increasing in prevalence in Europe as a
result of immigration and injecting drug use. Shorter DAA treatment
durations may expand access and facilitate treatment of more people
infected with HCV GT4, in particular, those actively injecting drugs.
Currently, a minimum of 12 weeks of the fixed-dose combination of
elbasvir (EBR) 50 mg and grazoprevir (GZR) 100 mg once daily is
approved for treatment of chronic HCV GT4 infection.

Methods: Protocol MK-5172-096 is a phase 4 study evaluating 8 or 12
weeks of EBR/GZR across multiple subgroups of HCV GT4 infected
participants in France where 2 of the 4 study arms are to include 75
treatment-naive participants with stage 0-2 fibrosis (FibroScan®
score <8.0 kPa or demonstration of stage FO-F2 fibrosis from liver
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biopsy specimen) randomized 2:1 to receive 8 or 12 weeks of EBR/
GZR. Here we report interim results from those who received 8 weeks
of EBR/GZR (target n = 50). The primary efficacy endpoint is sustained
virologic response 12 weeks after the end of therapy (SVR12), defined
as HCV RNA < 15IU/ml as measured by COBAS® AmpliPrep/COBAS®
Tagman® HCV test (v. 2.0). HCV GT4 subtyping was determined by
HCV NS5B miniamplicon sequence analysis.

Results: To date, 31 GT4 participants have been enrolled in the
8-week treatment arm and their demographics and baseline
characteristics are summarized in the Table. Of the participants
with available data, 18/18 had HCV RNA <15 [U/ml at the end of the 8-
week treatment with EBR/GZR and 12/12 participants had no
detectable HCV RNA at follow up week 4 (SVR4). There were no
treatment discontinuations due to adverse events or serious adverse
events.

All patients
Demographics and Baseline Characteristics (n=31)
Sex, n (%) Female 16 (52%)
Male 15 (48%)
Race (self-reported),n (%) White 17 (55%)
Black 10 (32%)
Asian 1(3%)
Not disclosed 3 (10%)
Age, years, mean (range) 54 (29-80)
Baseline HCV RNA, n (%)  <800,000 IU/ml 9 (29%)
>800,000 IU/ml 22 (71%)
<2,000,000 [U/ml 19 (61%)
>2,000,000 U/ml 12 (39%)
Fibrosis Stage FO-F1 (by biopsy or 28 (90%)
FibroScan® score
<7.0 kPA)
F2 (by biopsy or 3 (10%)

FibroScan® score > 7.0
and <8.0 kPa
Samples with Completed 17 (55%) 5
NS5B Sequencing for 4d (3), 4f
GT4 Subtype Analysis,
n (%); GT4 subtype, (n)

Conclusion: Preliminary data suggest that 8 weeks of EBR/GZR may
be effective, safe and well tolerated in treatment-naive HCV GT4-
infected individuals with minimal fibrosis. Interim results including
SVR12 data from all enrolled participants receiving 8 weeks of EBR/
GZR will be presented.

Autoimmune and cholestasis 1

PS-001

Estimated risk reduction of mortality and transplantation with
bezafibrate in patients with PBC and inadequate response to
UDCA: application of the UK-PBC and Global PBC risk scores to the
BEZURSO trial
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Background and Aims: BEZURSO is the first ever placebo-controlled
trial of a fibrate (i.e. an agonist of the peroxisome proliferator-
activated receptor alpha) for the treatment of primary biliary
cholangitis (PBC). It was a 24-month phase 3 study assessing the
efficacy of bezafibrate (BZF) 400 mg daily in association with standard
of care ursodeoxycholic acid (UDCA) in PBC patients with an
inadequate response to UDCA. The trial reached the primary
endpoint, which was a complete biochemical response at 24
months defined by normal levels of total bilirubin, alkaline
phosphatases, transaminases, albumin and prothrombin index.
However, the study duration was too short to observe a difference
in liver-related complications or death. The UK-PBC and Global PBC
risk scores are validated prognostic models based on data from
>6,000 UDCA-treated patients with PBC. The aim of the present study
was to assess the predicted reduction in the risk of death or liver
transplantation (LT) of patients in BEZURSO using the UK-PBC and
Global PBC risk scores.

Method: A total of 100 patients with an inadequate response to UDCA
were randomized to receive BZF (n=50) or placebo (n=50), in
association with UDCA, for 24 months. Baseline, Month 12, and
Month 24 data were entered into the UK-PBC and Global PBC risk
score calculations, to assess the risk of an endpoint (liver-related
death or LT for UK-PBC score; death or LT for Global PBC score) at 5,10,
and 15 years in the two groups.

Results: The UK-PBC predicted changes in the risk of events from
baseline following 12 months of treatment was on average —34.5%
(IQR: —49.4%; —7.6%) in the BZF group and +25.4% (—10.9%; +57.9%) in
the placebo group (p < 0.0001). The Global PBC predicted changes in
this risk was —41.3% (-50.0%; —22.5%) in the BZF group and +15.4%
(—4.6%; +51.2%) in the placebo group (p<0.0001). Similar results
were obtained after 24 months of treatment. Figure 1 shows the UK-
PBC (A) and Global PBC (B) predicted percentages of events at 5, 10,
and 15 years according to treatment group and time point (baseline
vs. Month 12). While the percent risk did not differ within groups at
baseline, it was significantly lower in the BZF group than in the
placebo group after 12 months of treatment in both models (p=
0.0037 and p=0.0002, respectively). Similar results were obtained
after 24 months of treatment.

Conclusion: Compared to placebo and UDCA, BZF and UDCA
combined treatment was associated with a significant reduction in
estimated risk of LT and (liver-related vs. all-cause) mortality with
both UK-PBC and Global PBC risk scores.
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B) Global PBC predicted outcomes:
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Figure 1: Estimated percent risk of events with UK-PBC and Global PBC prognostic models.
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Background and Aims: It is crucial to stratify the risk for progression
in patients with primary biliary cholangitis (PBC). Although the Globe
and UK-PBC scores have been established for this purpose, these are
not validated in patients treated with other drugs in addition to
ursodeoxycholic acid (UDCA). We have used bezafibrate (BF) for
patients who were refractory to UDCA in Japan, and herein performed
a validation study of these scores in Japanese patients treated with
UDCA and/or BE

Method: We took advantage of a large-scale retrospective database in
Japan consisting of 9,919 patients with PBC diagnosed between 1985

and 2014. We selected patients for the current study according the
following criteria: (1) treated with UDCA and/or BF, (2) followed up at
least 2 years after initiating treatment, and (3) biochemical treatment
responses at 1 year of treatment and outcomes were clearly recorded.
When patients were consecutively treated with both UDCA and BF,
the treatment response at baseline and at 1 year of the secondary
added drug was used for calculating the scores.

Results: We identified 727 patients who met the above criteria
(M/F =109/618, 58.4+ 11.3 yo at diagnosis). Among them, 542, 183
and 3 patients were treated with UDCA only (74.5%), UDCA + BF
(25.2%), and BF only (0.4%). Observation period was 8.3 5.5 years.
Liver transplantation (LT)-free survival rates at 5-, 10- and 15-years
was 98.0%, 95.5% and 89.3%, respectively. The average estimated LT-
free survival rates at 5-, 10- and 15-years using the Globe score were
81.9%, 62.9% and 47.5%, respectively, which were significantly lower
than the real outcomes at each point (p <0.001). AUROC of the Globe
score was 0.811 for LT-free survival. Meanwhile, the estimated LT-free
survival rates using the UK-PBC score were 96.9%, 91.8% and 86.6%,
respectively, which were significantly lower as well (p < 0.05). AUROC
of the UK-PBC score for LT-free survival was 0.899.

Conclusion: The risk predictive values of the Globe and UK-PBC
scores were diminished when BF was additionally used for patients
who were refractory to UDCA, while performance of the UK-PBC score
was better. It is warranted to develop a new scoring system for
predicting outcomes in patients treated with a new drug such as
obeticholic acid in addition to UDCA.
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Background and Aims: Human mesenchymal stromal cells repre-
sent a potential novel therapy for inflammatory liver diseases. We set
out to define the mechanism of action, and specifically remote effects,
of MSC in a murine pre-clinical model of PSC.

Method: Umbilical cord (UC) derived MSC (OrbCel™) were injected
intravenously (IV) or subcutaneously (SC) into 6-7 week old male
Mdr2~/~) mice (FVB/N background) and subsequent impact on liver
damage was determined by liver histology, serum analysis and FACS
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analysis of liver digest. Bio-distribution of Q-dot labelled MSC was
determined by whole mouse cryo-imaging. Effect of MSC or MSC-
conditioned media (CM) on adhesion of peripheral blood mono-
nuclear cells (PBMC) to hepatic sinusoidal endothelial cells (HSEC)
over flow conditions were studied. HSEC activation markers (VCAM/
ICAM) were studied in vitro and in vivo after MSC/MSC-CM treatment.
Results: MSC administered SC were as effective as IV, versus control
(Con), in reducing liver injury in vivo with reductions in serum ALT (SC
493 iu vs Con 707 iu; p<0.05) and bile acids (SC 38 mmol/l vs Con
75 mmol/l; p<0.05). Numbers of CD4 and CD8 cells infiltrating the
liver were also reduced after SC MSC administration. There was also
an increase in the M2/M1 macrophage ratio after SC administration
(5C0.97 vs Con 0.71; p <0.05). A cryo-imaging seven day time-course
indicated MSC were cleared rapidly with no migration of SC
administered cells. MSC and MSC-CM pre-treatment of HSEC
reduced subsequent adhesion and trans-migration of PBMC under
conditions of sinusoidal flow. In addition, this was associated with
reduced expression of activation markers VCAM and ICAM on HSEC
(flow cytometry and confocal fluorescent staining - Figure 1). SC
MSC-treated Mdr2(~/~) mice demonstrated reduced VCAM/ICAM
expression at the gene and protein level versus Con mice. MSC-CM
also reduced senescence and increased proliferation of biliary
epithelial cells in vitro.
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Figure 1: VCAM/ICAM expression on HSEC after treatment with MSC or
MSC CM.
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Conclusion: Remote sub-cutaneous MSC administration demon-
strates a retained potent anti-inflammatory action in murine model
of cholestatic liver injury. This effect is mediated through secreted
factors that down-regulate endothelial cell activation reducing
inflammatory cell ingress to the liver. MSC are cleared rapidly after
infusion with no hepatic homing and induce significant M2
polarisation of hepatic monocytes.
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Background and Aims: Primary sclerosing cholangitis (PSC) is
strongly associated with inflammatory bowel disease. The gut-liver
axis plays a critical role in PSC onset and progression. However, the
functional implications of intestinal microbiota and inflammasome
mediated innate immune response for PSC is unclear. Here, we
investigated gut-liver crosstalk and NLRP3 inflammasome activation
in the murine Mdr2 knockout (Mdr2~/~) model resembling PSC.

Method: Mdr2~/~, WT control mice, Mdr2~/~/Casp8*'P? and
Mdr2~/-/Casp8‘/f were housed for 8w or 52w. Only male mice were
used in this study. The relevance of Mdr2 deletion on liver injury as
well as gut microbiota and bile acid profile were studied. NLRP3

inflammasome and caspase activation in the gut-liver axis were
comprehensively analyzed. Pan-caspase inhibitor (IDN-7314) was
treat to block caspase activation, and the effect of IND-7314 on gut-
liver axis was detected.

Results: Mdr2~/~ mice displayed significantly increased serum
transaminases and liver peridutular inflammation compared to WT
mice. Mdr2~/~ liver was characteristic presenting a strong induction
of apoptotic cell death, progressive bile duct proliferation and
periportal fibrosis development over time (52 weeks). The abnormal
bile acid composition in Mdr2~/~ mice was associated with an altered
intestinal microbiota composition. This was linked to an impaired
intestinal barrier, including colonic mucus layers, reduction of tight
junction expression and increased permeability evidenced by an in-
vivo FITC-dextran assay. Intestinal dysbiosis in Mdr2~/~ mice urged
increased translocation of endotoxin and bacterial, further augmen-
ted the hepatic innate immune response. Mechanistically, enhanced
hepatic NLRP3 inflammasome activation via caspase-1 triggered
macrophage and neutrophil infiltration and caspase-3, -8 and -9
mediated apoptotic cell death. However, by introducing Mdr2~/-/
Casp84PeP? animals the Mdr2~/~ phenotype could not be rescued
indicating that hepatocytic caspase-8 activation is a downstream
consequence and dispensable for the inflammatory response.
Strikingly, a pan-caspase (IDN-7314) dampened inflammasome
activation and ameliorated liver injury, periportal inflammation,
serum bile acid profile as well as intestinal dysbiosis.

Conclusion: Our data demonstrate that Mdr2 associated cholestasis
triggers intestinal dysbiosis, with translocation of endotoxin and
bacterial in the portal vein and subsequent NLRP3 inflammasome
activation, which contributes to higher liver injury. This process can
be blocked by pancaspase, but not hepatocytic caspase-8 inhibition.
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Background and Aims: Primary sclerosing cholangitis (PSC) is a
progressive immune-mediated liver disease, currently lacking effect-
ive medical therapy. In a recent European multicenter phase II clinical
study for primary sclerosing cholangitis (PSC), nor-ursodeoxycholic
acid (norUDCA), a side chain-shortened derivative of UDCA improved
cholestasis irrespective of previous response to UDCA. However,
potential immunomodulatory mechanisms of norUDCA are still
poorly understood. Since CD8 T-cell trafficking along the gut-liver
axis is an important pathophysiological factor in PSC, we aimed to
explore how norUDCA impacts on CD8 T-cell immunity.

Method: The potential modulatory effects of norUDCA on CD8 T-cell
immunity were assessed in vitro by proliferation and differentiation
assays as well as in vivo, in lymphocytic choriomeningitis virus
(LCMV) model of CD8 T-cell driven hepatic immunopathology and in
Mdr2 (Abcb4) KO mouse model of PSC.

Results: In vitro, norUDCA but not UDCA reduced CD8 T-cell
proliferation and lymphoblast formation by 53% compared to
untreated controls (p < 0.05). Mechanistically, mTOR(Ser2448) phos-
phorylation of CD8 T-cells was suppressed by norUDCA by 40% (p <

S6 Journal of Hepatology 2018 vol. 68 | S1-S36


mailto:liaolijunxiao@gmail.com
mailto:michael.trauner@meduniwien.ac.at

0.005). In line, norUDCA reduced mTORC1 and mTORC2 kinase
activities as reflected by lower phosphorylation level of P70 S6 Kinase
(Thr421/Ser424) and AKT(Ser473) by 41% (p<0.05) and 53% (p<
0.05), respectively. Additionally, norUDCA strongly reduced mean
fluorescence intensity of mTOR dependent Granzyme B and IFNy by
73% and 56%. Moreover, similar to rapamycin, glycolysis but not
oxidative phosphorylation in activated CD8 T-cells was inhibited by
norUDCA as shown by a reduction in extracellular acidification rate
without a change in oxygen consumption rate. In vivo, norUDCA
ameliorated hepatic injury and inflammation induced by LCMV as
shown by lower ALT (norUDCA + LCMV 88U/L vs LCMV 209.6U/L, p <
0.005) and decreased liver expression of Granzyme B by 41% (p <
0.005) and Cxcl10 by 40% (p < 0.005). Supporting our in vitro finding,
norUDCA remarkably reduced CD8 effector T-cell frequency in the
liver of LCMV infected mice. Notably, this reduction led to improved
control of inflammation without compromising quality of viral-
specific CD8 T-cell immunity. Additionally, norUDCA (but again not
UDCA) had similar impact on reducing liver CD8 T-cell number in
Mdr2 KO mice.

Conclusion: Overall, we unraveled novel anti-inflammatory mechan-
isms of norUDCA impacting mTOR signaling and distinct from UDCA,
indicating that norUDCA may represent a promising immunometa-
bolic drug for treatment of T-cell based inflammatory liver diseases.
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Background and Aims: Autoantibodies are key parameters in the
diagnostic of autoimmune hepatitis (AIH) among those with chronic
liver diseases. However, conventional autoantibodies such as anti-
nuclear (ANA), anti-smooth muscle (SMA), anti-liver kidney micro-
somal antibodies (LKM) and antibodies against soluble liver antigen
(SLA) either lack high sensitivity or high specificity. We screened for
alternative autoantibodies with a better clinical performance.
Method: Antibodies against Huntingtin-interacting protein 1-related
protein (HIP1R) were identified via a protein macroarray in patients
with AIH. Next, antibodies against a HIP1R fragment, measured with
an ELISA, were compared to conventional autoantibodies in three
independent adult cohorts: a training and internal validation cohort
from Hannover/Germany and an external validation cohort from
Bologna/Italy. In total 208 AIH samples (untreated: n=164; under
therapy: n =44), 350 samples with other chronic liver diseases and 46
healthy controls were analyzed.

Results: Patients with untreated AIH (type I and II) had the highest
anti-HIP1R antibody concentrations compared to non-AIH liver
diseases and healthy controls (p<0.001). Baseline anti-HIP1R
concentrations in AIH patients decreased to background levels of
non-AlH liver diseases during therapy.

With the receiver operating characteristic the optimal cut-off for the
distinction between untreated AIH and other liver diseases was
identified (52.7 arbitrary units; AUC: 0.86; 95% confidence interval:
0.81-0.91). With this cut-off anti-HIP1R antibodies (OR: 12.8; 6.9-
23.7) achieved a significantly higher sensitivity (0.77; 0.67-0.85)
compared to SMA, LKM and SLA, a significantly higher specificity
(0.80; 0.72-0.85) compared to ANA and SMA and the highest overall
accuracy [0.79 (0.73-0.83); ANA: 0.71 (0.65-0.77); SMA: 0.57 (0.51-
0.63), LKM: 0.64 (0.58-0.70); SLA: 0.64 (0.58-0.70)] for the diagnosis
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of untreated AIH in the retrospective training cohort from Hannover
(n=251).

Comparable results [anti-HIP1R: OR: 7.2 (3.5-14.9); sensitivity: 0.71
(0.56-0.83); specificity: 0.75 (0.68-0.81)] with a significantly higher
overall accuracy (0.74; 0.68-0.79) than ANA and SMA were found in
the prospective validation cohort from Hannover (n=238). In the
external validation cohort with only untreated AIH (n=25) from
Bologna, anti-HIP1R antibodies achieved the highest sensitivity
(0.89; 0.68-0.97) from all tested autoantibodies.

Diagnostic anti-HIP1R concentrations were even found in 85% (11/
13) of patients with untreated AIH negative for classical
autoantibodies.

Conclusion: Anti-HIP1R autoantibodies seem superior to conven-
tional autoantibodies (ANA, SMA, LKM) by a better clinical prediction
of AIH and by a simpler ELISA assay compared to the demanding
immunofluorescence titration on rodent tissue section.
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Intestine-specific deletion of Abcg5/g8 leads to hepatobiliary choles-
terol overload.
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Susanne N. Weber.

Background and Aims: Gallstone disease is one of the most common
disorders worldwide and is primarily caused by cholesterol super-
saturation of bile. Cholesterol is secreted into bile by the ATP-
dependent hepatobiliary sterol transporter ABCG5/G8, which also
transports phytosterols and is expressed in liver and small intestine.
Our aim now was to determine the role of intestinal ABCG5/G8 on
biliary lipid secretion and cholesterol homeostasis, using mice in
which the transporter is inactivated in the intestine but functional in
the liver.

Methods: Using BAC-based recombineering, we generated condi-
tional Abcg5/g8 knock-out mice allowing tissue-specific deletion of
the first 2 exons of Abcg5 and the first exon of Abcg8, respectively, by
cre-mediated recombination. Abcg5/g8 fl/fl mice were crossed to
Villin-cre mice expressing cre in the intestine under the control of the
Villin promoter (Abcg5/g8-Vil). Hepatic bile was collected via
cannulation of the common bile duct, and bile flow and biliary lipid
secretion rates were measured in the first hour of an acute bile fistula
in Abcg5/g8-Vil mice and controls.

Results: All animals developed normal, were fertile, and showed no
macroscopic abnormalities. Total bile flow remained stable for three
hours and did not differ between the strains. In hepatic bile from
the intestine-specific Abcg5/g8 knock-out mice, total lipid (1.1 £ 0.1 vs.
1.5+0.1 g/dl) and bile acid concentrations (69.5+3.3 vs. 784+
1.5 mole%) were significantly (p<0.05) reduced as compared to
controls. The mean cholesterol saturation index (CSI) exceeded 1 in
knock-out mice only (2.1 £0.3 vs. 0.9+ 0.1, p<0.05). In the first hour
of the acute bile fistula, cholesterol secretion rates were significantly
higher (0.30+0.07x vs. 0.15+0.03x umol/h/100 g), and phosphat-
idylcholine secretion rates were significantly lower in Abcg5/g8-Vil
mice than in controls. Upon feeding lithogenic diet (15% butter fat, 1%
cholesterol, 0.5% cholic acid) for 12 weeks, 89% of Abcg5/g8-Vil mice
vs. 58% of wild-type controls developed gross fatty liver disease, and
65% vs. 44% presented with cholesterol monohydrate crystals and
gallstones, respectively. CSIs were >1 in both groups (2.4 £0.8 vs. 1.9
+0.2; p<0.05).

Conclusions: Our results show that the intestine-specific deletion of
Abcg5/g8 leads to hepatobiliary overload and consecutive hyperse-
cretion of cholesterol, resulting in marked cholesterol supersatur-
ation of bile in the conditional knock-out mice without dietary

Journal of Hepatology 2018 vol. 68 | S1-S36 S7


mailto:taubert.richard@mh-hannover.de
mailto:susanne.weber@uks.eu

ORAL PRESENTATIONS

challenge. This is accompanied by decreased bile acid, phosphatidyl-
choline and total lipid concentrations. Further studies are needed to
determine the adaptive responses to the selective lack of cholesterol
and phytosterol efflux in the intestine.

PS-008

Ursodeoxycholic acid treatment is associated with prolonged
transplant-free survival in primary biliary cholangitis - even in
patients without biochemical improvements

M. Harms!, H. Van Buuren', W,J. Lammers', C. Corpechot?,

D. Thorburn?, P. Invernizzi*, H. Janssen®, PM. Battezzati®, E Nevens’,
K. Lindor®®, A. Floreani'’, C. Ponsioen'!, M.J. Mayo'?, A. Pares'?,

A.L. Mason', K.V. Kowdley', G. Hirschfield'®, B. Hansen>,

A.Van der Meer'. 'Erasmus University Medical Center, Gastroenterology
and Hepatology, Rotterdam, Netherlands; ?Hopital Saint-Antoine, APHP,
Centre de Référence des Maladies Inflammatoires des Voies Biliaires,
Paris, France; >The Royal Free Hospital, he Sheila Sherlock Liver Centre,
and UCL Institute of Liver and Digestive Health, London, United
Kingdom; *University of Milan-Bicocca, Division of Gastroenterology
and Program for Autoimmune Liver Diseases, International Center for
Digestive Health, Department of Medicine and Surgery, Milan, Italy;
>Toronto General Hospital, Toronto Centre for Liver Disease, Francis
Family Liver Clinic, Toronto, Canada; ®Universita degli Studi di Milano,
Department of Health Sciences, Milan, Italy; “University Hospitals
Leuven, KULeuven, Hepatology, Leuven, Belgium; $Mayo Clinic,
Gastroenterology and Hepatology, Rochester, United States; °Arizona
State University, College of Health Solutions, Phoenix, United States;
University of Padua, Department of Surgery, Oncology and
Gastroenterology, Padua, Italy; "' Academic Medical Center,
Gastroenterology and Hepatology, Amsterdam, Netherlands;

2UT Southwestern Medical Center, Digestive and Liver Diseases, Dallas,
United States; University of Barcelona, Liver Unit, Hospital Clinic,
CIBERehd, IDIBAPS, Barcelona; “University of Alberta, 14 Divison of
Gastroenterology and Hepatology, Edmonton, Canada; Swedish
Medical Center, Liver Care Network and Organ Care Research, Seattle,
United States; "®University of Birmingham, NIHR Biomedical Research
Unit and Centre for Liver Research, Birmingham, United Kingdom
Email: m.h.harms@erasmusmc.nl

Background and Aims: Treatment with ursodeoxycholic acid
(UDCA) is associated with a prolonged liver transplant (LT) free
survival in primary biliary cholangitis (PBC). The effect of UDCA is
primarily evaluated through improvements in alkaline phosphatase
(ALP) and/or bilirubin. In this study, we aimed to assess the
association between UDCA and LT-free survival among PBC patients
without improvements of these surrogate markers after 1 year of
treatment.

Method: An international cohort study including PBC patients from
14 large hepatology centers was performed. The association between
UDCA therapy and LT-free survival was assessed with Cox survival
analyses and inverse probability of treatment weighting, and was
adjusted for sex, age, year of diagnosis, and baseline biochemistry
including ALP, total bilirubin, albumin, platelet count, aspartate
aminotransferase and alanine aminotransferase.

Results: We included 3902 patients with PBC, who were followed for
a median of 7.8 (IQR 4.1-12.1) years. Mean age was 54.3 (SD 11.9)
years, 3552 (94%) were female, and 3529 (90.4%) received UDCA
treatment. In the overall cohort, UDCA was associated with a reduced
risk of LT/death (adjusted HR 0.46, 95%CI 0.40-0.52, p<0.0001) as
opposed to no treatment. 624/3529 (17.7%) UDCA-treated patients
showed no reduction in ALP after 1 year of UDCA. In these patients,
UDCAwas independently associated with a significantly lower risk of
LT/death (adjusted HR 0.61, 95%CI 0.46-0.81, p = 0.0008). In patients
who did show a reduction of ALP after 1 year (n=2905, 83.3%), the
adjusted HR was 0.37 (95%C10.31-0.44, p < 0.0001). In the 1484/3529
(42.1%) UDCA-treated patients that experienced no reduction of
bilirubin after 1 year of treatment, UDCA was also associated with a
significantly reduced risk of LT/death (adjusted HR 0.55, 95%CI 0.45-

0.67, p<0.0001), as opposed to a HR of 0.34 (95%CI 0.27-0.41, p<
0.0001) for patients that did show a reduction of bilirubin. In 337/
3529 (9.5%) treated patients with neither ALP nor bilirubin
improvement, UDCA treatment still showed a trend towards a lower
risk of LT/death (HR 0.76, 95%CI 0.55-1.07, p = 0.113).
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Conclusion: UDCA therapy was independently associated with a
prolonged [T-free survival among PBC patients. Although the
association was strongest in case of a biochemical improvement, it
remained in those without any reduction of the commonly used
surrogate markers. This finding supports the hypothesis that UDCA
might have additional mechanisms of action.

Cirrhosis and its complications: Experimental
and pathophysiology
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Stem cells as a new therapeutic strategy for portal hypertension
and cirrhosis
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Background and Aims: Liver cirrhosis still represents a serious
health problem; indeed lack of treatments to promote its regression
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requires the development of new therapies including pluripotent
stem cells transplantation. We herein aimed at characterizing the
effects of human-placenta derived stem cells in a pre-clinical model
of cirrhosis.

Method: Mesenchymal (hMSCs) and epithelial (hAECs) stem cells
were isolated from human amnion membranes. Cirrhotic rats (CCl,
inhalation) received 4 x 10 hMSCs, 4 x 10% hAECs, or vehicle (NaCl
0.9%) (i.p.; n=10). After 2 weeks the following parameters were
analysed: (a) stem cells engraftment by human mitochondria
detection; (b) hemodynamic: mean arterial pressure (MAP), portal
pressure (PP), portal blood flow (PBF) and hepatic vascular resistance
(HVR); (c) liver microcirculatory function as response to acetylcho-
line; (d) hepatic cellular phenotype (fibrosis and hepatic stellate cells
[HSC], inflammatory and endothelial phenotypes).

Results: Livers from stem cells-transplanted cirrhotic animals
showed positivity to human mitochondria. Interestingly, cirrhotic
rats receiving stem cell therapy had significantly lower PP than
vehicle animals (15.4 £ 0.7 mmHg Veh vs. 12.8 +0.7 hMSCS (-17%);
12.3+1.0 hAECs (-20%); p<0.01), without changes in PBF, thus
indicating decreased HVR. This was associated with a marked
amelioration in liver microcirculatory dysfunction (+166% hMSCS,
p =0.023/+109% hAECs, p=0.083). Blood tests showed improvement
in the hMSCs group (Bilirubin —85% p = 0.03; Albumin +18% p = 0.04;
AST -40% p = 0.08), without changes in the hAECs group.

The underlying mechanisms for the amelioration in portal pressure
and liver microcirculatory dysfunction were mainly associated with a
marked de-activation of HSC; hMSCs: —90% aSMA, —60% PDGFRB,
—77% TGFB, —50% TIMP1, —68% collal and —-80% desmin. hAECs:
—-75% oSMA, -32% PDGFRB, —30% TIMP2, —-50% collal, without
changes in desmin. Hepatic fibrosis was not changed, however hMSCs
treatment improved the hepatic inflammatory [-65% MCP-1, —74%
TNFa] and endothelial phenotypes [-80% CD31, —87% ET-1]. All p<
0.05.

Conclusion: The present pre-clinical study demonstrates for the first
time the effectiveness, and the mechanism of action, of transplant-
ation of human pluripotent stem cells as a treatment for advanced
cirrhosis and portal hypertension. The results obtained open the
possibility of evaluating the possible beneficial effects of human stem
cells in patients with chronic liver disease.
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Targeting the nitric-oxide downstream pathway in bile-duct
ligated rats to improve portal hypertension and liver fibrosis
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Background and Aims: In cirrhotic livers the distorted nitric-oxide
(NO) pathway worsens portal hypertension. We aimed to improve
intrahepatic vasodilation and portal hypertension in cirrhotic rats by
targeting the NO downstream pathway: soluble guanylate cyclase
(sGC) - cyclic guanosine monophosphate (cGMP) - phosphodiester-
ase 5 (PDES5).

Method: 46 rats underwent bile-duct ligation (BDL) or sham
operation. One week after surgery, animals received bidaily gavage
of sGC-stimulator riociguat (RIO, 0.5 mg/kg), sGC-activator cinaciguat
(CINA, 1 mg/kg), PFE5-inhibitor tadalafil (TAD, 1.5 mg/kg) or vehicle
(VEH) for three weeks, respectively. Subsequently mean arterial
pressure (MAP), heart rate (HR), portal pressure (PP), splanchnic
blood flow, portal venous blood flow (PVBF) and intrahepatic
resistance (PP/PVBF) were assessed and serum transaminases
measured. Degree of hepatic fibrosis was quantified using chrome
aniline blue (CAB) staining, hepatic hydroxyproline (HP) content and
collagen expression. Intrahepatic cGMP levels and degree of
inflammation (IL6, MCP-1) were assessed by PCR.
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Results: BDL-VEH controls presented with portal hypertension (PP:
13.1 £3.3 mmHg) and liver cirrhosis. All treatments increased hepatic
cGMP levels, especially RIO (+3.4-fold; p=0.006). Both, RIO (9.9
2.2 mmHg; p=0.021) and TAD (10.2 + 2.5 mmHg; p =0.050) treated
animals had significantly lower PP than BDL-VEH rats, whereas MAP
and HR were not affected. In line, intrahepatic resistance decreased
significantly in BDL-RIO animals (4.85 + 1.3 vs. 2.86+0.6; p = 0.005).
Furthermore, livers of RIO (HP: 350 + 66 vs. 503 +43 nug/g; p=0.003/
CAB: 2.1+0.8 vs 4.2 +1.6%; p=0.011) and TAD (HP: 281 + 111 vs. 503
+43pg/g; p=0.003) treated rats had significantly less fibrosis
compared to BDL-VEH controls. Hepatic collagen expression
decreased by 50% in both groups. Significantly reduced levels of
transaminases AST (RIO: —35%; TAD: —23%) and ALT (RIO: —32%; TAD:
—27%) as well as less IL6 expression (RIO: —-56%) indicated
anti-inflammatory effects. In contrast, BDL-CINA rats suffered from
toxic side effects. They presented with significant weight loss,
increased lactate levels and a drop in MAP, without ameliorating
hepatic hemodynamics, liver fibrosis or inflammation.
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Conclusion: Increasing c¢GMP availability reduces intrahepatic
resistance, decreases portal pressure and further improves liver
fibrosis. sGC stimulators may be a potential treatment option for
cirrhotic portal hypertension. Yet, pharmacokinetics in cirrhosis still
need to be explored.
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Serum concentrations of Macrophage Migration Inhibitory Factor
(MIF) and its soluble receptor CD74 predict transplant-free short-
term survival in patients with acute decompensation of liver
cirrhosis
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Background and Aims: Macrophage migration inhibitory factor
(MIF) is a proinflammatory cytokine with chemokine-like functions
and an important regulator of innate immune responses in different
inflammatory diseases. We hypothesized that serum concentrations
of MIF may indicate patients at risk of acute-on-chronic liver failure
(ACLF) - a highly inflammatory multiple organ failure syndrome in
decompensated cirrhosis.
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Method: Concentrations of MIF and the shed form of its receptor
(soluble CD74) were determined in sera from 292 German patients
hospitalized for decompensation of cirrhosis with ascites, of which
78 (27%) had ACLE Short-term mortality was prospectively assessed
90 days after inclusion. The MIF promoter polymorphisms G/C —173
and (CATT)s_g —794 were determined in DNA isolated from EDTA-
blood using tagman genotyping PCR assays or fragment length
analysis respectively.

Results: Although serum concentrations of MIF and sCD74 did not
correlate with liver function parameters or ACLF higher MIF
(optimum cut-off >2300 pg/ml) and lower concentrations of sCD74
(optimum cut-off <66.5 ng/ml) both indicated poorer 90-days
transplant-free survival in univariate Cox regression analyses
(unadjusted HR 2.01 [1.26-3.22]; P=0.004 for MIF; HR 0.59 [0.38-
0.92]; P=0.02 for sCD74) and after adjustment in multivariate models
(Figure 1). Higher MIF concentrations correlated with higher
surrogates of systemic inflammation (white blood cells, C-reactive
protein). The investigated MIF promoter variants showed an
association with sCD74 levels but did not correlate with short-term
outcome.
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Conclusion: Serum concentrations of Macrophage Migration
Inhibitory Factor (MIF) and its soluble receptor CD74 increased 90-
days transplant-free survival in patients with acute decompensation
of cirrhosis. As this effect was independent of the investigated genetic
predispositions and liver function but rather reflected systemic
inflammation, MIF and sCD74 represent promising prognostic
markers beyond classical scoring systems in patients at risk of ACLE
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Oxidized albumin present in patients with decompensated
cirrhosis triggers the inflammatory response in peripheral
leukocytes through the p38 MAP kinase pathway
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Background and Aims: Recent findings suggest that systemic
inflammation characterized by increased levels of cytokines and
oxidative stress plays a major role in the pathogenesis of ACLF in
patients with decompensated cirrhosis. However, the endogenous
factors triggering exacerbated inflammation in these patients remain
unknown. Oxidation of circulating albumin to non-mercaptalbumin
1 (HNAT1) and 2 (HNA2) is a common finding in cirrhosis. HNA1 and
HNA2 have reduced binding capacity, lack the ability to effectively

remove circulating toxic substances and are useful markers of
oxidative stress in cirrhosis. Here, we examined whether in addition
to these properties, HNA1 and HNA2 have the ability to activate
innate immune cells and therefore to act as triggers of systemic
inflammation in decompensated cirrhosis.

Method: The study included 48 healthy volunteers (HV), 41 patients
with compensated cirrhosis and 153 patients with decompensated
cirrhosis of whom 72 had ACLE Levels and post-translational
modifications of HNA1 and HNA2 were determined by HPLC and
LC-qTOF/MS, respectively. Cell assays were performed in leukocytes,
PBMCs and PMNs. Cytokine and eicosanoid levels in cell supernatants
were measured by bead-based multiplex assays and LC-MS/MS,
respectively. Gene expression was determined by real-time PCR.
Kinase signaling pathways were determined by Proteome Profiler
Human Phospho-Kinase Array Kit and validated by western blot.
Results: Plasma HNA1 and HNA2 levels increased in parallel with the
severity of the disease and correlated very closely with markers of
systemic inflammation (i.e. IL-6, IL-1B, TNF-alpha and IL-8) in patients
with decompensated cirrhosis. Incubation of leukocytes with HNA1,
which was characterized as a cysteinylated form of albumin, at
concentrations in the range detected in patients with decompensated
cirrhosis, resulted in increased IL-1beta, IL-6 and TNF-alpha mRNA
and protein expression and enhanced release of eicosanoids (PGE,,
PGF,,, TXB, and LTB,). Analysis of the Phospho-Kinase Array results
revealed that HNA1 actions on leukocytes were associated with
phosphorylation of the p38 MAP kinase.

Conclusion: Oxidized plasma albumin triggers inflammation in
peripheral immune cells, providing a rationale for the removal and
replacement of these oxidized albumin forms to efficiently prevent
the development of organ failures in patients with decompensated
cirrhosis.
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Background and Aims: Infection is the most common cause of death
in advanced liver disease secondary to immune suppression. We
previously identified that circulating prostaglandin E2 (PGE2) was
partly responsible for mediating immune suppression in acute
decompensation/Acute-on-chronic liver failure (AD/ACLF) patients.
Furthermore, albumin antagonised PGE2 effects and our single arm
ATTIRE (Albumin to prevent infection in chronic liver failure)
feasibility study of 79 patients at 10 sites demonstrated that 20%
Human Albumin Solution (HAS) infusions improved immune
function in AD/ACLE Bacterial infections in AD/ACLF worsen 1 year
mortality irrespective of liver disease severity and we therefore
hypothesized that patients demonstrating a greater improvement in
immune function following HAS would correlate with improved
outcome.

Method: Immune function was assessed ex-vivo by treating human
monocyte-derived macrophages (MDMs) with plasma samples
randomly selected from the ATTIRE feasibility cohort corresponding
to days 1 (pre-treatment), 5, 10 and 15 (end of trial) (n=4-7) of
participation, and measuring lipopolysaccharide-induced Tumour
Necrosis Factor-alpha (TNFa) and Interleukin-10 production by ELISA.
Plasma samples were divided a priori into two groups: those who
died or survived during 6 months follow up at local NHS sites.
Results: There were no differences in clinical characteristics
between groups pre-treatment; however, non-survivors developed
increased nosocomial infections (36.7% vs 27.8%) and substantially
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more renal dysfunction (26.7% vs 0%) during trial period. Our ex-vivo
assay demonstrated worse immune function pre-treatment (day 1) in
non-survivors (Fig. B) but unexpectedly showed a greater improve-
ment at day 5 compared to survivors, with TNFa production reaching
healthy levels (Fig. A). Moreover, PGE2 receptor antagonists improved
immune function over the effect of HAS, irrespective of group
(Fig. A,B). Lastly, non-survivors displayed significantly higher
circulating C Reactive Protein (CRP) levels throughout trial period,
consistent with an overall “hyper-inflammatory” phenotype.
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Conclusion: Immune function was restored following HAS infusion
to healthy levels by discharge in both survivors and non-survivors.
Counter-intuitively, a more rapid improvement in immune function
was associated with worse clinical outcome which was mirrored by a
hyper-inflammatory phenotype in non-survivors, according to CRP
levels. We have previously demonstrated lipid mediators profiling
defined hyper/hypo-inflammatory profiles in AD/ACLFE. This work is
currently associative and future studies will investigate underlying
molecular mechanisms and whether immune effects of HAS differ
according to inflammatory profile.
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Acute-on-chronic liver failure is characterised by hepatocyte
gasdermin D cleavage and release of the pro-inflammatory
Damage Associated Molecular Pattern (DAMP) IL-a
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Background and Aims: Acute-on-chronic liver failure (ACLF) displays
systemic inflammation and non-apoptotic hepatocyte cell death.
Gasdermin D (GSDMD) is a mediator of pyroptotic cell death. Upon
cleavage, GSDMD forms pores in the cell membrane leading to cell
death and release of DAMPs, such as IL-10. The aim of this study was
to determine if GSDMD cleavage and hepatocyte IL-1a release are
features of ACLF in rodent models.

Method: Cirrhosis was induced in male C57BL mice by CCl4 gavage
(0.5 ml/kg), and ACLF by LPS injection (2 mg/kg i.p). For validation
experiments, cirrhosis was induced bile duct ligation (BDL) in
Sprague-Dawley rats, and ACLF by LPS injection (0.03 mg/kg i.p).
Experiments were terminated at baseline (control) or 4 hours (ACLF)
following LPS injection (n=7/group). Plasma ALT, creatinine and
brain tissue water content were measured by standard techniques.
GSDMD cleavage was assessed by Western blot (ratio cleaved:full-
length). IL-10. expression was assessed by immunohistochemistry
and ELISA. In vitro experiments were conducted on HepG2 cells, and
immunofluorescence was performed using standard techniques.
Results: CCl4+LPS mice show features of ACLF following LPS
injection, with increased plasma ALT, creatinine and brain water at
4 hours compared to control. No positive immunostaining for IL-1a
was seen at baseline, but following LPS multiple IL-1o positive
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hepatocytes are visible, consistent with cleavage of pro-IL-1oa. A
significant increase in hepatic mature IL-1a is noted in the CCL4 + LPS
group at 4 hours compared to control (13.7+3.5 vs 3.3+0.3 pg/ml,
p <0.05). Importantly, no significant change in hepatic TNF-a or IL-18
was seen. A similar increase in mature IL-1a is seen in BDL + LPS at 4
hours compared to BDL control (21.7 6.9 vs 0.2 £ 0.1 pg/ml, p <0.01).
Cleavage of hepatic GSDMD is seen in CCl4 + LPS at 4 hours compared
to control (ratio: 7.7+12 vs 21+0.3, p<0.01). Experiments in
HepG2 cells demonstrate exposure to LPS in vitro also leads to
GSDMD cleavage. Additionally, immunofluorescence demonstrates
cytoplasmic IL-1a expression, which is reduced following LPS,
consistent with GSDMD-mediated pore formation and IL-10 release.
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Figure: GSDMD cleavage in liver from control (CCI4 at baseline) and ACLF (CCI4+LPS) mice (n=7/group), presented
as representative western blot (left panel) and d yof N length GSDMD (right panel).
Bar chart data are mean (SEM). Values compared with unpaired t-test.

Conclusion: This study demonstrates, for the first time, that ACLF is
characterized by hepatocyte GSDMD cleavage, pore formation and
release of the pro-inflammatory DAMP IL-1a. These findings suggest
pyroptotic hepatocyte death as a key mechanism in ACLF, and support
GSDMD and IL-1a as potential therapeutic targets in ACLE

PS-015

Gut microbiome is profoundly altered in acute-on-chronic liver
failure as evaluated by quantitative metagenomics. Relationship
with liver cirrhosis severity
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Background: Alterations in gut microbiome are common in human
chronic diseases. Previous studies in patients with cirrhosis have
shown a decreased gut microbial richness compared to healthy
subjects. ACLF is the most severe clinical form of cirrhosis and is
frequently associated with bacterial infections arising from endogen-
ous flora. There is lack of information about gut microbiome
alterations in ACLF using quantitative metagenomics.

Aims: To investigate the alterations in gut microbiome in a large
series of patients with cirrhosis encompassing the whole spectrum of
disease, from compensated (C), to acutely decompensated (AD)
without ACLF, and ACLE
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Method: Stool samples were collected prospectively from 200
patients with cirrhosis: 35 C, 89 AD, and 76 ACLE DNA extraction
was performed using the Ion Proton sequencer for metagenomics
characterization of complex microbial communities’ composition.
Microbial genes were grouped into clusters, denoted as metagenomic
species (MGS), on the basis of their abundance profiles. Data was
analyzed using non-parametric tests (Kruskal Wallis test or Dunn
test), and Spearmans’ correlations (p <0.01).

Results: Overall, there was a significant loss of gene richness that
correlated with disease stages. Gene richness was particularly low in
patients with ACLF, independently of whether ACLF was present at
hospital admission or developed during hospitalization. Reduced
gene richness in ACLF appeared to be unrelated to antibiotic therapy.
Two-hundred-and-ninety of the 1158 MGS detected contrasted
between at least one disease stage. Interestingly, 44 MGS contrasted
between AD and ACLE The number of organ failures and MELD and
Child-Pugh scores correlated positively with 3 MGS, basically from
taxa that belong to Enterococcus. Unexpectedly, disease severity and
organ failure also correlated with the finding of human DNA in stools.
Conclusion: Cirrhosis is characterized by marked alterations in gut
microbiome that correlate with disease stage. Gene richness is
strikingly reduced in the setting of ACLE Enterococcus species
correlate with disease severity, particularly with ACLE The signifi-
cance of the finding of homo sapiens DNA in stool samples of patients
with cirrhosis, is uncertain but could be a marker of gut inflammation
associated with disease severity, as shown by findings in inflamma-
tory bowel disease.
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Diet affects gut microbiota and modulates hospitalization risk
differentially in an international cirrhosis cohort
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Background and Aims: The relative ranking of cirrhosis-related
deaths differs between high/middle-income countries. Gut micro-
biome is affected in cirrhosis and related to diet. However, analysis of
differing dietary habits on gut microbiota and clinical outcomes is
unclear.

Method: Outpatient compensated/decompensated cirrhotics and
controls from Turkey and USA underwent dietary and stool
microbiota analysis. Cirrhotics were followed till 90-day hospitaliza-
tions. Shannon diversity and multi-variable determinants of micro-
bial diversity and hospitalizations were studied within/between
groups.

Results: 296 subjects (157 USA:48 ctrls, 59 comp, 50 decomp, 139
Turkey:46 ctrls, 50 comp, 43 decomp) were included. Cirrhotics
between cohorts had similar MELD scores (Table). American
cirrhotics had more men, greater rifaximin/lactulose use and higher
hepatitis C/alcohol etiologies. Coffee intake was higher in Americans
while tea, fermented milk and chocolate intake were higher in Turkey
(p<0.01). The entire Turkish cohort had a significantly higher
diversity than Americans, which did not change between their
controls and cirrhotics (Figure). In contrast, diversity changed in the
US-based cohort and was the lowest in decompensated patients.
Coffee, tea, vegetable, chocolate and fermented milk intake predicted
a higher diversity while MELD score, lactulose use and carbonated
beverage use predicted a lower microbial diversity. The Turkish
cohort had a lower risk of 90-day hospitalizations (Table). Coffee/tea
and chocolate predicted lower 90-day hospitalization risk

independent of cirrhosis severity (OR lactulose 3.84, MELD 1.15,
coffee/tea 0.39, chocolate 0.33).
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USA Turkey
USA (n=157) Turkey (n=139)
Ctrl Comp Decomp Control  Comp Decomp
All (n=48) (n=59) (n=50) All (n=46) (n=50) (n=43)
AgeT 62+14 61£8 61+7 42+8 60+10 60+12*
MalesT 121 27 48 46* 79 23 29 27
MELD - 87+29 126+ - 8.4+ 12+
5.3* 24 3.5*
PPI Use 55 10 19 26* 46 8 17 31
Lactulose' 38 0 0 38 90 0 19
Rifaximin' 31 0 0 31 50 0 8
All-cause 90-day 29 0 9 20* 12 0 5 7*
hospitalizations
Liver-related 90-day 25 0 6 19* 10 0 3 7

hospitalization

b <0.05 between USA and Turkey, *p < 0.05 within same population

Conclusion: In this study of cirrhotic patients and healthy controls
from USA and Turkey, a Mediterranean diet, along with coffee, tea and
chocolate intake, is associated with a higher microbial diversity and
an independently lower risk of 90-day hospitalizations.

Clinical management of hepatocellular
carcinoma
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Personalized T cell therapy against HBV-related
hepatocellularcarcinoma
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Background and Aims: Short HBV-DNA fragments are frequently
integrated in HBV-related hepatocellularcarcinoma (HCC). We
hypothesized that the HBV transcriptomic profile detected in HCC
can guide the correct selection of HBV-specific T cell receptors (TCR)
used to engineer T cells for HCC targeted immunotherapy in patients.
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Method: HBV-DNA integrants in HCC cell lines were characterized
using targeted re-sequencing of the HBV transcriptome and HBV-
specific Nanostring probes. TCRs specific for different HBV epitopes
was introduced in lymphocytes through mRNA electroporation.
These cells were tested in vitro for HCC recognition or adoptively
transferred in a liver transplanted patient with HBV-related HCC
metastases in the lungs. Clinical parameters and imaging of HCC were
evaluated longitudinally.

Results: We first test whether short integrated HBV fragments can
produce HBV epitopes recognized by CD8 T cells. Expression of short
specific HBV regions was characterized in natural HBV-related HCC
lines negative for serological markers of HBV infection. We demon-
strated the functional presentation of the HBV epitope encoded
within the integrated sequences. We then analyzed the profile of
integrated HBV-DNA fragments in the primary HCC of a liver
transplant patient with HBsAg negative HCC relapses in the lungs.
We detected the presence of mRNA coding for a short region of the
HBV envelope and we engineered the patient’s lymphocytes with a
HBV-specific TCR specific for this region. Multiple adoptive transfers
of engineered HBV-specific TCR T cells were performed over a 6
months period as a therapy for HCC relapses. No therapy-related
adverse events were observed. CT imaging performed before and
during therapy showed an objective positive response with a
volumetric reduction of nearly all lung lesions detected without
new lesions in the lung or liver till date.

Conclusion: HCC cells serologically negative for HBV-antigen can be
lysed in vitro by T cells engineered with HBV-TCR specific for HBV
epitopes originating from short HBV-DNA fragments detected in the
HCC. Thus HBV DNA integration profile of tumour cells can guide
personalized T cell adoptive immunotherapy of patients with HBV-
related HCC. Therapy with T cells engineered with HBV-specific TCRs
selected with this criteria demonstrated objective signs of clinical
effectiveness.

PS-018

Role of 99mTc-Macroaggregated Albumin SPECT/CT based
dosimetry in predicting survival and tumor response of patients
with locally advanced and inoperable hepatocellular carcinoma
(HCC) treated by selective intra-arterial radiation therapy (SIRT)
with yttrium-90 resin microspheres, a cohort from SARAH study
A.-L. Hermann', A. Dieudonné?, R. Maxime', S. Manuel?, P. Helena®,
C. Gilles?, C. Laurent?, L. Rachida?, V. Vilgrain', S.T. Group®. 'Hépital
Beaujon, Radiology, Clichy, France; 2Hépital Beaujon, Nuclear Medicine,
Clichy, France; >Hopital Européen Georges Pompidou, URC-Biostatistical
Unit, Paris Cedex 15, France; “Hépital Beaujon, Hepatology, Clichy,
France; °Hépital Beaujon, Radiology, Paris, France
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Background and Aims: To assess the role of 99mTc-MAA SPECT/CT
based dosimetry in predicting survival and tumour response of
patients with locally advanced and inoperable HCC treated by SIRT
with yttrium-90 resin microspheres.

Method: Among the 184 patients from the SARAH trial who received
SIRT, 121 and 109 were included in the survival and tumour response
analysis respectively, according to available dosimetric/tumour
response data. All exams (baseline CT, MAA-SPECT/CT and Y90
SPECT/PET) were centralized and reviewed. Tumour-absorbed-dose
was computed using MAA-SPECT/CT. Visual agreement between
MAA and baseline CT, and between MAA and Y90 imaging were
assessed with a 3-points scale (good, acceptable, and poor). Overall
survival (0S) was evaluated using Kaplan-Meier tests. Tumour
response was assessed on follow-up CT performed 6 months after
the treatment, using RECIST 1.1. The predictive role of tumour-
absorbed-dose on OS and tumour response was assessed.

Results: Median OS of the entire cohort was 9.3 months (95% Cl 6.7-
10.7). The median tumour-absorbed-dose was 112.2 Gy (IQR 67.8-
220.0). Patients who received >100 Gy (n=67) had significantly
longer survival (median 14.1 months (95% CI 9.6-18.6) vs. 6.1 months

ORAL PRESENTATIONS

(95% CI 4.9-6.8) in patients receiving <100 Gy, p <0.0001). Among
them, those with a good visual agreement (n=24) had the longest
median OS (24.9 months 95% CI 9.6-33.9). Objective response (OR)
and disease control (DC) rates were 20.5% and 63.7%. DC was
significantly associated with higher tumour-absorbed dose (median
121.4 Gy (IQR 86.0-189.8) vs. 85.1 Gy (IQR 58.4-164.3) in non-DC
patients, p = 0.0204), while OR was not (median 133.4 Gy (IQR 76.2-
238.1) vs. 103.6 Gy (IQR 72.0-174.7) in non-OR patients, p=0.2).
Among DC patients who received >100 Gy, those with a good visual
agreement (m =31 treatments) had the highest DC rate (70.5%).
Conclusion: Tumour-absorbed dose computed on MAA-SPECT/CT is
significantly associated with overall survival and disease control. The
best OS and DC rates were observed in patients who had both
>100 Gy and good visual CT-MAA-Y90 agreement.

PS-019

Pattern of progression determines post-progression survival in
patients with hepatocellular carcinoma treated with
Radioembolization
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Background and Aims: In patients with hepatocellular carcinoma
(HCC) treated with sorafenib, post-progression survival (PPS) is
influenced by multiple variables, including the pattern of disease
progression. Our objective was to assess the influence of patterns of
progression in the PPS in patients with HCC treated with radio-
embolization (RE).

Method: Patients treated with RE between 1998 and 2015 were
identified and those in BCLC-A stage with a nodule <5 cm or BCLC-C
with metastasis to the lymph nodes were excluded. Patients were
classified in 4 groups according to the pattern of progression: growth
of treated lesions (gTL), growth of untreated lesions (gUTL), new
intrahepatic disease (nIHD) or new extrahepatic lesions or vascular
invasion (nEHD). Overall survival (OS, time from RE until death or last
follow-up visit) and PPS (time from progression until death or last
follow-up visit) were plotted using Kaplan-Meier method and
compared by log-rank test. PPS and OS are expressed as median
[95%CI]. A Cox regression was built to verify if pattern of progression
was an independent prognostic factor.

Results: Out of 113 patients treated with RE that met the inclusion
criteria, 77 had disease progression after a median follow-up of 14
months. Patterns of progression were gTL (n=19), gUTL (n=9), nIHL
(n=23) or nEHD (n=26). OS in the entire cohort was 15.0 months
[11.35-18.65] and PPS was 6.0 months [2.79-9.20]. PPS was similar in
patients with nIHD (5.0 months [2.74-7.25]) or nEHD (4.0 months
[1.20-6.79]), p=0.42. Likewise, PPS was similar in patients with gTL
(9 months [7.04-10.95]) or gUTL (15.0 months [12.34-17.65]), p=
0.74. Patients with growth of treated or untreated hepatic lesions
(gHL) had a PPS of 12 months [7.10-16.89] that was significantly
longer than the 4 months [2.20-5.79] of patients with new lesions
inside or outside the liver (nL), p = 0.019. This classification of pattern
of progression retained an independent prognostic value for PPS (HR:
2.96 95%CI: 1.6-5.47) in a multivariate model adjusted by ALBI grade
and neutrophil to lymphocyte ratio. Time to progression in the gTL
group (14.0 months [6.97-21.03] was significantly longer than that in
the nEHD group (5.0 months [1.80-8.99]; p=0.018) and the nIHD
group (4.0 months [2.17-5.83], p = 0.48), while it was lowest for the
gUTL group (2.0 months [0-4.77].

Conclusion: In a cohort of patients with HCC treated with RE,
progression in the form of new intra- or extra-hepatic lesions was an
independent prognostic factor of PPS.
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Lower compliance to prior HCC surveillance and liver function
impairment explain the apparent higher HCC incidence under
direct antivirals in HCV compensated cirrhotic patients: the
French multicenter prospective ANRS CO12 CirVir cohort
experience
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Background and Aims: This study aimed to accurately assess the
incidence of HCC under and following DAAs therapy in patients with
compensated cirrhosis included in the French prospective multi-
centre ANRS CO12 CirVir cohort as well as possible confounders.
Method: Data were collected from 1269 patients with compensated
biopsy-proven HCV-cirrhosis recruited between 2006 and 2012 in 35
centres and currently prospectively followed-up, including clinical
and biological features at baseline and achievement of a sustained
virological response (SVR) during the study period. Patients were
classified into 3 groups: patients who experienced DAAs (DAAs
group, n =332, TO = date of DAAs treatment), patients who achieved
SVR following interferon-based regimen (SVR-inf group, n =497, TO =
date of interferon therapy treatment allowing SVR), non-SVR patients
who never experienced DAAs (non-SVR group, n=440, TO=
inclusion).

Results: During a median follow-up of 67.5 months, 749 (59%)
patients achieved SVR. As compared to SVR-inf group, DAA patients
were older (59.2 yrs vs 55.5yrs, p<0.0001), had higher rates of
diabetes (24.9% vs 16.3%, p=0.002), higher rates of baseline
endoscopic portal hypertension (17.3% vs 35.5%, p<0.0001) and
lower platelet count (132/mm> vs 156/mm>, p<0.0001) and
although compensated had a more impaired liver function [pro-
thrombin time: 85% vs 91%, albuminemia: 40.2 g/l vs 43 g/l, bilirubin:
13 pmol/l vs 10 pmol/l, all p<0.0001). During follow-up (fu), 200
(15.7%) patients developed HCC [DAAs group: 15 (4.5%), fu=21.2
months), SVR-inf group: 30 (6.0%), fu = 63.0 months), non-SVR group:
155 (35.2%), fu=42.5 months), p <0.0001 for fu]. Corresponding HCC
3 yrs-cumulative incidences (Cuml) were 6.0% vs 2.9% vs 30.3%
respectively (global p<0.0001, DAAs vs SVR-inf: HR=2.46 [1.18;
5.11], P=0.01, see Figure). Median rates of performed screening
procedures were 81% in patients who developed HCC under DAAs vs
100% in the two other groups (p <0.0001). In multivariate analysis
DAAs intake was not associated with a higher risk of HCC occurrence.
To account for indication biases and characteristics of patients, we
used IPTW method. This approach confirmed the absence of
deleterious effect of DAAs on HCC occurrence.
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SVRwith DAAfree treatment 497 (0) 486 (1) 476 (5 455 (4 435 (2 413 (1) 391
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Conclusion: Although characterized by a shorter follow-up, com-
pensated HCV cirrhotic patients experiencing DAAs have a lower HCC
incidence as compared to non-SVR patients. An initial two-fold
increase is observed as compared with patients who achieved SVR
following interferon-based regimen, but can be explained by the
phenotype of patients receiving DAAs encompassing older age,
higher rates of comorbidities, impaired liver function and lower
compliance to HCC surveillance prior to DAAs intake. These results do
not support alarming reports suggesting higher risk of HCC following
DAAs therapy.
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Post-treatment liver stiffness measurement is not useful to
predict hepatocellular carcinoma in HCV patients who achieve
SVR
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Background and Aims: The risk of development of hepatocellular
carcinoma (HCC) persists in HCV patients who achieve a sustained
virological response (SVR) after direct acting antiviral (DAA)
treatment. Some predictors have been determined but the impact
of the liver stiffness measurement (LSM) evolution between baseline
and the post-treatment period on the occurrence of HCC is unknown.
The aim of this study was to prospectively assess the role of LSM and
its evolution for predicting the risk of HCC in HCV patients with SVR
after DAA therapy.

Method: Patients were included in two French centers between
May 2008 and November 2016. All consecutive patients treated with
DAA and without prior history of HCC were included. LSM was
assessed with the FibroScan® device before treatment and at least
once during follow-up (12-24 and/or 48 weeks after the end of
treatment). Delta-LSM was defined as LSM during follow-up - LSM at
baseline. Patients were screened every six months for HCC using
ultrasound and HCC occurrence during and after the treatment were
considered.

Results: 849 patients (male 52.3%; median age: 61 years; genotype 3
14.7%; diabetes 15.9%; LSM > 12 kPa 41.9%) were included. 799 of
them (94.1%) achieved SVR. Median [Q1-Q3] LSM (kPa) was 10.9 [7.9-
18]; 8.5 [5.5-16.6]; and 7.0 [5.0-13.9] at baseline, end of treatment,
and the latest follow-up, respectively. Median decrease was —3.6
[-6.2- —1.1]kPa. For a median follow-up of 5 months [3-10], four
patients died and 30 (3.5%) developed HCC in a median time of 5 [3-
10] months. In the univariate analysis, delta LSM was associated with
HCC (Hazard ratio [95% confidence interval]=0.95 [0.91-0.99] per
kPa, p=0.01). In multivariate analysis, factors independently asso-
ciated with the risk of HCC were age (1.05 [1.02-1.09] per year, p =
0.002), diabetes (3.03 [1.46-6.28], p =0.003) and baseline LSM (1.05
[1.03-1.06] per kPa, p<0.0001; HR=2.5 [0.3-24] for patients with
baseline LSM between 8 and 12 and HR = 14.0 [1.9-103.9] for patients
with baseline LSM >12, compared to patients with baseline LSM < 8).
After adjustment for baseline LSM, delta LSM was no longer
associated with HCC (p = 0.50).

Conclusion: The risk of HCC is associated with age, diabetes and high
LSM at baseline in patients with SVR after DAA. LSM decreases after
SVR but its evolution is not independently associated with the risk of
HCC. Post-treatment LSM should not be used to predict HCC in HCV
patients with SVR.
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Efficacy and safety of REGORAFENIB in real life in the treatment of
hepatocellular carcinoma. Multicenter experience
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Background and Aims: Regorafenib (REGO) improves survival of
hepatocellular carcinoma (HCC) in 2nd line after sorafenib (SOR).
Patients with dermatological adverse effects >grade 2 in the first 60
days with SOR (DAEG0) have greater survival (Reig et al., ] Hepatol
2014). Finally, appearance of hand-foot syndrome (HFS) with REGO
has a positive impact on survival (Merle et al., ILCA Congress 2017).
AIMS: (1) to describe applicability, adverse effects (AE) and
radiological response at 3 months of REGO in real life; (2) to asess if
DAE60 with SOR is predictor of HFS with REGO.

Method: 65 patients (17 centres) were prospectively recruited: 58
with REGO indicated after SOR (group A); 3 after SOR and nivolumab
(3rd line) (group B); 4 in post-transplant setting (group C).

Results: GROUP A: applicability 83%: 7 hasn’t received REGO for
symptomatic progression, 3 for lack of authorization. In the
remaining 48: median age 64 yr, 79%men, etiology (%): 27 alcohol,
46 HCV, 10 HBV, 8 NAFLD. At diagnosis all were asymptomatic, Child A
89%, BCLC 0/A 39.6%, BCLC-B 39.6%, BCLC-C 20.8%. Tolerance to SOR
estimated by final dose: full dose 70.8%, 600 mg 4.2%, 400 mg 25%.
Median duration of REGO 3 months (P,5P5 1-6). 45.8% had DAEGO,
associated with non-significant greater survival from the start of SOR:
mean 42.9 (95% CI 30.4-55.5) vs 28 months (95% CI 19.5-37.2), p=
0.052. The sensitivity, specificity, positive predictive value and
negative predictive value of DAE60 to predict HFS with REGO were
89%,80%, 73% and 92% respectively. Initial radiological evaluation was
available in 28 cases: 35.7% (n = 10) presented absence of progression.
Median survival from the start of SOR (SOR + REGO) was 15 months
(P»5-P7510-22) and from diagnosis of HCC 28.4 months (P,5-P55 20—
43). Absence of symptoms at the beginning of SOR was the only
predictor of higher survival: ECOG PS 0(n =54) median 21 months,
mean 41.9 (IC95% 26.1-57.7) vs ECOG PS 1(n=4), mean 6.7 months
(IC95% 0.0-14.8), p=0.026. GROUP B: applicability 33%, scarce
number of patients and short follow-up to draw conclusions.
GROUP C: the most frequent AEs were asthenia, anorexia and
diarrhea. None with HFS in the post-transplant setting.
Conclusions: In real life, REGO delays initial radiological progression
of HCC in more than a third of patients. Absence of DAE60 with SOR
predicts absence of HES with REGO in 92% of cases, which can be
useful when we have alternative 2nd line treatments.
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multicenter cohort study
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Background and Aims: There are no studies evaluating the patho-
logical characteristics of recurrent or naive hepatocellular carcinoma
(HCC) occurring after anti-hepatitis-C (HCV) therapy with direct-
acting antivirals (DAAs). Moreover, the early postoperative outcome
of these HCC patients after hepatic resection is unknown.

Method: Prospectively collected data from 420 consecutive patients
with HCC and HCV cirrhosis undergoing liver resection in 18 Italian
hepato-biliary surgical units between January 2014 and December
2016 were analysed. Seventy-seven patients (18.3%) who develop
recurrent or de novo HCC after DAAs therapy represented the study
group, while the remaining 343 HCC patients formed the control
group. The aim of this study was to compare these two groups in
terms of pathological characteristics (primary endpoint) and early
postoperative outcome (secondary endpoint). Inverse probability of
treatment weighting (IPTW) was used to balance the preoperative
characteristics of the two groups for the evaluation of the secondary
endpoint.

Results: Primary endpoint ( pathological characteristics): the study
group showed significantly smaller tumors than the control group
(25 mm vs. 35 mm), while no significant differences were found in
terms of numbers of nodules, grading, micro and macro vascular
invasion, and satellitosis. De novo/recurrent HCC and sustained viral
response at resection variables did not influence this result.
Secondary endpoint (early postoperative outcome): after IPTW, the 2
groups became well-balanced for most baseline characteristics
including patient’s age, performance status, comorbidities, tumor
radiological features, alpha-fetoprotein level, severity of underlying
liver disease, and extension of liver resection. Patients in the study
group showed a significantly lower incidence of severe (Clavien score
>2) complications (3.4% vs. 9.3%) and early (within 6 months)
postoperative mortality (2.0% vs 5.4%) than those in the control
group. SVR patients in the study group (71%) reached a 0%
postoperative mortality.

Conclusion: DAAs therapy doesn’t seem to modify the biological
aggressiveness of recurrent or de novo HCCs undergoing liver
resection. Conversely, DAAs therapy significantly improves the early
postoperative outcome of these patients. This benefit may be
expected after all loco-regional therapies for HCC.
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PS-024

Hepatic safety and biomarker assessments in sorafenib-
experienced patients with advanced hepatocellular carcinoma
treated with nivolumab in the CheckMate-040 study

T. Meyer’, I. Melero?>, T. Yau* C. Hsu®, M. Kudo®, S.-P. Choo’, J. Trojan®,
T Welling®, Y.-K. Kang'®, W. Yeo'!, A. Chopra'?, A. Baakili'®,

C.D. Cruz'®, H. Zhao'3, J. Neely'3, T. Crocenzi'®, A. El-Khoureiry'®,
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Universidad de Navarra and CIBERONC, Pamplona, Spain; >Center for
Applied Medical Research (CIMA), Pamplona, Spain; *University of Hong
Kong, Hong Kong, Hong Kong; *National Taiwan University Hospital,
Taipei, Taiwan; ®Kindai University Faculty of Medicine, Osaka, Japan;
’National Cancer Center, Singapore, Singapore; Goethe University
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Background and Aims: The majority of patients ( pts) with advanced
HCC (aHCC) progress on sorafenib (sor) therapy. Nivolumab (NIVO) is
a fully human anti-PD-1 IgG4 mAb that demonstrated durable
responses, manageable safety, and long-term survival in pts with
aHCC in CheckMate-040 (El-Khoueiry AB, Sangro B, et al. Lancet
2017). Here we present updated hepatic safety and biomarker
analyses in sor-experienced (sor-exp) pts with aHCC in CheckMate-
040.

Method: Sor-exp pts with or without chronic viral hepatitis received
NIVO 3 mg/kg Q2W in the dose-expansion phase (EXP) regardless of
PD-L1 status. Primary endpoint was objective response rate (ORR)
reported by blinded independent central review using RECIST v1.1
(EXP). Secondary endpoints included overall survival (0S), disease
control rate (DCR), and safety. Exploratory analyses of on-treatment
HCV and HBV viral kinetics and alpha-fetoprotein (AFP) levels were
performed.

Results: Median duration of follow-up was 14.9 mo in sor-exp pts
(N =145),132 (91%) of whom had progressed on sor. Baseline Child-
Pugh scores of 5 or 6 and extrahepatic metastases were observed in
99% and 71% of pts, respectively. The ORR with NIVO was 14%; the
DCR was 56%; median OS was 15.6 mo. Any-grade and grade 3-4
hepatic treatment-related AEs (TRAEs) occurred in 12 (8%) and 5 (3%)
pts, respectively; 100% of grade 3-4 hepatic TRAEs resolved.
Frequencies of grade 3-4 treatment-related ALT/AST elevations
were 2-3%. No drug-related deaths due to hepatic AEs occurred,
and no new safety signals were observed. Among HBV-infected pts,
8% (3 of 38) had a >1 log decrease in HBsAg, and 12% (5 of 41) had a
>1 log increase in HBV DNA. HBV DNA increases did not result in
changes in hepatic parameters or serious AEs. Among HCV-infected
pts, 30% (8 of 27) had a >1 log decrease in HCV RNA. Median baseline
AFP in responders (165 ng/L) and nonresponders (85 pg/L) was
similar (p=0.5898). For pts with baseline AFP >10nug/L, on-
treatment AFP declines >1 log occurred in 94% of responders and
10% of nonresponders. Updated data will be presented.

Conclusion: NIVO demonstrated long-term survival and objective
responses across etiologies in sor-exp pts with aHCC. The manageable
safety profile of NIVO, including immune-mediated and hepatic AEs,
was consistent with other tumor types in which NIVO is approved.
NIVO had limited impact on viral kinetics in HBV and HCV-infected
pts. Responses occurred irrespective of baseline AFP levels, and AFP
declines were associated with response.

HBV Cure: Pre-clinical studies

PS-025

Combinatorial RNAi/vaccination therapy for chronic hepatitis B
achieves long-term functional cure in preclinical mouse model
T. Michler!, A. Kosinska', T. Bunse!, M. Heikenwilder?, D. Grimm?,
S. Milstein®, L. Sepp-Lorenzino?, U. Protzer'. 'Virology, Technische
Universitét/Helmholtz Zentrum Miinchen; >Department of Infectious
Diseases/Virology, Heidelberg University; >Alnylam Pharmaceuticals,
Cambridge

Email: thomas.michler@tum.de

Background and Aims: Hepatitis B Virus (HBV) persistence was
found to correlate with a failure to develop an efficient virus-specific
T cell response due to high HBV 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.

Method: High viremic HBV-transgenic or C57/Bl6 mice transduced
with an Adeno-Associated Virus (AAV)-HBV vector were treated with
nucleoside analogue Entecavir (ETV), shRNA-expressing AAV (AAV-
shHBV) or N-Acetylgalactosamine (GalNAc)-conjugated siRNAs. B
and T cell immunity were monitored following therapeutic vaccin-
ation with a HBV core (HBc) and surface (HBs) protein prime
vaccination and a Modified Vaccinia Ankara virus (MVA)-boost
immunization (TherVacB).

Results: RNAi by monthly s.c. injections of 3 mg/kg GalNAc-siRNA or
1x 10" geq AAV-shHBV i.v. suppressed serum HBsAg and HBV DNA
by 2-3 log,o and HBeAg by >1 log;o. ETV reduced viremia by 4 logq
but antigen levels remained unchanged. TherVacB induced HBV-
specific B-cell immunity and CD4 T cell responses independent of
antigen levels, but HBV-specific CD8 T cell responses were only seen
in animals with reduced antigen levels after RNAI. Induction of CD8 T
cell responses coincided with suppression of HBV replication in the
liver to levels undetectable by Southern blot or PCR. To evaluate if the
combinatorial RNAi/vaccination therapy could achieve long-term
control of HBV replication and functional cure, C57/Bl6 mice were
transduced with 2x10' geq AAV-HBV to establish high-titer,
persistent HBV replication. 3 monthly doses of GalNAc-siRNAs
followed by therapeutic vaccination using TherVacB reduced HBsAg
and HBeAg to levels below the detection limit by 5 and 4 log;,
respectively, and triggered seroconversion to anti-HBs and anti-HBe.
Control of HBV replication was maintained for >5 months after the
last siRNA dose. Mild, but long-term ALT elevation was observed after
start of vaccination lasting until the siRNA effect had ceased. This
suggests that by reducing antigen expression, siRNA therapy could
mitigate killing of hepatocytes by CD8 T cells and thereby could
attenuate liver damage.

Conclusion: We developed a combinatorial RNAi/therapeutic vac-
cination therapy for hepatitis B that is achieving long-term functional
HBV cure in a preclinical mouse model, suggesting potential for
clinical translation.

PS-026

Novel and potent HBV capsid modulator reduces HBeAg and
cccDNA in core site directed T1091 mutant in HepNTCP cells

L. Bassit!, B. Cox!, S.K. Ono?, K. Verma', . Yoon!, F. Amblard’,

R.E Schinazi'. 'Center for AIDS Research, Emory University School of
Medicine, Atlanta, GA, USA, Pediatrics: Laboratory of Biochemical and
Pharmacology; 2University of Sdo Paulo School of Medicine,
Gastroenterology, Sao Paulo, Brazil

Email: rschina@emory.edu

Background and Aims: A major barrier towards eradication of HBV
in chronically infected individuals is elimination of cccDNA, which is
not addressed by existing antiviral agents. Safe, potent agents that
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destabilize cccDNA even in the presence of potential emergence of
resistant variants, in combination with existing antiviral agents could
confer a functional cure or eradication of HBV. We evaluated the
ability of our novel, potent HBV capsid effector GLP-26 to block
cccDNA formation and HBeAg production in HepNTCP-DL cells
transfected with HBV wild type or HBV core T1091 mutant. T1091
mutant is present in ~1.2% of genotype B sequences and has shown
resistance to both NV-010-001 and BAY 41-4109 capsid effectors
(Klumpp et al., PNAS 2015).

Method: HepNTCP-DL cells were transfected 18 hr prior addition of
antiviral drugs for 3-days, and total nucleic acid was purified, and
cccDNA was amplified by real-time-PCR. HBeAg antigen production
was measured by EIA. Additionally, drug-drug combination of GLP26
with ETV was also performed in HepAD38 cells and the effect on HBV
DNA replication and other viral associated parameters were
determined.

Results: Both GLP-26 or GLS4 reduced secreted HBeAg in HepNTCP-
DL cells transfected with HBV wild type, with ECs values of 0.7 and
1.7 uM, respectively. The core T1091 mutant was more susceptible to
inhibition of HBeAg production by GLP26 versus GLS4 when
compared to wild type, with fold changes in ECsq values of 0.7 and
2.4, respectively. In addition, T109 mutant was also more susceptible
to inhibition of cccDNA formation/amplification by GLP-26 versus
GLS4, with 1.5 log reduction by GLP-26 versus no effect by GLS4.
There was no effect on pgRNA or sRNA by both capsid effectors,
whereas GLS4 but not GLP-26 reduced HBs antigen production in
both wild type and T109I transfected cells. Combination of GLP-26
with ETV reduced cccDNA amplification of T1091 mutant versus no
effect by GLS4. Dual combination of GLP-26 with ETV resulted in a
strong synergistic antiviral effect, with weighted average combin-
ation index value (Cl,,,) of 0.4 in the HepAD38 system.

Conclusion: These data demonstrate that (1) GLP-26 and GLS4
demonstrate similar block on HBeAg production against wild-type
virus, (2) GLP26, but not GLP4 is a potent inhibitor of cccDNA
formation and HBeAg production against the mutant core T109I, and
(3) GLP-26, but not GLS4 demonstrated synergistic activity with ETV
in the HepAD38 system, reducing HBV DNA replication. These data
underscore the utility of GLP-26 against drug-resistant variants of
HBV, and its application in combination with existing antiviral agents.
Together, combinations with GLP-26 could represent a tandem
mechanism to block cccDNA formation towards a functional or
sterilizing cure for HBV.

PS-027

Preclinical antiviral drug combination studies utilizing novel
orally bioavailable investigational agents for chronic hepatitis

B infection: AB-506, a next generation HBV capsid inhibitor, and
AB-452, a HBV RNA destabilizer

N. Mani', AH.L. Li?, A. Ardzinski', L. Bailey', ].R. Phelps? R. Burns?,
T. Chiu2, A.G. Cole!, A. Cuconati’, B.D. Dorsey’, E. Evangelista?,

D. Gotchev', T.O. Harasym?, A. Jarosz?, S. Kadhim?, A. Kondratowicz?,
S.G. Kultgen', K. Kwak?, A.C.H. Lee?, S. Majeski?, K. Mcclintock?,

J. Pan?, C. Pasetka?, R. Rijnbrand’, A. Shapiro?, H.M. Steuer, K. Stever?,
S. Tang?, X. Teng?, M. Wong?, M J. Sofia'. 'Arbutus Biopharma Inc.,
Warminster, PA, United States; ?Arbutus Biopharma Inc., Burnaby,

BC, Canada
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Background and Aims: Chronic hepatitis B infection affects ~240
million people worldwide who are at risk of developing cirrhosis,
liver failure, and hepatocellular carcinoma and, unfortunately,
currently approved therapies have poor cure rates. Increasing cure
rates will require a combination regimen that blocks viral replication,
reduces antigen load, attenuates cccDNA formation, and activates
host immune responses to control residual virus. We evaluated the
anti-HBV activities of two novel orally administered agents, a HBV
capsid inhibitor AB-506 and a HBV RNA destabilizer AB-452, in
combination with approved nucleos(t)ide analogs (NA), entecavir
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(ETV), tenofovir disproxil fumarate (TDF), tenofovir alafenamide
(TAF), as well as the investigational RNA interference agent, ARB-
1467.

Methods: In vitro combination studies were conducted using three-
dimensional modeling for antiviral drug-drug interactions (Prichard
and Shipman1990) by measuring the reduction of rcDNA and HBsAg
levels in HBV cell culture systems. Results were analyzed using
MacSynergy II software to determine if a combination was additive,
synergistic, or antagonistic. Cell viability was assessed using the
CellTiter-Glo® reagent. In vivo antiviral activities were studied in a
hydrodynamic injection (HDI) HBV mouse model. HBV markers were
measured using bDNA, qPCR and ELISA assays.

Results: The in vitro dual combinations of AB-506 or AB-452 with
approved NAs or ARB-1467 ranged from additive to moderately
synergistic at reducing HBV rcDNA and HBsAg levels with no
significant effects on cell viability. After a once-daily 7-day oral
treatment period in HDI HBV mice, dual combinations of AB-506 +
AB-452, AB-506+TDF, and AB-452+TDF demonstrated a strong
antiviral activity with mean 1.4, 1.9, and 2.2 log reductions in serum
HBV DNA vs the vehicle control, respectively, whereas the triple
combination effected larger serum HBV DNA reductions, 2.8 log vs
the vehicle control. All AB-506 and AB-452 treated groups demon-
strated reductions in liver HBV DNA, with negligible reduction
observed with TDF alone. Serum HBsAg reduction was detected in
AB-452 treated groups, and when combined with AB-506 and/or TDF
there was no adverse effect on the ability of AB-452 to reduce HBsAg.
Conclusion: These preclinical investigations suggest that these
agents when combined have distinct but mechanistically compatible
in vitro and in vivo antiviral activities and may feasibly be used in
future combination therapeutic regimens.

PS-028

Combination treatment of a TLR7 agonist R0O7020531and a capsid
assembly modulator RO7049389 achieved sustainable viral
loadsuppression and HBsAg loss in an AAV-HBV mouse model

L. Dai', Y. Yu', L. Gu', J. Zhao', L. Zhu', H. Yun', Y. Ji', W. Zhu', J. Young?,
L. Gao'. "Roche Innovation Center Shanghai, Shanghai, China; *Roche
Innovation Center Basel

Email: lu.gao@roche.com

Background and Aims: The ideal endpoint of therapy for CHB
patients is sustained viral suppression as evidenced by the loss of
HBsAg with or without anti-HBs seroconversion. With existing HBV
therapies (Peg IFN, nucleos(t)ides), HBsAg loss only occurs in
approximately 3% of patients after 1 year of treatment. Here we
evaluated the oral combination of two novel clinical Phase I
molecules, a TLR7 agonist RO7020531 and a capsid assembly
modulator RO7049389, in the AAV-HBV mouse model.

Method: In vivo efficacy of compounds was studied in a mouse model
with a recombinant adeno associated virus carrying hepatitis B virus
genome (AAV-HBV) for 6 weeks followed by a 6-week off-treatment
period. The levels of HBV DNA, HBsAg, and HBeAg in mouse serum
were measured by quantitative polymerase chain reaction (qPCR),
HBsAg chemiluminescent immunoassay (CLIA), HBeAg CLIA kits, and
a mouse IgG ELISA development kit, respectively. Germinal center B
cell population in the spleen was analyzed by FACS analysis.
Results: In an AAV-HBV model, oral administration of the TLR7
agonist RO7020531 significantly reduced both HBV DNA and HBsAg
levels with gradual rebound in these markers during a follow-up off-
treatment period. Combining this TLR7 agonist with the approved
nucleoside analog entecavir did not lead to greater HBsAg reduction.
In striking contrast, however, the combination of RO7020531 and the
capsid assembly modulator RO7049389, led to a dramatic reduction
of HBsAg and HBV DNA with the levels declining to at or below the
lower limit of quantification. Most importantly, during the off-
treatment period, the effect on HBsAg was sustained, whereas HBV
DNA rebound was minimum. Emergence of high levels of anti-HBs
antibodies was also observed in a number of mice during the
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off-treatment period. The combination therapy of TLR7 agonist and
capsid assembly modulator was also associated with upregulated
germinal center B cells in the spleen and increased level of anti-HBs
antibody in the serum. In addition, HBeAg level in the combination
group was reduced by more than 1-log, and similar to that in the
monotherapy group of capsid assembly modulator.

Conclusion: In the AAV-HBV mouse model, the combination of the
TLR7 agonist RO7020531 and the capsid assembly modulator
RO7049389 demonstrated robust suppression of both HBsAg and
HBV DNA levels and with the additional emergence of anti-HBs
antibodies in several animals. These data highlight the merits of
exploring this combination in the clinic as a potential means to
achieve a functional cure for CHB infection.

PS-029

Durable inhibition of hepatitis B virus replication and
antigenemia using a subcutaneously administered siRNA agent in
preclinical models

A.C.H.Lee'! ]. Heyes', X. Ye', R. Holland, E.P. Thi!, M. Wood', A. Judge',
N.M. Snead’, A. Martin', M.]. Sofia®. 'Arbutus Biopharma, Burnaby,
Canada; *Arbutus Biopharma, Warminster, United States

Email: alee@arbutusbio.com

Background and Aims: Developing a cure for chronic hepatitis B
(CHB) must address multiple factors involved in viral persistence and
likely will require combination of drugs with different modes of
action. Reducing HBV proteins, particularly HBsAg, may abrogate viral
suppression of immune function and facilitate reinvigoration of host
defense. We have recently reported up to 2.7 log HBsAg reduction
from ARB-1467 treatment in CHB patients regardless of HBeAg status
and with favorable safety profile (AASLD 2017). Here we describe
ARB-270729, a next-generation small interfering RNA (siRNA)
therapeutic targeted to hepatocytes using a novel covalently
conjugated N-acetylgalactosamine (GalNAc) moiety. ARB-270729 is
a promising new agent to potentiate HBV cure and acts on multiple
hepatitis B viral transcripts, enabling inhibition of HBV replication
and suppression of all viral antigens.

Method: In vitro anti-HBV activity was studied in primary and
immortalized hepatocyte culture systems and in vivo anti-HBV
activity was studied in a tolerized mouse model of CHB, C57BL/6
mice infected with an adenovirus-associated virus (AAV) carrying a
1.2-fold overlength genome of genotype D.

Results: In comparison to lipid nanoparticle (LNP)-mediated intra-
venous delivery, GalNAc-conjugated subcutaneous delivery of the
same reference siRNA required a 10-fold larger dose to achieve
similar mean maximum inhibition of serum surface antigen (HBsAg)
in AAV-HBV mice. However, HBsAg suppression in the LNP treatment
group had fully resolved by Week 4 whereas the GalNAc treatment
group nadir persisted from Week 2 through to Week 6. One dose of
ARB-270729 was sufficient to achieve mean maximum HBsAg
reductions of 1.1, 2.4 and 3.5 log, at 1, 3 and 9 mg/kg, respectively,
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in AAV-HBV mice with baseline serum HBsAg 3.6 log;olU/ml. In vivo
ARB-270729 suppression of HBsAg was also highly durable, with 83%,
89% and 99%, respectively, of the mean maximal effect remaining at
Week 10 after a single dose. The GalNAc moiety is required for ARB-
270729 activity; reduction of HBV RNA and HBsAg was completely
blocked by asialofetuin competitive inhibition in vitro.

Conclusion: ARB-270729 is a next-generation siRNA agent posses-
sing a well-defined mechanism of action as well as a different route of
administration and more durable in vivo preclinical activity than
earlier-generation siRNA agents for the treatment of chronic hepatitis
B infection.

PS-030

Development of subcutaneously administered RNAi therapeutic
ARO-HBV for chronic hepatitis B virus infection

C. Wooddell, R. Zhu, H. Hamilton, Q. Chu, H. Sternard, J. Schumacher,
T. Schluep, M. Seefeld, Z. Li, B. Given. Arrowhead Pharmaceuticals,
Arrowhead Madison, Madison, United States

Email: cwooddell@arrowheadpharma.com

Background and Aims: Chronic HBV (CHB) infection is a global
health problem with high unmet medical need. HBV proteins, in
conjunction with pregenomic RNA (pgRNA), replenish the virus and
contribute to chronicity by interacting with the host immune system.
RNA interference (RNAi) cleaves viral mRNA, reducing viral proteins
and replication products.

Methods: The novel RNAi therapeutic ARO-HBV combines RNAi
triggers in the S and X open reading frames, both ligand-targeted to
hepatocytes, designed to reduce all HBV transcripts (including from
host-integrated HBV DNA), to have broad genotype coverage and to
avoid development of resistance. ARO-HBV was subcutaneously
administered to mice expressing HBV RNA from a hydrodynamically
injected 1.3 genome length HBV plasmid, either wild type or with a
mutated binding site for the X trigger (HBV,,,) to simulate S
transcripts produced from integrated HBV lacking a target site for the
X trigger. HBV mRNA in liver and viral products in serum were
measured: S antigen (HBsAg), e antigen (HBeAg) and HBV DNA. A
combination index study was performed with entecavir. A pilot rat
toxicity study was conducted with up to 300 mg/kg given on days 1, 8
and 15.

Results: A single injection of ARO-HBV (4.0 mg/kg) reduced HBsAg by
2.0 log, HBeAg by 1.1 log and serum HBV DNA by 1.3 log. Repeated
injections of ARO-HBV (4 mg/kg every 3rd week x 3) reduced HBsAg
(>3.41og), HBeAg (>2.1 log) and HBV DNA (3.1 log), with multiple
samples below LLOQ for HBsAg and HBeAg. Total HBV transcripts
were reduced by 94% and precore/pgRNA transcripts by 89% at nadir
following a single injection (4 mg/kg). S trigger alone gave 1.3 log less
HBeAg reduction after 3 injections than the S plus X combination. The
Strigger maintained full activity on RNA from HBV .. (-3 logs HBsAg
after single 3 mg/kg dose) despite a 10-fold excess of X trigger, which
was inactive as monotherapy. ARO-HBV is synergistic with entecavir.
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Figure: (abstract: PS-030): Single and multi-dose effects in pHBV-infected mice.
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Based on clinical observations, clinical chemistries and histopath-
ology evaluations, ARO-HBV was well tolerated, including when
900 mg/kg was given over 2 weeks.

Conclusion: ARO-HBV showed deep and prolonged reductions in
viral antigens and HBV DNA, including in a model of integrated HBV
DNA-derived HBsAg. It also appears to have low toxicity in rats. ARO-
HBV is progressing to clinical trials in patients with CHB and is
expected to synergize with other antiviral compounds.

PS-031

T cells grafted with HBV-specific T-cell receptors of high
functional avidity achieve functional cure of HBV infection in
humanized mice

K. Wisskirchen'?, J. Kah?>3, A. Malo’, L. Allweiss®3, K. Metzger’,

T. Volz?, A. Krackhardt?, M. Dandri-Petersen®>, U. Protzer'2. 'Institute
of Virology, Technical University of Munich/Helmholtz Zentrum
Miinchen, Munich, Germany; German Center for Infection Research
(DZIF), Germany; 3University Medical Center Hamburg-Eppendorf, 1st
Department of Medicine; *3rd Medical Clinics, University Hospital rechts
der Isar, Munich, Germany

Email: protzer@tum.de

Background and Aims: Adoptive T-cell therapy of chronic hepatitis B
or hepatitis B virus (HBV)-induced hepatocellular carcinoma intends
to restore antiviral T-cell immunity to clear the infection or control
tumor growth. We isolated HB-specific T-cell receptors (TCR) with
high functional avidity to redirect T cells and aimed to test their
potential to cure HBV infection in vitro and in vivo.

Method: We isolated a series of HLA-A*02 restricted TCRs specific for
HBV S or core protein derived peptides from patients with acute and
resolved HBV infection. Primary human T cells were genetically
modified by retroviral transduction to express these HBV-specific
TCRs. One S20- and C18-specific TCR each with high functional avidity
were selected for further analysis. These HBV-specific TCRs recog-
nized peptide of different HBV genotypes and presented on different
HLA-A*02 subtypes common in areas with high HBV prevalence.
Results: Upon TCR grafting, CD8* as well as CD4" T cells became
polyfunctional HBV-specific effector T cells recognizing even pico-
molar concentrations of cognate peptide. Upon antigen recognition,
TCR-grafted T cells secreted IFN, TNF and interleukin-2, controlled
HBV replication and effectively killed hepatoma cells with an
integrated HBV genome. When co-cultured with HBV-infected cells,
TCR-grafted T cells stopped viral replication, killed infected cells and
eliminated viral antigens as well as cccDNA from the cell culture. TCRs
mediated elimination of HBV when expressed on CD8" or CD4" Tcells
and also when grafted on T cells from patients with chronic hepatitis B.
In vivo, TCR-redirected T cells targeted the liver when injected into
HBV-infected humanized mice repopulated with HLA-A*02-matched
primary human hepatocytes. After a single T cell injection, viremia
and HBsAg dropped by more than 4-5 logo to undetectable levels in
5/6 animals and HBeAg as well as cccDNA became negative. Alanine
amino transferase levels peaked after 5 days and normalized
thereafter. After three weeks, HBcAg staining in the liver had
become negative. No HBV rebound was observed until the end of
the experiment after 40 days.

Conclusion: Our experiments indicate that T cells stably transduced
with TCRs of high functional avidity allow functional cure of HBV
infection after a single injection causing limited liver injury. T-cell
therapy of chronic hepatitis B and HBV-induced hepatocellular
carcinoma thus is an interesting therapeutic approach that should
be further evaluated.

PS-032

Discovery of a novel core inhibitor EP-027367 with potent
antiviral activity both in vitro and in a humanized mouse model
M. Vaine', S. Clugston’, J. Kass', X. Gao', H. Cao', W. Li', X. Peng’,

L. Jiang!, K. Daniels', Y-L. Qiu', Y.S. Or!, K. Lin?. 'Enanta
Pharmaceuticals; >Enanta Pharmaceuticals, Watertown, United States
Email: mvaine@enanta.com

ORAL PRESENTATIONS

Background and Aims: Current therapies for hepatitis B virus (HBV)
using nucleos(t)ides and IFN can effectively suppress viral replication
but rarely lead to a functional cure, which necessitates the
development of new antiviral drugs. Core inhibitors or capsid
assembly modulators are a new class of HBV inhibitors which
misdirect the assembly and function of the viral capsid. We have
identified EP-027367 as a novel core inhibitor with a favorable
antiviral, pharmacokinetic, and safety profile to treat HBV infection.
Method: The effect of EP-027367 on viral capsid assembly was
determined in vitro. Its anti-HBV activities at different stages of the
viral lifecycle were characterized in HepG2.2.15, HepAD38, HepDE19,
HepaRG, and primary human hepatocytes. In vivo efficacy of EP-
027367 was evaluated in a humanized mouse model consisting of
uPA/SCID mice with livers repopulated by human hepatocytes and
infected with a genotype C HBV.

Results: EP-027367 modulates HBV capsid assembly and blocks viral
pgRNA encapsidation in vitro. It inhibits the production of HBV rcDNA
with ECsos of 20, 24 and 40 nM in HepG2.2.15, HepAD38, and
HepDE19 cells, respectively. It is active across HBV genotypes A-H
with potencies ranging from 7 to 50 nM and is not affected by known
nucleos(t)ide resistant variants. Combinations of EP-027367 with
other HBV inhibitors display additive to synergistic antiviral activity
in vitro. Additionally, EP-027367 can prevent de novo infection of
susceptible cell lines at sub-micromolar concentrations by inhibiting
the formation of new cccDNA. In a human liver chimeric mouse
model, EP-027367, given orally at 50, 100 and 200 mg/kg BID for 28
days, reduced HBV DNA level by 2.2, 2.7 and 3.0 logs from baseline,
respectively.
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Conclusion: EP-027367, a novel HBV core inhibitor with potent

antiviral activities both in vitro and in vivo, represents a promising
new therapeutic candidate for treating HBV infection.

Hepatitis C: Therapy

PS-033

Directly acting antiviral HCV therapy is safe and effective in
patients with advanced cirrhosis: real world experience from the
HCV-TARGET Cohort
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Background and Aims: Direct-acting antiviral (DAA) HCV therapy is
now being used in difficult to treat patient populations, including
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decompensated cirrhosis. While high SVR rates have been reported in
a limited number of clinical trials, we evaluated the real-world safety
and effectiveness of DAAs in this population, and the impact on
hepatic function.

Method: Patients with advanced cirrhosis enrolled in HCV-TARGET,
who initiated HCV therapy with NS5A-containing DAAs, were
included. Advanced cirrhosis was defined as cirrhosis and MELD
score of >10, without prior liver transplantation (LT). Safety cohort
(N =473): Patients who started therapy prior to July 2017 and
completed or discontinued therapy due to lack of efficacy, adverse
event (AE), or death. Efficacy cohort (N =386): Patients who started
therapy by April 2017 with known virologic outcome who did not
undergo LT during treatment or SVR12.

Results: In the safety cohort, mean age was 60 years, 67.2% male,
49.9% had failed prior antiviral therapy and 21.4% had failed prior all
DAA regimens. The median MELD at treatment was 12 (range 10-39),
with mean total bilirubin 1.6 (0.2-16.1), albumin 3.2 (1.0-4.7),
platelets 82 x 10 (15-647), and creatinine 0.9 (0.4-12.7). 67% had a
history of decompensating events. Genotype, MELD category,
treatment regimen and SVR 12 rates are shown in the Table. At
least one AE was reported in 74% of patients and 19.7% experienced
SAEs. 13 patients in safety cohort died (5 on treatment and 8 in follow
up) and 10 underwent liver transplant. At the time of SVR12, MELD
had decreased by >2 points in 79 (39.9%), increased by >2 points in
33 (16.7%), and was unchanged in 86 (43.4%) patients.

SOF/VEL
SOF/LDV  SOF/DCV +/— +/— ELB/GRZ+/—
+/— RBV RBV RBV RBV
Total Cohort (n=309) (n=75) (n=69) (n=20) ALL (n=473)
GT 1(n/%) 289 (94%) 11 (15%) 19 (28%) 20 (100%) 339 (72%)
GT2 1(0.3%) 15 (20%) 16(23%)  0(0%) 32 (7%)
G3 6 (2%) 48 (64%) 30 (44%) 0(0%) 84 (18%)
G4/Other 13 (4%) 1(1%) 4(6%) 0(0%) 18 (4%)
MELD
10-15 258 (84%) 65 (87%) 57 (83%) 5(25%) 385 (81%)
16-21 42 (14%) 7 (9%) 8 (12%) 1(5%) 58 (12%)
>21 9 (3%) 3 (4%) 4 (6%) 14 (70%) 30 (6%)
With RBV 56(18%) 49 (65%) 37 (54%) 0(0%) 142 (30%)
History of HCC 34 (11%) 12 (16%) 10 (15.0%) 1 (5.0%) 45 (14.3%)
History of 205 (66%) 53 (71%) 47 (68%) 10 (50%) 315 (67%)
Decomp
events
Discontinued due 9 (3%) 4 (5%) 1(1%) 1(5%) 15 (3%)
to AE
Died 6 (2%) 5(7%) 1(1%) 1(5%) 13 (3%)
Response* (n=260) (n=59) (n=51) (n=16) (n=386)
SVR 12 233 (90%) 50 (85%) 49 (96%) 16 (100%) 348 (90%)
Relapse 26 6 2 0 34
Non- 1 3 0 0 4
response

*Efficacy cohort only.

Conclusion: In a large real world experience, NS5A-containing DAA
therapy was effective in patients with advanced cirrhosis; adverse
events were as previously observed in clinical trials in this
population. Importantly, markers of hepatic function improved or
remained unchanged in most at the time of SVR12. Long term follow
up is ongoing to determine the degree and predictors of hepatic
function recovery.

PS-034

8 weeks sofosbuvir/velpatasvir in genotype 3 patients with
significant fibrosis: Highly effective amongst an OST cohort
A.Boyle"? F. Marra®?3, E. Peters®, M. Heydtmann?®, H. Cairns®, S. Datta’,
S. Barclay®. 'NHS Greater Glasgow and Clyde, Pharmacy Department;
2University of Liverpool, Department of Molecular and Clinical
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Greater Glasgow and Clyde, Brownlee Centre for Infectious Diseases;
SNHS Greater Glasgow and Clyde, Royal Alexandra Hospital; °NHS
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Glasgow and Clyde, Queen Elizabeth University Hospital, Glasgow; SNHS
Greater Glasgow and Clyde, Glasgow Royal Infirmary
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Background and Aims: Twelve weeks of sofosbuvir/velpatasvir (SOF/
VEL) is highly effective at treating genotype 3 (GT3) hepatitis C. A
phase 2 trial reported high sustained viral response (SVR) rates in
treatment-naive non-cirrhotic patients, treated with 8 weeks of SOF/
VEL (SVR 98.1% (52/53)). In order to maximise the number of patients
potentially cured within a fixed treatment budget, we elected to treat
non-cirrhotic GT3 patients eligible for treatment (F2/3) with 8 weeks
of SOF/VEL. DAAs in our centres are dispensed from community
pharmacies in line with patients’ opiate substitution therapy (OST).
Those still injecting or in early stages of recovery are prescribed
methadone (and DAAs) as daily observed therapy (DOT), with more
stable patients dispensed 2-3 x weekly or weekly. Patients not on OST
are dispensed at 2 weekly intervals.

Method: By local treatment protocol, treatment-naive patients with
F2 or F3 fibrosis (LSM > 6.9 kPa & <9.5 kPa and >9.5 kPa & <12.5 kPa
respectively), were eligible for treatment with 8 weeks SOF/VEL. Such
patients commencing treatment before October 1st 2017 were
identified from the Scottish HCV database, and baseline data on
age, gender, liver stiffness measurement (LSM), premature discon-
tinuation and treatment response were obtained. Dispensing fre-
quency was obtained from pharmacy records.

Results: Ninety-two patients (72 (78.3%) male), mean age 45.1 (IQR +
6.1)) started 8 weeks SOF/VEL, prior to October 1st 2017. Median LSM
was 8.5 kPa (IQR+2.3). 28 (30.4%) had F3 disease. Median baseline
viral load was 5.63 log iu/ml (IQR # 1.45), with 5 (5.4%) greater than 6
million iu/ml. 83 (90.2%) were on OST, including 39 (42.4%) on DOT.
Six patients (6.5%) were treated in prison. To date, 84 (91%) patients
have completed treatment, 3 (3.6%) prematurely. Intention to treat
(ITT) SVR is 42/45 (93.3%). In non SVR patients, 1 was re-infected
(with subsequent spontaneous clearance), 1 discontinued treatment
at week 4, and one died following treatment completion. Modified
intention to treat (mITT) SVR is 42/42 (100%). In DOT patients, ITT and
mITT SVR to date are 13/14 (92.9%) and 14/14 (100%) respectively.
Further SVR data will be presented.

Conclusion: Eight weeks of SOF/VEL is highly effective in GT3
infected patients with significant (F2/3) fibrosis. Patients on daily
supervised OST have excellent SVR rates when given DAAs along with
OST. Widespread adoption of 8 weeks treatment would reduce drug
acquisition costs, and increase clinic treatment capacity, without
sacrificing SVR. In settings with limited resources, such a strategy
may help achieve the HCV elimination goals.
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Safety and efficacy of Sofosbuvir/Velpatasvir with and without
Ribavirin in genotype 3HCV-infected patients with cirrhosis
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Background and Aims: The single tablet regimen of sofosbuvir/
velpatasvir (SOF/VEL) is a highly effective and well-tolerated
treatment for GT3 HCV-infected patients. In the Phase 3 ASTRAL-3
study, SOF/VEL for 12 weeks resulted in 95% of GT3 HCV-infected
patients achieving SVR; patients with compensated cirrhosis
had numerically lower SVR rates (91%) compared to those without
cirrhosis (97%). This study evaluated the efficacy and safety of
SOF/VEL+RBV for 12 weeks in GT3 HCV-infected patients with
cirrhosis.

Method: At 29 sites in Spain, patients with cirrhosis and chronic GT3
HCV infection who could be treatment - experienced but were NS5A-
inhibitor naive were randomized 1:1 to receive open-label SOF/VEL
400/100 mg daily for 12 weeks with or without weight-based RBV,
stratified by prior treatment experience. Patients had cirrhosis
defined by liver biopsy, Fibroscan >12.5 kPa, or combined Fibrotest
>0.74 and APRI >2.0. HCV RNA was measured with the CAP/CTM HCV
2.0 assay with LLOQ =15 IU/mL. The primary efficacy endpoint was
SVR 12 weeks after treatment (SVR12). Evaluation for resistance
associated substitutions (RASs) was performed by sequencing
HCV NS5A and NS5B coding regions with a 15% cut-off. The
primary safety endpoint was adverse events (AEs) leading to SOF/
VEL discontinuation.

Results: A total of 204 GT3 HCV-infected patients with cirrhosis were
randomized and treated. The mean (range) age was 51 (31-85); 79%
were male, 88% were white, 27% were treatment-experienced, 57%
had IL28B CC genotype, and 15% had HIV coinfection. The overall
SVR12 rates (n/N; 95% CI) were 91% (92/101; 84-96%) for the SOF/VEL
group and 96% (99/103; 90-99%) for the SOF/VEL+RBV group.
Among SOF/VEL treated patients, there were 5 relapses, 1 on-
treatment virologic failure, and 3 patients lost to follow-up (LTFU);
for SOF/VEL+RBV treated patients, there were 2 relapses and 2
patients LTFU. SVR12 rates were 96% for both SOF/VEL and SOF/VEL +
RBV treated patients with prior treatment experience. Baseline NS5A
resistance associated substitutions (RASs) were present in 20% of
patients (n=40). Within this subgroup, SVR12 was 83% (15/18)
among patients treated with SOF/VEL and 95% (21/22) among
patients treated with SOF/VEL+RBV. One patient in each group
discontinued SOF/VEL due to AEs (anxiety and dizziness in the SOF/
VEL group and increased bilirubin in the SOF/VEL+RBV group).
Common AEs (>10% of patients) were asthenia (12%) for SOF/VEL and
asthenia (27%), headache (24%), and insomnia (12%) for SOF/VEL +
RBV. No treatment-related serious AEs occurred in either group, and
there were no deaths in this study.

Conclusion: GT3 HCV-infected patients with cirrhosis have high
overall rates of SVR12 after treatment with SOF/VEL with or without
RBV. Among those with baseline NS5A RASs and cirrhosis, the
addition of RBV to 12 weeks of SOF/VEL led to numerically higher SVR
rates.
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Scaling up HCV-DAA treatment in patients on opioid substitution
therapy (OST) - does alcohol and cannabis diminish cure rates?
Data from the German Hepatitis C-Registry (DHC-R)
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Background and Aims: People who inject drugs (PWID) are most
affected by HCV infection. To reach the WHO goal of HCV eradication
by 2030 DAA therapy has to be scaled up in these patients. We
compared sustained virological response (SVR) rates and proportion
of lost to follow up (LTFU) depending on alcohol and cannabis
consumption in OST and non-OST patients starting DAA treatment
between 2/2014 and 9/2015.

Method: The DHC-R is a national multicentre non-interventional
real-world registry study. Non-OST patients were divided in patients
with former/current drug use (non-OST/DU) and no drug use (non-
OST/NDU). 7,747 chronic HCV patients started DAA therapy: 739 OST
and 7,008 non-OST (1,500 non-OST/DU; 5,508 non-OST/NDU)
patients. 528 OST and 5,582 non-OST patients had completed
antiviral therapy and at least one follow-up documentation
(Intention-to-treat (ITT) population).

Table 1: SVR rates and proportion of LTFU in non-OST/NDU, non-
OST/DU and OST patients stratified by alcohol and cannabis
consumption.

Lost to Follow Up (ITT), % (n/N)
Non-OST/NDU Non-OST/DU OSsT

Baseline parameter

alcohol consumption, yes 3.0 (16/532) 8.8 (17/193) 12.4 (12/97)

>40g/d (m)/>30g/d (f) 7.4 (5/68) 9.5 (4/42) 14.8 (4/27)
<40g/d (m)/<30g/d (f) 2.4 (11/464) 8.6 (13/151) 11.4 (8/70)

alcohol consumption, no 3.2 (125/3,907) 8.5 (79/929) 9.2 (39/426)

cannabis consumption, yes 1.7 (1/57) 10.7 (11/103) 8.4 (7/83)

cannabis consumption, no 3.2 (141/4,398) 8.3 (85/1,023) 10.6 (47/445)

SVRrates (Intention-to-treat), % (n/N)
Non-OST/NDU Non-OST/DU OST

91.2 (485/532) 83.4 (161/193)  83.5 (81/97)
85.3 (58/68) 78.6 (33/42) 85.2 (23/27)
92.0 (427/464) 84.8 (128/151)  82.9 (58/70)
92.4 (3,612/3,907)  86.5/804/929)  86.2 (367/426)
91.2 (52/57) 84.5 (87/103) 84.3 (70/83)
92.3 (4,060/4,398) 86.2 (882/1023) 85.4 (380/445)

Baseline parameter

alcohol consumption, yes
>40g/d (m)/>30g/d (f)
<40g/d (m)/<30g/d (f)
alcohol consumption, no
cannabis consumption, yes
cannabis consumption, no

SVRrates (Per-Protocol), % (n/N)
Non-OST/NDU Non-OST/DU OSsT

94.2 (484/514) 90.9 (159/175)  95.2 (79/83)
92.1 (58/63) 86.8 (33/38) 100 (23/23)
94.5 (426/451) 92.0 (126/137)  93.3 (56/60)
95.6 (3,598/3,763)  94.3 (796/844)  96.0 (362/377)
92.9 (52/56) 94.4 (85/90) 93.3 (70/75)
95.5 (4,045/4,236)  93.7 (874/933)  96.4 (373/387)

Baseline parameter

alcohol consumption, yes
>40g/d (m)/>30g/d (f)
<40g/d (m)/<30g/d (f)
alcohol consumption, no
cannabis consumption, yes
cannabis consumption, no

Values highlighted in bold significantly differ from respective values of OST patients (p<0.05)
OST, opioid substitution therapy; DU, drug use; NDU, no drug use; SVR, sustained virological response

Results: Alcohol consumption was reported in 17.3% (128/739) of OST,
in 17.1% (256/1,500) of non-OST/DU and in 11.3% (631/5,508) of non-
OST/NDU patients. Among OST patients, 25% (32/128) consumed high
amounts (>40 g alcohol/d (men)/>30 g/d (women)) of alcohol. In
non-OST/DU, high amounts of alcohol were consumed in 22.2% (57/
256). In non-OST/NDU, significantly less patients (13.9%, 88/631)
consumed high amounts of alcohol when compared to OST patients
(p<0.05). Similarly, cannabis consumption was significantly higher
in OST patients (18.8%,139/739) than in non-OST/DU (9.4%, 141/1,500,
p<0.05) and non-OST/NDU patients (1.2%, 66/5,508, p <0.05). In
alcohol consuming patients, proportion of LTFU was significantly
higher in OST (12/97) compared non-OST/NDU (16/532), but
occurred mainly (8/97) after end of therapy (EOT). Therefore, the
overall ITT SVR rate was significantly (p <0.05) diminished in OST
(85%) and non-OST/DU (86%) compared to non-OST/NDU patients
(91%), but not in per protocol analysis (PP; OST 96%, non-OST/DU 94%,
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NON-OST/NDU 95%). When stratified by alcohol consumption (yes/
no) and moderate daily intake of alcohol (<40 g/d (men)/<30 g/d
(women)), non-OST/NDU patients had significantly higher SVR rates
than OST patients in ITT but not in PP analysis (Table 1). With respect
to cannabis consumption, SVR rates did not differ between the three
patient groups. Of note, relapse rates were lower in OST than in non-
OST/DU and non-OST/NDU patients.

Conclusion: High SVR rates can be achieved in both OSTand non-OST
patients. Alcohol or cannabis consumption did not diminish cure
rates in PP analysis. However, LTFU is more likely in patients with
current or former drug use than in patients without drug history and
in patients with high alcohol consumption, but occurred mainly after
EOT, leaving a high chance for a cure in these patients.
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Background: Nucleoside analogue treatment has been associated
with renal toxicity. We evaluated the evolution of eGFR during and
after DAA treatment for chronic hepatitis C (CHC).

Patients and Methods: We conducted a retrospective cohort study
among consecutive and non-selected patients (n=1131) who
underwent direct acting antivirals (DAA) treatment for chronic
hepatitis C (CHC) between 2013 and 2016. All serum creatinine
measures, including those before DAA treatment, were retrieved from
the biological database of the institution and merged in the patients’
characteristics dataset. We selected patients with at least one
creatinine measure. We excluded patients with HIV or HBV coinfec-
tions, patients with primary liver cancer or decompensated cirrhosis,
patients with haematological malignancy, transplant recipients and
patients under immunosuppressive therapy. Patients with a less than
30 ml/min/1.73 m2 estimated glomerular filtration rate (eGFR) on the
first available creatinine measure were also excluded. Overall, the
analyses included 4278 longitudinal eGFR measures assessed over a
maximum 37 and 81 months post-treatment and total follow-up
time period. We compared first and last measures with the pairwise
T-test. We isolated the effect of DAA exposure on eGFR with a linear
mixed model adapted for repeated measures allowing for the use of
time-independent, here chronic kidney disease (CKD) risk factors,
and - dependent, here DAA exposure, covariates.

Results: We selected 814 CHC patients treated with a sofosbuvir (SOF,
n=740) and a non-SOF (n=74)-based regimen without interferon.
Median age was 58 years, 40% had cirrhosis, 25% had CKD risk factors,
including diabetes mellitus (9.8%) and high blood pressure (22.9%),
and 96.5% had a baseline eGFR > 60 ml/min/1.73 m?. Median number
of eGFR measures was 4 per patient and 784 (96.3%) patients had at
least 2 eGFR measures. Mean eGFR decrease between first and last
measure was 2.6 (p<0.001) and 1.7 (p=0.115) ml/min/1.73 m? for
SOF and non-SOF patients. When all measures were taken into
account, mean eGFR variations were —2.1 (95% confidence interval
[CI] -2.70, —1.44; p<0.001) and -1.8 (95% CI -2.6, —1.1; p<0.001)
and -3.5 (95% CI —-4.7, -2.2; p<0.001) and -3.5 (-4.8, -2.2; p<
0.001) ml/min/1.73 m? under and after SOF-based DAA treatment
among patients with and without CKD risk factors, respectively.
Other DAA combinations without SOF were not associated with eGFR
variations.

eGFR variations among 740 CHC patients exposed to
SOF-based DAA treatment without interferon
W/o CKD risk factor(s) With CKD risk factor(s)
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eGFR variations among 74 CHC patients exposed to non-
SOF-based DAA treatment without interferon
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Conclusion: SOF-based DAA treatment is associated with eGFR
decrease among CHC patients, especially among those with CKD risk
factors. Renal function should be monitored under and after SOF-
based DAA treatment. The clinical implication(s) of these findings
should be explored.
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Spontaneous clearance of HCV RNA after documented relapse
following DAA-therapy: A case-control study
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Background and Aims: Relapse after a course of therapy with direct-
acting antivirals (DAAs) is rare (~3.5%) and usually results in
recurrence of chronic hepatitis requiring retreatment. We have
observed patients with documented relapse who spontaneously
cleared infection without retreatment. Our aim is to compare clinical
and virologic characteristics of patients with spontaneous clearance
after relapse to those who achieved sustained virologic response
(SVR) or relapsed without clearance.

Method: Clearers: CHC who relapsed with detectable HCV RNA 12
weeks after DAA therapy and then spontaneously resolved the
infection within 6 months were compared to 2 control groups: “SVR”
who had undetectable HCV RNA 12w post-treatment and “Relapse”
who had detectable HCV RNA 12w after treatment without clearance.
For each case, 2 SVR and 2 Relapse controls were randomly selected
from the Toronto Centre for Liver Disease database. Demographic and
laboratory data were compared between groups.
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Results: Of 70 patients with documented relapse at SVR12, 10 (14%)
spontaneously cleared infection without retreatment (Clearers).
Baseline characteristics were similar between Clearers and Controls
(Table 1). DAA regimens, use of ribavirin and treatment duration did
not differ by group. Baseline and on-treatment liver enzymes and
HCV RNA levels were similar, however at SVR12, despite detectable
HCV RNA, Clearers had ALT values similar to those in the SVR group
and significantly lower than in the relapse group (Table 1). Of the 10
Clearers, 9 had ALT values in the normal range at the time of relapse.
HCV RNA levels were lower in the Clearers than Relapsers (4 log vs
6 log, p <.05). ALT levels remained low after the SVR12 time-point in
Clearers. No Clearers had risk factors for reinfection.

Relapse with Relapser
Clearance (n=10) (n=20) SVR(n=20) p-Value
Age 60 (4) 60 (8) 60 (14) 0.97
Male 6 (60) 15(75) 16 (80) 0.64
Fibrosis Fibroscan 14.7 (9.4) 18.6 (16.5) 16 (9.5) 0.93
FIB4 3.9(29) 6.1(3.2) 44(3.2) 0.13
Cirrhosis 5(50) 15(75) 14 (70) 0.45
Genotype 1 8(80) 10 (50) 15 (75) 013
2 0 2(10) 0
3 1(10) 7(35) 5(25)
4 0 1(5) 0
6 1(10) 0 0
HCV RNA Baseline 3.E6 (4.E6) 4.E6 (8.E6) 3.E6 (2.E6) 0.65
(log U/
mL)
Week 4 7.5E0 (8.7E0) 1.1E1(1.6E1) 7.7E0(1.3E1) 0.85
SVR12 1.5E4 (3.9E4) 3.1E6 (71E6) 0 0.07
PostSVR12 0 1.1E6 (1.0E6) 0.004
ALT (U/L) Baseline 102 (62) 102 (63) 85(112) 0.08
SVR12 31(30) 103 (68) 17 (8) <001
Post SVR12  22(5) 76 (41) 19(7) <.001

Mean(SD) or n(%).

Conclusion: Spontaneous clearance after documented relapse has
not been described but occurred in over 14% of patients who relapsed
after completed DAA therapy. Normal or near-normal liver enzymes
despite detectable HCV RNA may identify patients likely to
spontaneous clear after relapse. While the mechanisms for clearance
remain obscure, the frequency of this observation highlights the need
for confirmation of viremia prior to retreatment.

PS-039

NS5A resistance patterns and treatment outcomes in DAA-naive
genotype 1a chronic hepatitis C patients with and without
baseline resistance-associated substitutions
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K. Wursthorn?, J. Petersen?, H. Klinker?, ].S.Z. Wiesch?, H. Hinrichsen,
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S. Zeuzem', C. Sarrazin"'%, 'Goethe University Hospital, Department of
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Background and Aims: For patients with hepatitis C virus HCV
genotype (GT) 1a infection who should be treated with grazoprevir
(GZR) plus elbasvir (EBR), testing of NS5A resistance-associated
variants (RASs) is recommended. In patients harboring RASs, SVR
(sustained virologic response) rates were increased by the addition of
ribavirin (RBV) and prolonging treatment to 16 weeks (wks.). Other
regimens using sofosbuvir (SOF) plus ledipasvir (LDV) or velpatasvir
(VEL) as well as paritaprevir, ombitasvir, dasabuvir (3D) and
glecaprevir/pibrentasvir (G/P) are approved for GT1a as well. This
study investigated the prevalence of EBR-specific RASs and the
outcome of a DAA-based (direct acting antivirals) treatment in GT1a-
infected patients according to the presence of RASs.

Method: In the European Resistance Database, we collected between
October 2016 and May 2017, serum samples of 379 GT1a-infected and
DAA-naive patients, who were intended to receive GZR/EBR.
Population sequencing was performed and NS5A RASs which
conferred a >5-fold changed susceptibility to EBR were analysed
and limited clinical and virological parameters were collected
retrospectively.

Results: Overall, 82% of patients were treatment-naive, 21% had a
cirrhosis and EBR-specific RASs were detected in 6% of patients. A
treatment based on a resistance analysis was started in 224/379 (59%)
patients as yet and the median baseline viral load was 1.700.000 IU/
mL. Patients without RASs (n = 210) were treated with GZR/EBR for 12
wks. (n=122, 58%), GZR/EBR/RBV for 12/16 wks. (n=17, 8%), LDV/
SOF +RBV (n =46, 22%), G/P (n = 13, 6%), 3D/RBV (n = 10, 5%) and VEL/
SOF (n=2, 1%). Follow-up (FU) data was available for n =83 patients
and 99% achieved an SVR. In individuals with RASs (n = 14), Q30R/H
(50%), Y93F/H (36%), L31M (21%) and M28T (14%) were detected.
These patients received GZR/EBR/RBV for 16 wks. (n=5, 37%), GZR/
EBR for 16 wks. (n =1, 7%), LDV/SOF (n = 3, 21%), VEL/SOF (n = 2, 14%),
G/P (n=1, 7%), 3D/RBV (n=1, 7%) and SMV/SOF (n=1, 7%). FU is
completed in n =5 individuals so far. All patients treated according to
the guidelines achieved an SVR (n = 4/4,100%) and one individual not
treated appropriately did not receive RBV in addition to GZR/EBR and
relapsed.

Conclusion: EBR-specific NS5A RASs were sparse in DAA-naive
patients with GT1a. A treatment based on a baseline resistance
analysis according to the guidelines led to high SVR rates of >99% in
patients with and without RASs.

PS-040

Retreatment of patients who failed glecaprevir/pibrentasvir
treatment for hepatitis C virus infection

D. Wyles!, 0. Weiland?, B. Yao®, R. Reindollar?, F. Weilert®,

J.-E Dufour®, S.C. Gordon’, E. Poordad?, A. Stoehr®, A. Brown°,
S.Mauss'!, S. Samanta'?, T. Pilot-Matias'?, LR. Jr'?, R. Trinh'2. ' Denver
Health Medical Center, Denver, United States; *Karolinska University
Hospital Huddinge, Stockholm, Sweden; >AbbVie, North Chicago, United
States; *Piedmont HealthCare, Statesville, NC, United States; *Waikato
Hospital, Hamilton, New Zealand; SInselspital, Bern, Switzerland;
Henry Ford Hospital, Detroit, MI, United States; ®The Texas Liver
Institute, San Antonio, TX, United States; °IFI Studien und Projekte Gmbh,
Hamburg, Germany; "°Imperial College Healthcare NHS Trust, London,
United Kingdom; "'Center for HIV and Hepatogastroenterology,
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Email: david.wyles@dhha.org

Background and Aims: Glecaprevir/pibrentasvir (G/P; glecaprevir
identified by AbbVie and Enanta) has demonstrated high rates of
sustained virologic response at posttreatment week 12 (SVR12)
across all six major hepatitis C virus (HCV) genotypes (GT). Roughly
1% of patients treated with G/P in Phase I or Il clinical trials, across all
genotypes, had virologic failure. These patients were offered
enrollment into a retreatment study, MAGELLAN-3.

Method: MAGELLAN-3 is an ongoing open-label, phase 3b trial to
determine the efficacy and safety of G/P (300/120 mg once daily) +
sofosbuvir (SOF; 400 mg once daily)+ribavirin (RBV; 1,000-
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1,200 mg daily, divided into two doses) in patients who had virologic
failure on G/P treatment in an AbbVie-sponsored clinical trial.
Patients who had non-GT 3 infection, without cirrhosis, and were
naive to NS3/4A protease and NS5A inhibitors prior to failure with G/
P, received 12 weeks of treatment; all others received 16 weeks.
Efficacy (percentage of patients with SVR12), safety, and baseline
resistance were assessed. Patients with at least end-of-treatment
(EOT) data are reported here.

Results: Of 23 patients enrolled, 19 reached EOT; 2 patients were
treated for 12 weeks (both reached EOT) and 21 were treated for 16
weeks (17 reached EOT). Overall, 30% (7/23), 9% (2/23), and 61% (14/
23) of patients had HCV GT 1, 2, and 3 infection, respectively, and 30%
(7/23) of patients had compensated cirrhosis. Twenty six percent (6/
23) of patients had NS3/4A protease and/or NS5A inhibitor
experience prior to their original G/P treatment; 39% (9/23) of
patients had prior experience to other HCV treatment regimens.
Twenty two percent (5/23) of patients had baseline resistance-
associated substitutions (RAS) in NS3; the most common were at
position D/Q168 (n =4). All 23 patients had baseline RAS in NS5A (14
had multiple NS5A RAS); the most common were at position Q30 (n =
6) in GT1, and Y93 (n=11) and A30 (n=9) in GT3. One patient had
virologic failure; currently available SVR12 rates are shown in the
Figure. The retreatment regimen was well tolerated. One patient had
a serious adverse event of cholelithiasis at treatment week 10.
Complete efficacy and safety data will be presented at the conference.
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EOT SVR4 SVR12 EOT SVR4 SVR12

12 weeks 16 weeks

G/P + SOF + RBV

EOT: HCV RNA below lower limit of quantification at end-of-treatment
SVR4/12: HCV RNA below lower limit of quantification at posttreatment week 4/12

Conclusion: Preliminary data show that retreatment with G/P+
SOF +RBV for 12 or 16 weeks was well tolerated and has demon-
strated a high rate of SVR12, regardless of HCV genotype or baseline
resistance-associated substitutions.

Liver transplantation: Clinical

PS-041

Frequency and outcomes of liver transplantation for nonalcoholic
steatohepatitis in Europe

D. Haldar"?, B. Kern?, J. Hodson?, V. Karam?, J. Fritz?, R. Adam®,
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Background and Aims: Non-alcoholic steatohepatitis (NASH) is an
evermore-prevalent cause of liver disease in the western world.
However, outcomes after liver transplantation (LT) for NASH are
seldom reported. We aim to describe the relative frequency and
analyse the outcomes of LT for NASH from a pan-European prospective
database.

Method: We performed a retrospective cohort study of all adult
patients (age > 18) who underwent primary LT for end stage liver
disease between 1st January 2002 and 31st December 2016 using the
European Liver Transplant Registry database. We compared data from
patients transplanted for NASH to data from patients transplanted for
other indications.

Patient survival after liver transplantation for NASH
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Kaplan-Meier survival curve describing cumulative patient survival after
liver transplantation for NASH. Patients have been assigned to a risk group
based on a composite score assigned to significant predictors of outcome
in this cohort. The 5-year survival in the high-risk and low-risk group are
52% and 74% respectively (p<0.001).

Results: 68950 patients underwent a primary LT in the study period;
NASH was the primary indication in 2741 patients (4.0%). The
proportion of LTs done for patients with NASH has increased from
1.2% in 2002 to 8.7% in 2016. Patients with NASH undergoing LT are
significantly older (median age 60 vs 55, p<0.001) and of a greater
body mass index (BMI) (32.6 +4.6 kg/m? vs 25.8 +4.4 kg/m?, p<
0.001). A greater proportion of patients transplanted for NASH have
concomitant HCC (39.1% vs 28.9%, p <0.001). Patients with NASH
receive organs from donors who are more likely to be male (62.3% vs
57.6%, p <0.001) and of a greater body mass index (26.9 + 4.8 kg/m?
vs 25.5+4.3 kg/m?, p<0.001). They also receive more donor organs
after circulatory death (6.6% vs 2.6%, p<0.001). Survival at 1 year
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(84.3% vs 86.4%) and 5 years (71.3% vs 73.3%) after LT for NASH is
marginally worse than for other indications (p = 0.005). However, on
multivariable logistic regression, recipient (age, sex, BMI, blood
group, presence of HCC) and donor (age, BMI, blood group, type of
donor) factors are found to significantly affect post-transplant (PT)
survival. On adjusting for these factors, NASH is not found to be an
independent predictor of outcome (HR 1.07, p = 0.18). Graft survival is
similar in patients transplanted for NASH compared to other
indications other than HCV for which graft survival is comparatively
poor. A multivariable analysis of the NASH cohort identifies recipient
age, BMI, MELD, donor blood group and organ type to predict PT
survival. A composite risk score (using the regression coefficient in
significant variables) identifies a sub-cohort with poor 5-year
survival after transplant (ROC AUC 0.636) (see image).

Conclusion: NASH is a growing indication for liver transplantation in
Europe. It is not an independent predictor of PT survival, but patients
are older, have a greater BMI, and have more likely to be transplanted
with concomitant HCC. Predictive recipient and donor factors can be
used to stratify potential transplantation risk and inform listing
decisions.
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Liver transplantation in patients with multiple organ failures is
feasible with good outcomes

PJ. Thuluvath!, A. Thuluvath?, Y. Savva®. 'Mercy Medical Center &
University of Maryland School of Medicine, Medicine, Baltimore, United
States; 2Johns Hopkins University, Medicine, Baltimore, United States;
3Mercy Medical Center, Institute of Digestive Health & Liver Diseases,
Baltimore, United States

Email: thuluvath@gmail.com

Background and Aims: Patients who are transplanted within 30 days
after listing for transplantation usually have very high MELD scores
and many of these patients may have ACLE There is a paucity of data
on immediate and short-term outcomes of patients with multiple
organ failures (OF) who undergo liver transplantation (LT).

Method: To examine the impact of OF on LT outcomes, we analyzed
UNOS data from 2002 to 2016 of all adults who received LT within 30
days after listing for LT. We defined OF if patients were on dialysis,
ventilator, life support or had stage 3 or 4 HE. Based on this, patients
can have no OF or between 1 and 4 OF Since organ failure is most
likely to influence short and intermediate term outcomes, we
analyzed only 30-day, 90-day and 1-year graft and patient survival.
Kaplan-Meier estimator was used to construct survival curves and
multivariate Cox proportional hazard regressions were used to study
the association between the risk factors.

Results: During this period, 21,347 patients were transplanted within
30 days of listing. Of these 14,459 (68%) had no OF, 3,457 (16%) had
one, 1,349 (6%) had two, 1,449 (7%) had three and 633 (3%) had four
OF The patient and graft survival outcomes of patients based on the
number of OF are shown in Figures 1 & 2; 30-day and 90-day patient
survival was highest without OF (97%, 95%) and lowest for those with
3 or 4 OF (89%, 86%). There was a progressive decline in survival with
increasing number of OF Multivariate Cox regression analysis for
patient survival is shown in the table below. MELD score was not a
predictor of mortality at 30 days and 90 days, when OF was included
in the Cox regression, but the risk of death increased with increasing
number of OF after adjustment for age, gender, race, BMI, etiology of
liver disease, MELD, Karnofsky performance status scores (severe
disability defined as 30% or less) and donor risk index (DRI). DRI and
poor performance status were also strong independent predictors.
Conclusion: Our observations suggest that patients with multiple
organ failures, when transplanted within 30 days of listing, have very
good post-LT survival rates. Although the impact of OF is significant,
survival outcomes are acceptable even with multiple OF
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Predictor of Patient Mortality - Adjusted HR (from multivariate Cox regression)

30-day 90-day

mortality  p-value mortality ~ p-value 1-year mortality p-value

MELD score 1.01(0.99-1.02) 0.3 1.00(0.99-1.01) 0.27 1.01(1.001-1.012) 0.03
KPS 30% or 1.69 (1.35-2.11) <0.01 149 (1.26-1.76) <0.01 134(1.19-151)  <0.01
less

Organ
failure  1.36(1.07-1.72) 0.01 1.28(1.07-1.53) <0.01 1.19(1.04-1.36) 0.01
1
2 1.68 (1.25-2.27) <0.01 1.68(1.33-2.12) <0.01 1.50(1.26-1.79)  <0.01
3 2.63(2.02-3.41) <0.01 2.35(1.90-2.90) <0.01 1.92(1.62-2.28) <0.01
4 2.20(1.53-3.17) <0.01 2.01(1.49-2.72) <0.01 1.87(1.48-2.36) <0.01
Donor Risk 1.26 (1.06-1.51)  0.01 1.40(1.23-1.60) <0.01 1.40(1.27-1.54)  <0.01

Index
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Evaluation of a pocket-sizedspectroscopy for extemporaneous
macrosteatosis liver graft assessment
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Email: nicolasgolse@me.com

Background and Aims: Liver macrosteatosis is a major predictor of
graft dysfunction after liver transplantation (LT) and the impact on LT
outcomes depends directly on the percentage of macrosteatosis.

Journal of Hepatology 2018 vol. 68 | S1-S36 S25


mailto:thuluvath@gmail.com
mailto:nicolasgolse@me.com

ORAL PRESENTATIONS

However, the quantification of steatosis by frozen-section histological
evaluation is not a reliable technique, and is often unavailable at night
for logistical issues. Non-invasive imaging techniques are poorly
correlated with permanent sections, so that decision for graft
acceptance finally rests with the surgeon, by gross appearance. The
goal of our study was to prospectively validate a non-invasive
(=contact-free) pocket spectrometer (PS) giving an extemporaneous
estimation of macrosteatosis and to ensure that we could obtain a
reliable estimation.

Method: We evaluated a commercial PS (SCIO) never assessed for
medical use. The gold standard for steatosis evaluation was the
permanent section analysis. The PS communicated with a smart-
phone (Bluetooth connection) connected to internet (online data-
base). A first stage (S1) of calibration was performed on 35 livers
(macrosteatosis from 0% to 60%) and an algorithm was created,
allowing a correlation between the estimation and the known values
of graft steatosis. Then a second stage (S2) was carried out on 60 grafts
(new cohort) during the procurement or after revascularization in the
recipient to test the accuracy of the algorithm. The PS was placed at a
distance <1.5 cm from the perfused liver (37°C).

Results: The algorithm established after S1 reached a coefficient of
determination R2=0.811. The validation of this algorithm (S2)
showed a Lin’s concordance correlation coefficient of 0.89. After the
creation of clinically relevant ranges of steatosis (0-20%, 21-40%, 41—
60%), the Kappa score evaluating the inter-tests variability ( pathol-
ogists vs PS)was of 0.77 (p < 0.0001). The liver graft weight, the donor
body mass index and the scannographic liver-to-spleen attenuation
ratio did not predict the macrosteatosis (r < 0.5).

Conclusion: Our study demonstrates that a PS allows a reliable and
reproducible assessment of liver graft macrosteatosis. Its low cost and
the immediacy of results may provide great value-added decision
support, particularly when procurements are performed by unknown
surgeons, to get an objective evaluation. This tool may avoid the travel
of the surgical team in case of steatotic grafts, and avoid the
prolonged cold ischaemia required by pathological examination in
case of (potentially) marginal graft.

PS-044

Effect of longitudinal exposure to tacrolimus on chronic kidney
disease occurrence at one year post liver transplantation

P. Maurel!, V. Loustaud-Ratti’, P. Carrier!, E. Marie, A. Rousseau?,
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Limoges, France; >CHU la Miletrie, Poitiers; “CHU La Source, La Source,
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Background and Aims: Renal failure during the first year post-liver
transplantation (LT) is predictive of mortality and increases health
care costs. The nephrotoxic effects of calcineurin inhibitors are a
major concern. Our aim was to study the relationship between
tacrolimus (TAC) exposure and the risk of chronic kidney disease
(CKD) in the first year post-LT.

Method: Retrospective data of consecutive patients transplanted in a
single French Center (Tours University hospital, France as part of
university hospital federation or FHU SUPORT) between 2011 and
2016 were collected. A joint model for longitudinal and time-to-event
data were developed, using mixed effects models, to simultaneously
analyse longitudinal exposure to tacrolimus (described using
repeated residual concentrations) and risk of CKD within the first
year post-LT. CKD was defined as a calculated glomerular filtration
rate (eGFR) below 60 mL/minute/1.73 m2 (MDRD-4 formula), during
three consecutive months. The effect of longitudinal exposure to
tacrolimus, pre- and post-LT factors were investigated as potential
predictors of CKD before M12 post-LT.

Results: Among 355 LT patients, 180 patients were studied after
exclusion of LT for Acute Liver Failure, pré-LT dialysis, double kidney-
LT and patients not receiving tacrolimus. CKD-free survival at one year
was 74.5% and was not associated with tacrolimus longitudinal
exposure within the observed exposure ranges. Pre-LT acute kidney
injury (AKI) and post-LT eGFR at one month (<60 vs. >60 ml/min/
1,73 m2) were statistically significant predictors of the hazard of CKD.
By identifying two status within AKI, hepatorenal syndrome (HSR)-
AKI and non HRS-AKI, only HRS-AKI remained predictive of CKD.
HSR-AKI and eGFR at M1 under 60 ml/min significantly increased the
risk of CKD (HR =2.8; 95% confidence interval (CI):1.3-5.8 and HR =
4.4; 95%Cl: 2.3-8.8, respectively).

Conclusion: Within the observed ranges of residual concentrations,
the tacrolimus exposure was not significantly associated with post-LT
CKD. This result is not so surprising as the different target
concentrations of tacrolimus according to the post-LT delay are now
well-defined and were respected in our population. On the other
hand, HRS, classically considered as reversible, appears to be a key
predictive factor of post-ILT CKD, and the definition of non-
reversibility criteria will be a new challenge.

PS-045

Donor specific antibodies after liver transplantation-still an
underestimated risk?

K. Willuweit!, A. Frey', P. Lisa', A. Heinold?, PA. Horn?, G. Gerken',
K. Herzer. "Department of Gastroenterology and Hepatology, Essen,
2Institute for Transfusion Medicine

Email: kerstin.herzer@uk-essen.de

Background and Aims: There is an ongoing controversy about the
importance of donor specific antibodies (DSA), their prevalence and
consequences for graft and patient survival after liver transplant (LT).
Relative importance of antibody specificity and their strength (mean
fluorescence intensity, MFI) remains to be elucidated. This analysis
addresses the association of DSA with complications after LT and the
relevance of antibody (AB) subspecies as well as MFI level.
Methods: Clinical and demographic data of 430 LT recipients were
collected who are registered for aftercare at the LT unit of the
University Hospital Essen. Antibody detection was performed using
Luminex single antigen beads and a MFI value of more than 500 was
considered positive. Statistical significance was analyzed by chi-
quadrat test with Pearson approximation. A p-value less than 0.05
was considered statistically significant.

Results: Among all patients, 18.8% (81/430) were positive for DSA. Of
these 81.5% (66/81) were HLA class Il AB and 14.8% (12/81) HLA class
AB. HLA class Il AB show a higher MFI (mean 4900 (600-20,600))
compared to HLA class [ AB (mean XX (500-20,200)). Patients who
developed DSA experienced more complications after LT (75.3%, 61/
81) compared to DSA negative patients (72.8%, 254/349, p=0.67).
Cirrhosis after LT occurred significant more often in DSA positive
patients than in patients without detectable DSA (18.5 vs. 8.8%, p <
0.027). Of the DSA positive patients 10% (8/81) developed de novo
autoimmune hepatitis (dnAIH) while in DSA negative patients dnAIH
occurred in only 4.3% (15/349, p = 0.055). Acute rejections (AR) were
experienced by 24.7% (20/81) of the DSA positive patients compared
to 16.6% (58/349, p=0.076) of the DSA negative patients. We
observed no significant difference in the frequency of complications
with regard to either HLA class. Of HLA class Il AB 50.1% (35/69) with
an MFI >5,000 (p =ns) developed complications.

Conclusion: Patients who develop DSA after LT have a higher risk to
experience complications withcirrhosis, dnAIlH and AR being the
most relevant. In particular, high-level HLA class I AB can be a
predictor for complications. Therefore, detection of DSA and regular
monitoring is important to maintain graft quality and survival.
Furthermore, to specify risk factors for DSA development can
influence the management of immunosuppression in order to
prevent graft damage.
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Severe histological injury of common bile ducts in donation after
circulatory death liver transplantation

E Tinti?, I. Umbro'?, S.G. Hubscher?, J. Isaac®, P. Onori?,

A. Franchitto?, E. Gaudio?, P. Muiesan®, A.P. Mitterhofer’. 'Sapienza
University of Rome, Department of Clinical Medicine, Nephrology Unit,
Rome, Italy; 2Sapienza University of Rome, Department of Anatomical,
Histological, Forensic Medicine and Orthopedics Sciences, Rome, Italy;
3Queen Elizabeth Hospital, University Hospitals Birmingham NHS
Foundation Trust, Department of Cellular Pathology, Birmingham;
4Queen Elizabeth Hospital, University Hospitals Birmingham NHS
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Elizabeth Hospital, University Hospitals Birmingham NHS Foundation
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Email: francesca.tinti@uniromal.it

Background and Aims: Within the model of donation after cir-
culatory death (DCD), a more severe degree of ischaemia-reperfusion
injury (IRI) is occurring, that seems to play a role on the pathogenesis
of biliary complications.

Aim of the study was to assess the bile duct injury occurring in two
different models of ischaemia, DCD and donation after brain death
(DBD), in liver transplanted grafts.

Method: Bile duct injury was evaluated on histological samples of
common bile duct retrieved after liver graft reperfusion, before biliary
anastomosis.

Severity of donor bile duct injury was assessed and scored on the basis
of Biliary epithelial cell loss, Mural stroma necrosis, Inflammation,
Peribiliary vascular plexus damage, Arteriolonecrosis, Thrombosis,
Periluminal and deep peribiliary glands damage.

Cholangiocyte apoptosis in periluminal and peribiliary glands was
evaluated by quantitative terminal deoxy-nucleotidyl transferase
dUTP-mediated nick-end labeling (TUNEL) analysis and cholangio-
cyte proliferation was studied by PCNA immunohistochemical
expression in bile duct sections.

Results: Sixty-two patients had the bile duct sample available for
histological evaluation (2014-2015). A significantly higher number of
DCD patients presented necrosis >50% of the bile duct wall [DCD 14/
28 (50%), DBD 9/34 (26.5%) p=0.056], peribiliary vascular plexus
damage [DCD 8/28 (29%), DBD 3/34 (9%); p=0.053] and periluminal
peribiliary gland damage [DCD 20/28 (71%), DBD 14/34 (41%); p=
0.016], defining the occurrence of severe histological injury, that was
significantly more frequent in DCD liver transplant patients [15/28
(53.6%)] compared to DBD [7/34 (20.6%)] (p=0.007). A significant
increased apoptosis and decreased proliferation was evidenced in
both periluminal (Tunel p=0.029; PCNA p=0.029) and deep PBGs
(Tunel p=0.002; PCNA p =0.006) from bile duct sample with severe
histological injury.

Conclusion: This study shows the early picture of microscopic
damage at the level of the bile duct soon after reperfusion of liver
graft during transplantation. Bile duct samples from DCD grafts
expressed more severe injury at the histological level, defining the
new feature of severe histological injury. Bile ducts with severe
histological injury showed increased apoptosis and reduced prolifer-
ation as evaluated by Tunel assay and PCNA expression, both on
periluminal and deep PBG. This study raises the hypothesis of a
correlation between the occurrence of microscopic damage and the
development of ischaemic biliary complications.

This study was supported by the ESOT Grant 2017.
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Prevalence of subclinical histological lesions and tolerance
biomarkers in long-term adult liver transplant recipients
considered for immunosuppression withdrawal

A. Sanchez-Fueyo', A. Douiri!, M. Elstad’, E. Kodela!, J. Wall',

E.B. Riani?, G. Alexander’, A. Marshall#, M. Navasa®, J. Ferguson®,
KJ. Simpson’, A. Pascher®, E. Jaeckel®, P. Tachtatzis'®, F. Nevens'!,

S. Masson'?. 'King’s College London, Institute of Liver Studies, London,
United Kingdom; 2Cliniques universitaires Saint-Luc, Woluwe-Saint-
Lambert, Belgium; >Addenbrooke’s Hospital, United Kingdom; “Royal
Free Hospital, United Kingdom; *Hospital Clinic, Barcelona, Spain;
SQueen Elizabeth Hospital, United Kingdom; “Royal Infirmary, United
Kingdom; 8Charité - Universitdtsmedizin Berlin, Berlin, Germany;
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Background and Aims: LIFT is a multi-national prospective rando-
mized controlled trial of immunosuppression withdrawal in adult
liver transplantation initiated in 2015 in which a liver tissue
transcriptional biomarker of tolerance is employed to stratify patients
prior to immunosuppression weaning. Eligibility criteria, derived
from a previous multi-center trial in which immunosuppression was
successfully withdrawn in 40% of participants (Benitez et al.
Hepatology 2013), include: >3 years post-transplant, normal liver
function, no autoimmune or replicative viral liver disease, and
absence of significant inflammatory/fibrotic lesions in a screening
liver biopsy. We report here on the applicability of the trial and the
estimated prevalence of operational tolerance.

Method: Between November 2015 and October 2017, 463 patients
were screened and 127 were consented to participate in the trial and
undergo a screening liver biopsy. Two central pathologists reviewed
all biopsies. RNA was extracted from a cryopreserved portion of the
biopsy cylinder and employed to assess the transcript levels of a
previously described 5-gene signature of spontaneous operational
tolerance (IFNG, MIF, TFRC, CDHR2, PEBP1).

Results: 108 biopsies were available for review: 59 met histological
eligibility and 49 did not. In non-eligible patients the most frequent
histological abnormalities were portal inflammation (74%), portal
vein endotheliitis (49%), interface hepatitis (43%), bile duct lesions
(43%), and fibrosis (75%; Ishak >3 in 20%). These abnormalities
resulted in non-eligible patients exhibiting higher liver stiffness than
those who were eligible (FibroScan 7 kPa versus 4; p = 0.001), despite
being no differences in liver function tests between them. At the time
of inclusion eligible patients were older (mean 62 years versus 58;
p =0.04), had a shorter post-transplant follow-up (mean 9.5 versus
11.3 years; p=0.04), had higher Tacrolimus trough levels (mean
4.2 ng/mL versus 3.4; p=0.04), and were more likely to have been
transplanted for alcoholic liver disease (32% versus 14%; p=0.03),
than non-eligible patients. Overall 36% of patients had a positive
biomarker profile (39% of eligible and 33% of non-eligible). Among
the non-eligible group there were no significant differences between
biomarker-positive and —-negative patients.

Conclusion: A large proportion of adult stable liver transplant
recipients exhibit potentially significant subclinical histological
abnormalities. As a result, only a small proportion of them are
eligible to participate in an immunosuppression withdrawal trial.
Among patients meeting eligibility criteria, the proportion displaying
a positive biomarker profile closely matches the estimated preva-
lence of operational tolerance.
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30 years of liver transplantation for metabolic disease in the
United States

P. Mckiernan', J.E. Squires’, R. Squires?, G. Vockley?, G.V. Mazariegos?,
Q. Sun, K. Soltys?, A. Ganoza®, R. Sindhi’. 'Children’s Hospital of
Pittsburgh, Division of Gastroenterology Hepatology and Nutrition,
Pittsburgh, United States; 2Children’s Hospital of Pittsburgh, Division of
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Email: patrick.mckiernan@chp.edu

Background and Aims: The indications for liver transplantation (LT)
in metabolic disease (met) evolve as long-term outcomes are
appreciated and new options develop. We reviewed the US
experience with primary LT for metabolic disease in the Scientific
Registry for Transplant Recipients (SRTR October 1987 to June 2017)
to determine: (1) changes in indications with time, (2) long-term
outcomes, and 3. factors predicting survival.

Method: Subjects were grouped by whether or not the primary
defect caused structural liver disease (SLD) [categories 1 or 2
respectively] and whether or not the primary defect was confined
to the liver [A or B respectively]. This resulted in 4 diagnostic
categories. Indications and outcomes were compared over 3
consecutive 10 year eras, 1-3. Chi-square, t-test or Wilcoxon rank
sum test were used as appropriate. Kaplan-Meier analysis or Cox
proportional hazards were used to compare survivals.

Results: 6,048 underwent LT for met, 2406 [39.8%] being children.
Compared to era 1, LT for met nearly doubled by era 3, from 603 to
1044 in children, and from 759 to 1617 among adults. Children
experienced a six-fold increase in LT for non-SLD met in chil-
dren, from 91/603 (15.1%) LT in era 1 to 578/1044 (55.4%) LT in era 3
(p<0.001). Indications for LT remained relatively stable in adults.
Living donor LT increased with eras from 5.6% to 7.6% in children, and
0-4.5% in adults. Fewer living donor LT were utilized in children with
met compared with all other pediatric LT in the study period (179/
1044, 7.6%, vs 1640/14125, 11.6%, p<0.001). LT combined with
transplantation of other organs was undertaken in 179/2406 children
(8%) and 394/3642 (12%) adults (p = 0.0001) and was associated with
reduced 10-year survival in children (87 vs 76%, p < 0.001) but not in
adults (68% vs 62%, p=0.22).

Outcomes improved with time. Latest 5-year patient survival were
94.4 and 81.5% in children and adults respectively, p < 0.01. Outcomes
were worse in adults and in those with extrahepatic disease (p < 0.01,
Figure] while SLD did not affect outcome. On multivariate analysis
diagnostic category, inpatient status and transplant era significantly
predicted outcome in all ages, with age at LT a predictor in adults and
gender in childhood.
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Conclusion: [T is increasingly utilized for phenotypic disease
correction in children with excellent longterm survival.
Extrahepatic manifestations significantly impact longterm survival
following LT for met at all ages.

NAFLD: Experimental and pathophysiology

PS-049

Acceleration of NASH in a mouse model provides novel insights on
the mechanisms by which 1148M PNPLA3 drives steatohepatitis
B. Banini!, S. Cazanave'?, H.-K. Min!, D. Kumar!, P. Santhekadur?,

L. Wang34, H.-P. Guan®°, M. Seneshaw®, P. Bedossa’, A. Oseini®,
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Background and Aims: The mechanisms by which 1'**M PNPLA3
mutation leads to NASH are unclear. The Diet-Induced Animal Model
of NAFLD (DIAMOND) mouse develops steatosis and steatohepatitis
with fibrosis after 4 and 16 weeks, respectively, on a Western diet
(WD). The purpose of this study was to accelerate development of
NASH in DIAMOND mice by liver-specific adenovirus-associated
vector (AAV) delivery of human wild type (WT) or mutant (MT)
PNPLA3 and to elucidate the underlying mechanisms.

Method: Three groups of mice, AAV-luciferase empty vector (AAV-
LUC), AAV-WT and AAV-MT received chow diet (CD) or WD for 8 wks.
Histology, gene (qPCR), protein (Western blot), lipidomic and
transcriptomic (RNA seq) analyses were performed. ANOVA, chi-
square for trend and Fisher Exact test were used for comparisons
between groups.

Results: Histology: *All mice fed WD showed similar weight gain,
insulin resistance and dyslipidemia regardless of AAV group.
However, AAV-MT fed WD showed increased liver to body weight
ratio when compared to all other groups, as well as increased ALT. On
CD, all three groups had normal histology. On WD, AAV-LUC and AAV-
WT both developed NAFL but AAV-WT had significantly less steatosis,
triglyceride (TG) and diacylglycerol (DAG) than AAV-LUC (p <0.05).
NASH with fibrosis developed in 82% of AAV-MT mice compared to
35% of AAV-WT and 7% of AAV-LUC (p < 0.01 for all). Lipidomics: AAV-
MT on WD (vs CD) had higher FFA, DAG, TG, ceramides, free
cholesterol and multiple inflammatory eicosanoids (8-, 11-, 12-, 15-
HETE) (p <0.05); only DAG and eicosanoids were increased in AAV-
MT vs AAV-LUC on WD. Transcriptomics: AAV-WT (vs AAV-LUC) on
WD induced pathways related to inflammation. AAV-MT (vs AAV-WT)
led to further activation of inflammatory pathways (multiple TLRs,
CD14 and STAT3), as well as activation of LXR, FXR and mTOR.
Metacore network analysis identified inflammation-innate immun-
ity, iron transport and chemotaxis as the top pathways altered in AAV-
MT compared to AAV-WT. Cell-signaling: Lipid metabolic targets
increased in all groups on WD (ACC, FAS). ER stress markers (eif2a,
ATF4, CHOP, GRP78, XBP-1) were significantly increased along with
ASK1, p38MAPK and JNK in AAV-MT vs other groups on WD.
Fibrogenic (procollagen 1, a-SMA) and oncogenic (pSTAT3/T705)
signals were increased only in AAV-MT.

Conclusion: 1'*®M PNPLA3 induces accumulation of multiple lipids
and induces ER stress with inflammatory-fibrotic signaling to induce
NASH with fibrosis.
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Novel link between gut-microbiome derived metabolite and
shared gene-effects with hepatic steatosis and fibrosis in NAFLD
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Background and Aims: Previous studies have shown that gut-
microbiome is associated with NAFLD. We aimed to examine if serum
metabolites especially those derived from the gut-microbiome have a
shared gene-effect with hepatic steatosis and fibrosis.

Method: This is a cross-sectional analysis of a prospective discovery
cohort including 156 well-characterized community-dwelling twins
and families residing in Southern California with untargeted
metabolome profiling assessment. Hepatic steatosis was assessed
using magnetic-resonance-imaging proton-density-fat-fraction
(MRI-PDFF) and fibrosis using MR-elastography (MRE). A twin AE
model was used to estimate the shared gene-effect between
metabolites and hepatic steatosis and fibrosis. The findings were
validated in an independent prospective validation cohort of 156
participants with biopsy-proven NAFLD including shotgun metage-
nomics sequencing assessment in a subgroup of the cohort.
Results: The mean (+sd) age and BMI of the discovery cohort were
46.3 (£19.8) years and 26.6 (£6.0) kg/m2, respectively, and 36 subjects
(23%) had NAFLD (MRI-PDFF > 5%) and 28 subjects (18%) had hepatic
fibrosis (MRE >3 kPa). In the discovery cohort, 56 metabolites
including 6 microbial metabolites had a significant shared gene-
effect with both hepatic steatosis and fibrosis after adjustment for
age, sex and ethnicity. In the validation cohort 6 metabolites
were associated with advanced fibrosis. Among them, only one
microbial metabolite, 3-(4-hydroxyphenyl)lactate, remained consist-
ent and statistically significantly associated with liver fibrosis in the
discovery and validation cohort (fold-change of higher-MRE versus
lower-MRE:1.78,p<0.001 and of advanced versus no advanced
fibrosis:1.26, p=0.037, respectively). The share genetic determin-
ation of 3-(4-hydroxyphenyl)lactate with hepatic steatosis was
R¢:0.57,95%C1:0.27-0.80, p<0.001 and with fibrosis was
R;:0.54,95%Cl:0.036-1,p = 0.036. Pathway reconstruction linked 3-
(4-hydroxyphenyl)lactate to several human gut-microbiome species.
In the validation cohort, 3-(4-hydroxyphenyl)lactate was significantly
correlated with the abundance of several gut-microbiome species
including species previously reported as associated with advanced
fibrosis.

Conclusion: Gut-microbiome-derived metabolite 3-(4-hydroxyphe-
nyl)lactate shares gene-effect with hepatic steatosis and fibrosis and
may be a biomarker of the severity of NAFLD.
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Defective autophagy in liver sinusoidal endothelial cells promotes
non alcoholic steatohepatitis and fibrosis development
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Background and Aims: Autophagy is a cellular conserved process
involved in the degradation of dysfunctional material. Nothing is
known about the role of autophagy in liver sinusoidal endothelial
cells (LSECs) in chronic liver diseases. Our aim was to analyze the
potential implication of autophagy in LSECs in non-alcoholic
steatohepatitis (NASH) and fibrosis.

Method: (a) Human samples: We quantified autophagic vacuoles in
LSECs from patient without liver histological abnormalities, with
simple steatosis or with NASH. (b) Cultured LSECs: We analyzed
autophagic flux in transformed liver sinusoidal endothelial cells
(TSECs) exposed to shear stress using chloroquine. We then tested the
effect of IL-6, TNFa, MCP-1 and insulin (at concentrations present in
the portal venous blood of patients with NASH) on autophagy in
TSECs. (c) Transgenic mice: We analyzed the effect of a defect in
endothelial autophagy on early stages of NASH, by using Atg5°¥/x-
VECadherinCre* or Atg7'°'*_VECadherinCre* mice, fed a high fat diet
(HFD) for 16 weeks, and on advanced stages of liver fibrosis by
treating Atg5°¥/"°*_VECadherinCre* mice with CCL4 (6 weeks).
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Results: (a) Human samples: LSECs from patients with NASH
contained twice less autophagic vacuoles than LSECs from patients
without liver histological abnormalities or from patients with simple
steatosis. (b) Cultured LSECs: TSECs exposed to shear stress exhibited
an effective autophagic flux. IL-6 and TNFa decreased autophagy level
(LC3II/GAPDH) in TSECs, but MCP-1 and insulin had no effect. (c)
Transgenic mice: Compared to littermate controls, mice deficient in
endothelial ATG5 fed a HFD had a more frequent nodular liver surface,
a higher liver expression of inflammatory genes (Mcp-1 and Rantes)
and more liver fibrosis (increased liver gene expression of Collagen1e2
and Tgfp1 and more Picrosirius staining). Similar results were obtained
with mice deficient in ATG7 in endothelial cells. Mice deficient in
ATGS5 in endothelial cells treated with CCL4 had more liver fibrosis
(more liver Collagenlc2 and Tgf1 mRNA, more Picrosirius staining).
Conclusion: Autophagy is defective in LSECs of patients with NASH.
IL-6 and TNFau present in the portal blood of patients with NASH could
be responsible for this defect. Autophagy defect in LSECs contributes
to the development of liver inflammation and fibrosis at early and
advanced stages of the disease. Stimulating endothelial autophagy
could be an attractive strategy for NASH treatment.
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Modelling non-alcoholic fatty liver disease using human induced
pluripotent stem cells
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Cell Institute, Surgery, United Kingdom; *Wellcome Trust Sanger
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Background and Aims: The incidence of non-alcoholic fatty liver
disease (NAFLD) in the western world has strongly increased in recent
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years, while therapeutic interventions remain limited to liver
transplant for end stage disease. Our understanding on NAFLD
pathogenesis remains elusive due to the lack of a suitable tool to
faithfully recapitulate the human pathology. Indeed, growing
primary hepatic cells remains difficult while currently available
culture systems do not capture tissue organization and cellular
diversity. human Induced Pluripotent Stem Cells (hIPSC) provide an
advantageous opportunity, since they retain the ability to self-renew
and to differentiate into liver cells. Here, we aimed to take advantage
of this unique system by developing a novel in vitro platform for
NAFLD modeling that mimics the hepatic architecture by reproducing
its multicellularity.

Method: We generated hepatocytes, cholangiocytes and macro-
phages from hIPSC, while the LX2 cell line was used to model stellate
cells. The hepatic microenvironment was reproduced by co-culturing
the cells in a 3D collagen matrix, taking advantage of fluorescent
reporter cell lines to monitor cellular interactions. For each cell type,
gene expression analyses, immunofluorescence and biochemical
assays were performed to monitor key functions and markers. Free
fatty acids were used to induce NAFLD phenotype.

Results: In the 3D environment, hepatocyte like cells (HLC) retained
the expression of typical hepatocyte markers and functions, and their
maturation improved with time in culture. Cholangiocytes preserved
their biliary identity in the collagen matrix, while LX2 cells did not
show an activated phenotype. Similarly, macrophage polarization
was not influenced by the 3D environment. Interestingly, HLC
spontaneously arranged around biliary structures without losing
their functionality, while LX2 established contacts with HLC only
after TGFB treatment. Fatty acids treatment led to steatosis and
lipotoxicity in HLC, and also interfered with CYP3A4 activity. The
presence of non-parenchymal cells sustained fatty acid-induced
hepatocyte damage.

Conclusion: Different hepatic cell types can be co-cultured in our
novel 3D platform to model pathophysiological cellular interactions.
We were able to mimic the mechanisms of hepatocytes steatosis and
lipotoxicity, including the inflammatory and fibrotic response
associated with NAFLD progression. Thus, our system represents an
important step forward to model NAFLD in vitro.
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NLRP6 Inflammasome-mediated intestinal dysbiosis drives
steatohepatitis and promotes HCC progression
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Background and Aims: Today, the link between intestinal dysbiosis
and chronic liver disease has been well established. However, the role
of intestinal microbiota in HCC development remains incompletely
understood. Here, we hypothesized that NIrp6 mediated intestinal
dysbiosis may impact hepatic inflammation and HCC development.
Method: Hepatocyte-specific = NEMO/IKKy  knockout mice
(NEMO2®P3) were used as a model of experimental steatohepatitis.
Disease progression in NEMO*"®P? mice was monitored in dif-
ferent hygienic/microbiota environments of our animal facility.
Additionally, Nemo®"®P* mice were crossed with Nlrp6 knockout
(NIrp6~/~) animals. Here the impact of intestinal dysbiosis on innate
and adaptive immune response during progression of steatohepatitis
towards HCC was studied. Finally, microbiota modulation was
performed using treatment with broad-spectrum antibiotics (AB).

Results: NEMO*"®P* mice displayed striking differences in disease
activity depending on the microbiota environment as evidenced by
significantly elevated liver functions tests (LFTs) and tumor burden in
the less restrictive area of our animal facility. In line, intestinal
dysbiosis in NEMO*"P3/NIrp6~/~ mice was associated with more
pronounced steatohepatitis encompassing elevated LFTs, leukocyte
infiltration and apoptotic cell death, ultimately leading to aberrant
hepatocyte proliferation and increased tumor burden in 52 weeks old
NEMOM®P3/NIrp6~/~ mice. Interestingly, NEMO*"P?/NIrp6~/~ mice
displayed an impaired gut barrier function assessed by intestinal
tight junction and mucus expression, which was followed by a more
pronounced innate immune response and infiltration of monocyte
derived macrophages (MoMFs) in 52 weeks old NEMO"®P3/NIrp6~/~
compared to NEMO*®P2 mice. Interestingly, CD8+ cytotoxic T-cells
were already suppressed at an early 13 weeks timepoint in livers of
NEMO2M®P3/NIrp6~/~ compared to NEMO*"®P? mice, indicating that
NIrp6-mediated intestinal dysbiosis may negatively affect antitumor
immunity. Strikingly, depletion of the intestinal microbiota by
administration of broad-spectrum antibiotics suppressed inflamma-
tory cell infiltration and ameliorated steatohepatitis by promoting a
restorative Ly6C'°" phenotype of hepatic macrophages.

Conclusion: Nlrp6-mediated intestinal dysbiosis promotes steato-
hepatitis progression and HCC development by shaping the hepatic
inflammatory microenvironment. Microbiota modulation holds
therapeutic potential for preventing liver disease progression.
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Serum bile acids alteration is associated with the presence of
NAFLD in twins, and dose-dependent changes with increase in
fibrosis stage in patients with biopsy-proven NAFLD
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Background and Aims: Bile acids (BA) alteration has been reported
in patients with NAFLD. Data characterizing alteration in BA in the
entire spectrum of NAFLD are limited. We aimed to assess serum BA
level in twins with and without NAFLD, and then examine its
association with stage of fibrosis and presence of NASH in patients
with biopsy-proven NAFLD.

Method: This is a cross-sectional analysis of 2 prospective cohorts: a
Twin and Family cohort of 156 participants assessed using MRI-PDFF,
and a biopsy-proven NAFLD cohort of 156 participants using NASH
CRN Histologic Scoring System. The serum level of 22 BA using LC/MS
was assessed by Metabolon Inc. Differences between BA were
assessed using Welch t test and Kruskal-Wallis test.

Results: In the Twin and Family cohort (mean age 46.3 yrs, 73.1%
women), 23% of the subjects had NAFLD (MRI-PDFF > 5%). The mean
levels of 3 primary BAs and 1 secondary BAwas significantly higher in
NAFLD versus non-NAFLD controls including glycocholate (GCA),
taurocholate (TCA), taurochenodeoxycholate (TCDCA), and ursodeox-
ycholate (UDCA) with fold-changes of 2.36, p = 0.046; 5.25, p=0.02;
4,08, p=0.03; 1.34, p=0.002 respectively. The mean level of 2
secondary BAs were significantly lower in NAFLD versus non-NAFLD
controls including glycohyocholate (GHCA) and 3b-Hydroxy-5-
cholenoic acid (3beta-OH-delta 5) with fold-changes of 0.62, p=
0.004 and 0.7, p=0.002 respectively.

In the biopsy-proven NAFLD cohort (mean age 49.8 yrs, 58.3%
women), the distribution of stage 0, 1, 2, 3 and 4 fibrosis was 42.3%,
32.7%, 10.3%, 8.3%, and 6.4%, respectively; 13.0% of individuals had
NAFL, 11.7% had borderline NASH and 75.3% had definite NASH.
No significant differences in BA profile were seen between NAFL
versus NASH. The level of primary BAs GCA, TCA, TCDA,
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glycochenodeoxycholate (GCDCA) and tauro-beta-muricholate
(TBMCA) was higher in fibrosis stage >2, >3 and >4 Figure 1. In
addition, TCA and TBMCA levels increased across all stages of fibrosis
(p=0.004, and 0.001, respectively). The level of secondary BAs was
higher in fibrosis stage >2 for Glycolithocholate (GLCA), GLCA sulfate,
and taurideoxycholate (TDCA); in fibrosis stage >3 and >4 for GHCA
and glycoursodeoxycholate (GUDCA); and in fibrosis stage >4 for
tauroursodeoxycholate (TUDCA) Figure.

Fold-change in fibrosis stage

F1-4vs0O F2-4vs0-1 | F3-4vs0-2 | F4vs0-3

Cholate (CA)) 0.91 1.03 0.91 0
Glycocholate (GCA)| 1.58

Primary Glycochenodeoxycholate (GCDCA) 1.62 86 4.0

Taurochenodeoxycholate (TCDCA)‘ 4.3 8.6 0.0
Taurocholate (TCA)

Tauro-beta-muricholate (TBMCA))

Glycolithocholate (GLCA) {595 9 4.00 5.82
Glycolithocholate squate(GLCAS)‘ HE31) 66 {1295 1l7/)
Secondary Taurodeoxycholate (TDCA)] 1.94 66 3.09 3.61
Glycohyocholate (GHCA)‘ 1.7 3.4
Glycoursodeoxycholate (GUDCA) 0.91 E53)
Tauroursodeoxycholate (TUDCA)| 21l7/ 4.69 4.04

Figure 1: Serum BAs differences across fibrosis stage in biopsy-proven
NAFLD.

Conclusion: Serum bile acid profile alterations are seen across the
entire spectrum of NAFLD. Serum bile acid profiles did not differ
significantly between NAFL versus NASH but were significantly
perturbed in higher stages of fibrosis and especially in cirrhosis.
Fold change of BAs level across the dichotomized stage of fibrosis, *p
<0.05, ** p<0.01, ***p <0.001.
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Background and Aims: We have recently shown that the rs641738
C> T variant in Membrane bound O-acyltransferase domain-contain-
ing 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
MBOAT?7 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. adminis-
tration of antisense oligonucleotides modified by morpholinos (MPO)
for 4 consecutive days in C57BI/6 male mice (n=5) and in HepG2 cell
lines, using the Crispr/Cas9 technology.

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 (Table 1).
The mRNA and protein levels of MBOAT7 were reduced in experi-
mental models of NAFLD, such as the methionine-choline deficient
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diet, but more so in genetically obese ob/ob mice and in insulin
resistant mice with Insulin receptor haploinsufficiency, characterized
by development of hyperinsulinemia ( p < 0.05). Furthermore, in wild-
type male mice MBOAT7 was downregulated by refeeding or by i.p.
injections of insulin concomitantly with the rise of insulin levels and
activation of hepatic insulin signaling through PI3K and AKT. Insulin
(300 nM) downregulated MBOAT?7 in primary mouse hepatocytesin a
InsR/PI3Kinase/FoxO1 dependent 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 in the development
of microvesicular steatosis, related to enhanced expression of fatty
acids transporters. Consistently, MBOAT7 knock-out cell lines devel-
oped spontaneously steatosis (p < 0.05).

Table 1:

Estimate SE P value
Age, years —0.00+0.01 0.98
Sex, F —-0.07+0.09 043
BMI, Kg/m? +0.00+0.01 0.87
T2DM, yes —-0.160.08 0.04*
Steatosis —-0.02+0.07 0.84
Necroinflammation -0.31+0.11 0.005*
PNPLA3, 1148M alleles —0.04+0.09 0.66
MBOAT7, T alleles —-0.25+0.08 0.004*

Conclusion: These data suggest that hyperinsulinemia causes down-
regulation of hepatic MBOAT7, which both genetic and experimental
data indicate is causally implicated in steatosis development. Further
studies are needed to investigate the mechanisms linking reduced
phosphatidyl-inositol desaturation by MBOAT7 with the develop-
ment of steatosis and hepatic inflammation.
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NLRP3 inflammasome activation in hepatocytes results in
pyroptotic cell death, release of NLRP3 particles and liver fibrosis
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Background and Aims: Pyroptosis is a form of programmed cell
death initiated by inflammasomes and characterized by Caspase-1
activation and pore formation in the cell membrane. Global NLRP3
inflammasome activation is sufficient to induce liver inflammation
and fibrosis. Here, we tested the hypothesis that hepatocytes undergo
pyroptosis upon NLRP3 inflammasome activation with subsequent
release of NLRP3 particles that amplify and perpetuate inflamma-
some-driven fibrogenesis.

Method: In order to test the direct effects of persistent NLRP3
activation, we generated a hepatocyte-specific Nlrp3 mutant mice
strain (L351P Nirp3¥'CreA) with constitutively activated NLRP3.
Pyroptosis was assessed ex vivo in primary hepatocytes isolated
from Nirp3¥CreA mice using FAM-FLICA Caspase-1/Propidium iodide
(PI) assay. Liver fibrosis development and hepatic stellate cell (HSC)
activation was studied in Nlrp3*!CreA mice using Sirius red and
alpha-SMA staining and qPCR analysis. HepG2 cells were incubated
with LPS + Nigericin (Nig) or Palmitic acid (PA). AC-YVAD-AOM was
used as an irreversible inhibitor of Caspase-1. LX2 cells were
stimulated with ASC-YFP specks released from transfected HepG2
cells treated with LPS + Nig/PA or NLRP3-YFP speck particles isolated
from a stable NLRP3 ( p.D303N)-YFP hyperactive mutant HEK cell line
to study endocytosis capability. NLRP3 particle uptake was analysed
by confocal microscopy and immunoblot analysis.
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Results: Primary hepatocytes isolated from NIrp3¥'CreA showed
marked increase in pyroptotic cell death and Caspase-1 activation
compared to WT control (5-fold, p < 0.001). Further, NIrp3*!CreA mice
showed increased activation of HSCs (Timp1: 3.4-fold, Fibronectini:
1.8-fold, p<0.05) and liver fibrosis as assessed by morphometric
quantitation of Sirius red and alpha-SMA staining (1.9-and 1.5-fold, p
<0.05). HepG2 cells incubated with LPS + Nig and LPS + PA showed
increased Caspase-1 activation and pyroptosis as well as Caspase-1-
dependent increased cell membrane permeability. Immunoblot
analysis of HepG2 supernatant demonstrated the release of NLRP3
inflammasome components (NLRP3, ASC, pro-Caspase-1, pro-IL-
1beta) including the activated form of Caspase-1 and mature form
of IL-1beta. Further, our results revealed that LX2 cells are able to
engulf ASC-YFP and NLRP3-YFP particles released from transfected
HepG2 cells after pyroptosis induction or isolated from NLRP3 (p.
D303N) mutant HEK cells, respectively.

Conclusion: Inflammasome activation in hepatocytes induces
Caspasel-dependent pyroptosis and the release of NLRP3 inflamma-
some particles that are efficiently engulfed by HSC. Mice with
hepatocyte-specific NLRP3 overactivation showed HSC activation and
liver fibrosis demonstrating a novel crosstalk between hepatocytes
and HSC. This represents a novel mechanism to propagate liver injury
and liver fibrosis development.

Public health: General
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Substantial comorbidities and rising economic burden in real-
world non-alcoholic fatty liver disease (NAFLD)/non-alcoholic
steatohepatitis (NASH) patients with compensated cirrhosis (CC):
A large German claims database study
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Background and Aims: NAFLD/NASH is a common cause of CC in
Western countries and CC is associated with increased morbidity and
mortality. However, Germany-specific data is lacking. This study
examined the comorbidities, mortality and health care costs among
German NALFD/NASH patients once they develop CC.

Method: Patients aged >18 years with a NAFLD/NASH diagnosis (ICD-
10-GM) between 2011 and 2016 were identified retrospectively from
the InGef research claims database with about 4 million insurees.
They were followed from first NAFLD/NASH diagnosis and flagged as
CC patients at the first occurrence of a CC diagnosis, which identified
the index date. Patients were excluded if they had <1 year of
continuous enrolment (CE) pre-index and post-index, and if they
presented with hepatitis, Wilson’s disease, Gaucher disease, LAL-D,
alcoholism incl. alcoholic liver disease, HIV, primary biliary cholan-
gitis, primary sclerosing cholangitis or hemochromatosis. Further,
progression to decompensation, hepatocellular carcinoma and liver
transplant in the post-index period was not allowed. All-cause
mortality was investigated within 1 year of post-index period. Mean
annual costs were also examined for patient subsets with 1-5 years of
CE pre-index and post-index.

Results: The study population included 555 NAFLD/NASH patients
with CC having 1 year of CE pre-index and post-index. Mean age was
66.1 years and 57.3% were males. In the post-index period, 7.6% of the
patients deceased. The most common comorbidities were hyperten-
sion, diabetes, and dyslipidemia with annual pre-index prevalence
rates of 76.6%, 53%, and 49.2%, respectively. 555 NAFLD/NASH patients
with CC cumulated €4,702,927 in 1-year post-index time period. The
annual all-cause healthcare costs averaged €5,759 in the pre-index

period and €8,474 in the post-index period (+47%) (p <0.001). The
cost driver was the inpatient setting representing 41.3% in the pre-
index and 57.1% in the post-index period. Cumulative mean annual
all-cause healthcare costs increased 132% over a 5-year period, from
€23,801 (1-year pre-index) to €55,187 (5-year post-index).

Cumulative mean annual all-cause total healthcare costs
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Conclusion: German NAFLD/NASH patients with CC have a high
comorbidity burden. Healthcare costs are the highest in the first year
following CC diagnosis with inpatient costs as the primary driver.
Cumulative mean annual all-cause costs increased 132% over a 5-year
period. Novel treatment options are needed to improve patient
outcomes.
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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 considers both liver-related and extra-
hepatic complications to assess the cost-effectiveness of treating HCV
patients across all genotypes at different fibrosis stages in Scotland.
Method: A health state transition model of the natural history of HCV
was developed to forecast liver-related and economic outcomes over
a lifetime horizon. The model population and mITT efficacy rates were
based on clinical trials of glecaprevir (identified by AbbVie and
Enanta) and pibrentasvir. Genotype and fibrosis distribution were
identified from UK patient tracker data. Costs in UK pounds were
based on systematic literature review. Comparative analyses were
conducted for treatment in different fibrosis stages of liver disease:
mild (FO-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 dis-
counted at a 3.5% rate.

Results: Lower rates of DCC, HCC, LT, and LrD were predicted in HCV
patients when treatment was initiated in mild vs. CC disease (DCC:
4.0% vs. 11.6%; HCC: 1.8% vs. 35.2%; LT: 0.4% vs. 2.6%; LrD: 3.8% vs.
41.1%). While only considering the liver-related complications, early
vs delayed treatment resulted in lower lifetime costs (mild: £30,719;
moderate: £33,055; CC: £59,137) and greater lifetime QALYs (mild:
16.20; moderate: 13.86; CC: 10.05). When extrahepatic manifesta-
tions (EHMs) are considered, lifetime costs increased (mild: £33,297,
moderate: £35,402; CC: £61,204).
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Decompensated | Liver Liver Liver- Lifetime | Lifetime
cirrhosis cancer | transplant | related costs QALYs
mortality | (including
EHMSs)

Genotypes 1-6
Mild (FO-F1) 4.0% 1.8% 0.4% 3.8% £33,297 16.20
Moderate 8.9% 4.0% 1.0% 9.1% £35,402 13.86
(F2-F3)
CC (F4) 11.6% 35.2% 2.6% 41.1% £61,204 10.05

Conclusion: Delay of HCV treatment for higher fibrosis stages
resulted in increased lifetime risks of liver-related morbidity and
mortality, greater lifetime costs, and lower QALYs regardless of
genotype. The magnitude of this impact increases when costs
associated with EHMs of HCV are considered. Treatment at earlier
fibrosis stages is a cost-effective and dominant strategy (more QALYS
gained at a lower cost) compared to treatment at later stages.
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Background and Aims: Hepatitis Avirus (HAV) is transmitted mainly
via the faecal-oral route and/or contaminated aliments. In last
decades, several outbreaks of HAV in men who have sex with men
(MSM) classified HAV as a sexually transmitted disease (STD). We
aimed to analyse an ongoing HAV outbreak among a large group of
young MSM adults from 7 hospitals in Lombardy region in Italy with
respect to patients’ characteristics and viral phylogenetic analysis.

Methods: We prospectively analysed 244 cases of acute HAV between
January and May 2017 recording for all patients’ demographics data,
risk factors, presenting symptoms, sexual orientation, co-morbidities
and further STD infections. The phylogenetic correlation of the

current circulating viruses among them and other HAV strains was
assessed by sequencing of the VP1/2A region.

Results: Most patients were male (230, 94%) with median age 33 years
(range 18-76). One hundred and thirty-three (55%) were MSM, 17%
had a chronic liver disease, 19% were HIV positive, 5% were active drug
users, 63% referred a possible sexual contact in last 3 months and 18%
with a HAV positive partner. One hundred and eighty-one (74%)
required hospitalization (median stay 7 days, range 2-44). The median
AILT and bilirubin peak levels were 2,368 (47-8,914)IU/ml and 6.6
(0.4-18)mg/dl, respectively. No liver transplant was needed.
Molecular phylogenetic analyses revealed that 93% (197/211) patients
were infected by HAV genotype IA and 7% (14/197) by genotype IB.
Moreover, all genotype IA cases belong to one of the three separate
cluster recently reported in a multi-country European outbreak: 59%
(117/197) of cases were infected with UK-strain, 40% (79/197) with
Netherlands-strain and 1% (1/197) with Germany-strain.
Interestingly, the cases infected with Netherlands strain were
prevalent at the beginning of the outbreak (January 100%), while
the UK-strain increased in the last months (May 68%, June 70%).
Conclusions: Ongoing HAV in Lombardy primarily affects young
MSM and is phylogenetically linked to current HAV outbreaks
described in other European countries. Due to the high admission
rate, these outbreaks may impact the admission pattern of referral
Liver and Infectious Units. Control measures, i.e. vaccinations
programs tailored to the MSM community, must be taken to control
further spreading.
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Food insecurity increases the risk of advanced fibrosis in diabetics
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Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is a
leading cause of liver disease in developed nations. Outcomes in
NAFLD are directly related to the stage of fibrosis, with an increased
risk of overall and liver-related mortality with increasing stage.
Diabetes, obesity, and age are well-established risk factors of
advanced fibrosis in NAFLD, while there has been less investigation
into the impact of economic factors. Patients with food insecurity
have been found to have increased risk of both obesity and diabetes,
related to lack of choice of food. This study aims to investigate the
impact of food insecurity on advanced fibrosis in diabetics with
NAFLD a nationally-representative survey.

Method: The National Health and Nutrition Examination Survey
(NHANES), a nationally-representative survey, from 2005 to 2014 was
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used. Using a validated algorithm, adult patients with diabetes were
included. Patients were excluded if they had viral hepatitis, excessive
alcohol consumption, were pregnant, or had transaminase elevation
>500 IU/1. Advanced fibrosis was diagnosed based on the presence of
an ALT > 40 and either an elevated NAFLD fibrosis score, FIB-4 score,
or AST to platelet ratio index. The degree of food security was
evaluated based on a validated survey included in the NHANES
survey. Multivariate logistic regression was performed to evaluate for
the presence of advanced fibrosis, and factors were included into the
model if they independently increased the risk of advanced fibrosis.
Results: A total of 14,169,411 weighted participants were included in
the sample. Most (77.0%) patients had full food security (FFS) while
6.2% had very low food security. Patients with very low food security
(VLFS) were younger and more likely to be black and Hispanic. Those
with VLFS also had a higher mean body mass index and mean
hemoglobin Alc but had no significant differences in transaminase
levels. When controlling for age, gender, race, insulin dependence,
hemoglobin Alc, body mass index, and duration of diabetes, patients
with VLFS had a significantly higher odds of advanced fibrosis (OR
3.34,95% (1 1.29-8.62, p=0.01).

Table: Risk of advanced fibrosis by food security level

Food security OR (95% CI) p-value
Fully food secure REF

Mild food insecurity 1.95 (0.91-4.20) 0.131
Low food security 1.22 (0.49-3.02) 0.75
Very low food security 3.34(1.29-8.62) 0.01

*Controlling for age, gender, race, body mass index, diabetes duration, insulin
dependence, and hemoglobin alc.

Conclusion: In our study using a nationally-representative survey,
VLFS more than tripled a diabetic patient’s risk of having advanced
fibrosis when controlling for other factors that can independently
increase the risk of advanced fibrosis. This study highlights the
importance of accounting for economic factors when evaluating
patients with NAFLD.
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Background and Aims: Hepatitis C virus-related cirrhosis is strongly
associated with hepatocellular carcinoma (HCC) development. After
sustained virological response (SVR), the HCC risk in cirrhosis is
reduced but not eliminated. Recent developments in direct antiviral
agents (DAA) have increased SVR rates even in cirrhosis. HCC
screening in cirrhotic patients is cost-effective before treatment; it
is unknown whether it remains so after SVR.

Method: We made a Markov model to evaluate the cost-effectiveness
of biannual or annual ultrasound (US) screening versus no screening
in 50-year-old cirrhotic patients post-SVR. Parameter values were
taken from the literature and expert opinion if unavailable. Primary
outcomes are quality-adjusted life-year (QALY), cost and incremental

cost-effectiveness ratio (ICER). Costs & QALYs were discounted at
5%|year.

Results: With 0.5% constant annual HCC incidence in F3 or F4
patients, biannual & annual screening provide extra 0.164 QALYs
(ICER $84242/QALY) and 0.148 QALYs (ICER $53756/QALY), respect-
ively. More recent data show the annual HCC incidence in patients
with HCV-related cirrhosis post DAA-induced SVR to be as high as
1.82% which makes biannual HCC screening likely to be cost-effective
(ICER $40803/QALY). Incidence has also been reported based on pre-
treatment AST to platelet ratio index (APRI). With APRI < 2, the annual
HCC incidence is 0.093% meaning that biannual US screening is
dominated (ICER -$1024982/QALY). With APRI>2, even without
documented cirrhosis, the annual HCC incidence is 0.892% leading to
an ICER of $55916/QALY for biannual screening. Some data suggest
that HCC incidence increases, even after SVR, as patients age. With
age-stratified HCC incidence, biannual & annual screening offered
0.466 QALYs (ICER $44170/QALY) and 0.396 QALYs (ICER $31549/
QALY), respectively. Sensitivity analyses identified HCC incidence and
transition rate to symptomatic disease in unscreened population as
main drivers of the model.

Conclusion: For biannual US screening to be cost-effective in the
post-SVR population, the constant annual HCC incidence must be
above 1.1%, lower than the previous 1.5% threshold. With F3 fibrosis or
pre-treatment APRI < 2, screening is very unlikely to be cost-effective,
challenging current clinical practice guidelines. For cirrhotic patients,
biannual or annual US screening is likely cost-effective post-SVR,
mainly if HCCrisk increases with age. Further data will hopefully allow
for improved risk stratification to guide optimal screening strategies.

PS-062

Prevalence and explanatory factors for liver function testing and
abnormality in a population-based study of children and young
people

W. Li', K. Homer?, K. Boomla?, J. Robson?, S. Hull?, W. Alazawi'. 'The
Blizard Institute, Queen Mary University of London, London, United
Kingdom; ?Centre of Primary Care and Public Health, Queen Mary
University of London, London, United Kingdom

Email: wenhao.li@doctors.org.uk

Background and Aims: Abnormal liver biochemistry is associated
with increased liver- and all-cause mortality. Most studies have
focussed on older adults and not children and young people (CYP) in
whom obesity rates (among other liver risk factors) are rising. We
determined the prevalence and explanatory factors of liver biochem-
istry testing and abnormal results in primary care records for CYP in
an ethnically and socially diverse population.

Method: This was a retrospective study using routinely collected
primary care electronic healthcare records in 150 contiguous
practices in four boroughs in East London, UK. We extracted social
and demographic data for all CYP aged 10-25 years who had had liver
biochemistry requested between 2015-2017. Alanine transferase
(ALT) was used to represent liver biochemistry requests and results.
Abnormal ALT was defined as >40 U/l for both sexes. Body mass index
(BMI) category thresholds were adjusted for ethnicity.

Results: In 257,746 CYP in East London, 14.1% had ALT measured
within the study period. 7% of all ALT tests were abnormal. Valid BMI
was captured in 84,574 individuals and the proportion of CYP classed
as overweight or obese was 36%.

On multivariate analysis, factors independently associated with ALT
testing included South Asian ethnicity (adjusted OR 1.76, p = 0.001, in
18-25 age group) and overweight/obese BMI categories (adjusted OR
115, p=0.0001, in 18-25 age group). ALT testing was strongly
associated with patients with known liver disease or those taking
medication associated with liver abnormalities, albeit these were
small numbers.

The same risk factors were independently associated with an
abnormal high ALT result; in particular, South Asian ethnicity
(adjusted OR 1.59, p=0.001) and overweight/obese BMI (adjusted
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OR 2.94, p=0.0001). Individuals who had had an alcohol assessment
completed, irrespective of the result, were protected against
abnormal ALT (adjusted OR 0.77, p=0.001).

Conclusion: In the largest population-based study of liver function
testing in CYP to date, we show that a significant proportion of CYP
have ALT requested and have elevated results. We have not studied
abnormalities in AST or GGT, nor applied the Prati thresholds to ALT.
Our data may indicate that brief alcohol-related interventions are
protective. Apart from patients with prior knowledge or suspicion of
liver disease, raised BMI category and ethnicity are significant factors
in CYP for abnormal liver test results.

PS-063

Cases of transfusion-transmitted hepatitis E Virus infections at a
tertiary referral center

D. Westhélter!, H. Jens?, J. Hartl!, D. Ulrike?, P. Sven?, A. Francis®,

R. Meike®, A.W. Lohse', M. Lutgehetmann®, S. Pischke. 'I. Medical
Clinic and Polyclinic, University Medical Center Hamburg-Eppendorf,
University Medical Center Hamburg-Eppendorf: Institute of Transfusion
Medicine, University Medical Center Hamburg-Eppendorf: >II. Medical
Clinic, University Medical Center Hamburg-Eppendorf, University
Medical Center Hamburg-Eppendorf: *University Heart Center,
University Medical Center Hamburg-Eppendorf, University Medical
Center Hamburg-Eppendorf: Institute of Medical Microbiology,
University Medical Center Hamburg-Eppendorf, University Medical
Center Hamburg-Eppendorf

Email: d.westhoelter@uke.de

Background and Aims: Hepatitis E is a major threat for immuno-
suppressed patients, as chronic HEV infection with possibly life-
threatening complications might occur. The relevance of blood borne
hepatitis E virus (HEV) infections for these patients has been
discussed controversially within the last months and still requires
further investigations.

Methods: All immunosuppressed patients at our center with an HEV
infection between 2011 and 2017 were retrospectively studied (n=
37). All blood products given to chronically HEV infected patients
were retrospectively analyzed for the presence of HEV RNA by in-
house realtime PCR (LLoD 12 IU/ml).

Results: 11 immunosuppressed patients (11/37, 30%) developed
chronic HEV infection. In 4/11 (36%) we were able to identify an HEV
positive blood donation as source of HEV transmission. Interestingly
two of the chronic HEV infected patients, who were infected by
blood-borne transmission, were heart transplant recipients. Both had
been treated with a combination of plasmapheresis and rituximab for
humoral rejection. As these cases attracted our attention to this
proceeding, we tested the remaining 3 heart transplant recipients
who were treated according to the same protocol at our center within
the last 5 years but none of them had acquired persistent HEV
infection.

Conclusions: Blood products are a relevant source of HEV-infection
for immunosuppressed individuals and in our series they are
responsible for 36% of chronic HEV infections. Thus, we recommend
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screening of all blood products given to transplant or immunosup-
pressed recipients for HEV-RNA.

PS-064

Analysis of the influence of alcohol abstinence on the risk of
developing hepatocellular carcinoma (HCC) in patients with
alcoholic liver cirrhosis (ALC)

A. Castano-Garcia, C. Alvarez-Navascués, A. Gomez, M. Varela,

M. Fraile, V. Cadahia-Rodrigo, M. Torner, M.L.G. Dieguez,

M. Rodriguez. Hospital Universitario Central de Asturias, Liver Unit.
Gastroenterology and Hepatology Department, Oviedo, Spain
Email: castaogarcia@gmail.com

Background and Aims: Cure of HCV infection and inhibition of HBV
replication reduce the risk of developing HCC in patients with HCV
and HBV liver cirrhosis. Abstinence is the only treatment of ALC but its
effect on the risk of HCC is unknown. To investigate if abstinence
reduces HCC risk in a series of patients with ALC.

Method: 602 patients with ALC, Child A/B, included in a HCC
surveillance program and prospectively followed every six months
were analyzed. 83% were male, mean age 55 + 8 years, 83% have had
previous cirrhosis complications and 79% had varices Abstinence was
defined as null alcohol consumption from inclusion. HCC and ALC
diagnosis was based on universally accepted criteria. Abstinence
during follow up and 13 clinical-biological variables at inclusion were
recorded. Usual statistical methods were used.

Results: During a mean follow-up of 77 +59 months, 298 patients
(49%) remained abstinent and 93 (15,4%) developed HCC, with a
mean annual incidence (MAI) of 2.4% and cumulative probability of
23% and 45% at 10 and 20 years. There were no differences in the
probability of developing HCC between abstinent (MAI: 2.42%) and
non-abstinent patients (MAI: 2.39%) (p=0.88). In the univariate
analysis, variables associated with HCC development were: male sex
(p=0.007), age>55 years (p=0.001), platelet count (PTC) <145 x
10%/mm> (p=0.003), BMI 25-30 (p=0.002) and AST>45 Ul/l (p=
0.019). Variables associated with risk of HCC in the multivariate
analysis were male sex (OR: 2.52; 1C95%:1.26-5.05; p=0.009), age >
55 years (OR: 2.15; 1C95%:1.39-3.35; p=0.001) and PTC < 145 x 103/
mm3 (OR:1.94; 1C95%:1.11-3.40; p=0.019). After adjustment with
these variables, abstinence was not related with the risk of
developing HCC (OR: 0.96; 1C95%:0.61-1.49; p=0.86). In the
subgroup of abstinent patients, development of HCC was independ-
ently associated with age > 55 (p = 0.038), PTC < 145 x 103/mm3 (p =
0.022) and previous cirrhosis complications (p=0.048). In non-
abstinent patients HCC risk was independently associated with male
sex (p=0.032), age>55 (p=0.005) and PTC<145x103/mm3 (p=
0.025).

Conclusion: Alcohol abstinence in patients with Child A/B ALC is not
associated with a reduction in the risk of developing HCC. Factors
associated with HCC in ALC are sex, age and higher degree of liver
dysfunction, and are similar in abstinent and non-abstinent patients.
These results show the need of early diagnosis of the illness and of
development of effective drugs for HCC prevention.
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GS-007

First real-world data on safety and effectiveness of glecaprevir/
pibrentasvir for the treatment of patients with chronic hepatitis C
virus infection: Data from the German Hepatitis C-Registry
T.Berg',U. Naumann®, A. Stoehr®, C. Sick®, G. Teuber’, W. Schiffelholz®,
S.Mauss?, J. Hettinger?, H. Kleine®, A. Pangerl®, C. Niederau?. ' Clinic of
Gastroenterology and Rheumatology, University Hospital Leipzig,
Leipzig, Germany; 2Katholisches Klinikum Oberhausen, St. Josef-
Hospital, Klinik fiir Innere Medizin, Akademisches Lehrkrankenhaus der
Universitét Duisburg-Essen, Oberhausen, Germany; >AbbVie Inc., North
Chicago, Illinois, US.A; *Praxiszentrum Kaiserdamm, Berlin, Germany;
°IFI Studien und Projekte GmbH, Hamburg, Germany; ®Praxisonkologie
Bremen, Bremen, Germany; * Practice PD Dr. med. G. Teuber, Frankfurt am
Main, Germany; 8Gastroenterologische Schwerpunktpraxis, Augsburg,
Germany; °Center for HIV and Hepatogastroenterology, Diisseldorf,
Germany

Email: thomas.berg@medizin.uni-leipzig.de

Background and Aims: The direct-acting antivirals glecaprevir (an
NS3/4A inhibitor discovered by AbbVie and Enanta) coformulated
with pibrentasvir (an NS5 inhibitor) are approved to treat chronic
hepatitis C virus (HCV) genotype 1-6 infection. Clinical trials
demonstrated an overall cure rate of 98% with glecaprevir/pibren-
tasvir (G/P), but real-world data on this regimen are limited. Here we
report real-world effectiveness and safety of G/P within the German
Hepatitis C-Registry (DHC-R).

Method: The DHC-R is an ongoing, non-interventional, multicenter,
prospective registry study. Data were collected between July 28, 2017
and February 9, 2018 from 104 sites in Germany. Adult patients with
HCV genotype 1-6 infection were eligible. The analysis included
patients treated with G/P according to the local label for 8, 12 or 16
weeks, with or without compensated cirrhosis, who were either HCV
treatment-naive or treatment-experienced. The primary endpoint is
SVR12, assessed in patients who received at least one dose of study
drug. Safety and tolerability were assessed.

Results: To date, 866 patients have enrolled; 638 patients who
received the regimen according to the label are included in the
analysis. The majority of patients were treatment-naive and without
cirrhosis, and thus treated for 8 weeks; Table 1 shows patient baseline
demographics. Of the patients with viral load data at the end of
treatment, 97% (263/271) had viral suppression. In the modified
intention-to-treat population which excludes non-virologic failures,
100% (49/49) achieved SVR12. Four patients discontinued treatment;
two of these discontinuations were due to an adverse event (AE) or
serious AE. Four serious AEs have occurred; there have been no grade
3 or higher AILT elevations.

Conclusion: In this first real-world data analysis with the G/P
regimen, G/P treatment yielded favorable effectiveness and safety
results consistent with clinical trial data. Updated data including
SVR4 and SVR12 results will be presented.

Acknowledgements: Medical writing support was provided by Zoé
Hunter, PhD, of AbbVie and funded by AbbVie.

ELSEVIER

Table 1: Patient Demographics and Disposition

Characteristic G/P N=638
Male, n (%) 431 (68)

White race, n (%) 602 (94)

Age, median years (range) 47 (18-86)

HCV GT1a, n (%) 218 (34)

HCV GT1b, n (%) 111 (17)

HCV GT3, n (%) 226 (35)

Baseline HCV RNA, median IU/mL
(Q1-Q3)

1,455,000 (2,490,000-4,334,000)

Treatment-naive, n (%) 577 (90)

Treatment-experienced 61 (10)
(pegIFN+RBV+SOF), n (%)

No cirrhosis, n (%) 593 (93)

With compensated cirrhosis, n (%) 45 (7)

On drug substitution therapy, n (%) 168 (26)

Treatment duration, 8/12/16 weeks, 589 (92)/45 (7)/4 (1)
n (%)

GS-008

Sustained efficacy of adjuvant immunotherapy with cytokine-
induced Killer cells for hepatocellular carcinoma: an extended
5-year follow-up

J-H. Lee!, ].H. Lee?, Y.-S. Lim?, ] E. Yeon*, T-]. Song, S. Yu', K M. Kim?,
YJ. Kim', J.W. Lee®, J.-H. Yoon'. 'Seoul National University College of
Medicine, Department of Internal Medicine and Liver Research Institute;
2Sungkyunkwan University School of Medicine, Department of Medicine,
Samsung Medical Center; University of Ulsan College of Medicine,
Department of Gastroenterology, Asan Medical Center; “Korea University
Guro Hospital, The liver cancer; °Korea University Ansan Hospital,
Department of Surgery; ®Korea University, Department of Statistics
Email: yoonjh@snu.ac.kr

Background and Aims: A previous randomized controlled trial
demonstrated that adjuvant immunotherapy with cytokine-induced
killer (CIK) cells prolonged both recurrence-free and overall survivals
of patients with hepatocellular carcinoma (HCC) receiving curative
treatment. We aimed to investigated whether the efficacy of CIK cell
immunotherapy might be sustained after cessation of repeated
transfer of CIK cells.

Method: We performed a follow-up study of our multicenter,
randomized trial reported in 2015. We included 226 patients: 114
patients in the immunotherapy group (injection of 6.4 x 10° CIK cells,
16 times during 60 weeks) and 112 patients in the control group (no
treatment) after potentially curative treatments for HCC. Among them,
162 patients (89 of the immunotherapy group and 73 of controls)
underwent extended follow-up until 60 months after randomization
of the last patient. The primary endpoint was recurrence-free survival
(RFS); secondary endpoints included overall survival.

Results: The median follow-up duration was 68.5 (interquartile
range, 45.0-82.2) months. During follow-up, the immunotherapy
group maintained a significantly lower risk of recurrence or death
(hazard ratio [HR] with immunotherapy was 0.67; 95% confidence
interval [CI], 0.48-0.94; p=0.009 by one-sided log-rank test). The
5-year RFS rate was 44.8% in the immunotherapy group and 33.1% in
the control group. HRs were also lower in the immunotherapy
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than control group for all-cause death (0.33; 95% CI, 0.15-0.76; p=
0.006).

Conclusion: In patients who underwent curative treatment for HCC,
significant gain in recurrence-free and overall survival by adjuvant
CIK cell immunotherapy was maintained for over 5 years.
ClinicalTrials.gov number: NCT01890291.

GS-009

MGL-3196, a selective thyroid hormone receptor-beta agonist
significantly decreases hepatic fat in NASH patients at 12 weeks,
the primary endpoint in a 36 week serial liver biopsy study

S. Harrison', S. Moussa?, M. Bashir?, N. Alkhouri? J. Frias®, S. Baum®,
B. Tetri’, M. Bansal®, R. Taub®. 'Oxford University; >University of Arizona
for Medical Sciences; >Duke University Medical Center; “University
Texas, San Antonio; *University of California San Diego, Endocrinology,
San Diego, United States; ®Florida Atlantic University; 'St Louis
University School of Medicine; 8Icahn School of Medicine at Mount Sinai;
9Madrigal Pharmaceuticals

Email: rebeccataub@yahoo.com

Background and Aims: MGL-3196 is a liver-directed, orally active,
highly selective THR-B agonist currently in Phase 2 for treatment of
non-alcoholic steatohepatitis (NASH). In Phase 1 studies, 3196
demonstrated rapid reductions in lipids, LDL cholesterol (30%),
triglycerides (40-60%), and lipoprotein(a) (Lp(a))(40%). This
ongoing Phase 2 study evaluated the primary endpoint, relative
reduction in (magnetic resonance imaging - proton density fat
fraction) MRI-PDFF, biomarkers and safety in 116 NASH patients at 12
weeks.

Method: MGL-3196-05 (NCT02912260) is a 36 week multicenter,
randomized, double-blind, placebo-controlled study in adults with
biopsy-confirmed NASH (NAS >4, F1-F3) and hepatic fat fraction
>10%, assessed by (MRI-PDFF). Randomized 2:1, MGL-3196 to
placebo, patients receive MGL-3196 80mg, or placebo oral, once
daily, for 36 weeks. Blinded increase or decrease in dose based on
exposure was possible. The primary endpoint, relative reduction in
MRI-PDFF, was assessed at 12 weeks, patients continued on
treatment blinded, and, at 36 weeks, secondary endpoints were
assessed by second liver biopsy and third MRI-PDFF, with ongoing
safety and biomarker assessments at 12 and 36 weeks.

Results: Baseline characteristics (mean or %): age, 50.3 years;
women, 50.4%; type 2 diabetes, 38.4%; BMI, 35 kg/m?; Hispanic,
47.2%; mean hepatic fat fraction (FF), 20.2%; NAS 4.9 (44% F2-3).
Baseline characteristics were similar among groups. The primary
endpoint was met (p <0.0001, LS mean), with 78 MGL-3196 treated
patients demonstrating —36.3% relative and —7.6% absolute change
from baseline (CFB) MRI-PDFF: -9.6%, —1.6%, respectively, in 38
placebo patients (median). Forty-seven/78 (60.3%) MGL-3196
treated (6/47 >5% weight loss) compared with 7/38 (18.4%)
placebo treated (5/7 with >5% weight loss) demonstrated >30%
reduction in MRI-PDFF (p <0.0001). In MGL-3196 treated patients,
lipids decreased, LDL-C —12.9, triglycerides —30.1 and Lp(a)-37.5 (%
CFB relative to placebo) p <0.0001; ALT, AST decreased 16.1%,16.2%
relative to mean baseline (51.0, 35.7U/l) p<0.01. Study drug was
well-tolerated, AEs were generally mild (85%) or moderate (15%); 3
SAEs occurred and were considered unrelated (study remains
blinded). Additional dose/exposure, biomarkers (safety, lipid,
inflammatory, fibrosis, multiparametric MRI (subset)) still under
analyses will be presented.

Conclusion: MGL-3196 QD for 12 weeks, compared with placebo,
significantly decreased hepatic fat in patients with NASH relative to
placebo. These combined results suggest that MGL-3196 has
beneficial effects in NASH. Histopathologic assessment at 36 weeks
will allow for comparison to baseline histology as well as multiple
biomarkers (serologic and imaging).

GS-011

Results of a randomised controlled trial of budesonide add-on
therapy in patients with primary biliary cholangitis and an
incomplete response to ursodeoxycholic acid

G. Hirschfield!, L. Kupcinskas?, P. Ott?, U. Beuers*, A.M. Bergquist®,
M. Farkkila®, M.P. Manns’, A. Pares®, U. Spengler®, R. Greinwald'®,

M. Proels'®, R. Poupon'’. 'NIHR Biomedical Research Centre, Centre for
Liver Research, University of Birmingham; “Lithuanian University of
Health Sciences; *Aarhus University, Department of Clinical Medicine;
4Academic Medical Center, University of Amsterdam; *Hepatology,
Karolinska University Hospital; °Clinic of Gastroenterology, Helsinki
University Hospital; “Dept. of Gastroenterology, Hepatology and
Endocrinology, Hannover Medical School, Hannover, Germany; SLiver
Unit, University of Barcelona; *Department of Internal Medicine I,
University of Bonn; '°Research and Development, Falk Pharma; ' Centre
de Recherche Saint-Antoine

Email: g.hirschfield@bham.ac.uk

Background and Aims: To evaluate the impact of adding budesonide
(9 mg/day Budenofalk®) to patients with PBC and inadequate
response to UDCA.

Method: Patients were randomised (2:1) to a placebo-controlled,
double-blind, multi-centre, clinical trial of 36-months treatment of
budesonide, with UDCA (12-16 mg/kg bw/d) maintained. We
enrolled patients with histologically confirmed PBC and inflamma-
tory activity according to the Ishak-score, failure to achieve sAP levels
< 1.5x upper limit of normal after at least 6 months of UDCA therapy,
and high risk of disease progression. The primary efficacy endpoint
was the rate of patients with improvement of liver histology with
respect to inflammation (an improvement by at least 3 points in the
Ishak sum score or no inflammatory activity) and no progression of
fibrosis (Ludwig staging), compared to baseline at the individual last
patient visit within the study. The study was terminated early due to
insufficient recruitment resulting in lack of power.

Results: 90 patients were screened. 62 patients were randomised and
43 patients had paired biopsies available. Baseline data were
comparable between treatment groups (mean age 54 years, 97%
females, BMI 26.1, mean ALP 341 U/L, mean ALT 72 U/L, mean disease
duration of 7.8 years). Mean treatment duration was 25.3 months and
29 patients completed 3 years of treatment. The primary histologic
end-point, in an ITT analysis comparing patients with paired biopsies
only, was not met (Table 1). The surrogate “serum levels of SAP <1.67
ULN and >15% decrease and normal total bilirubin” was met by 17/40
(42.5%) and 5/22 (22.7%) patients in BUD and PBO, respectively (P =

0.099). Mean ALP was reduced from 327 U/L to 233 U/L, and mean ALT
from 70 U/L to 58 U/L in the BUD group. This compared with no
treatment effect in the PBO group: mean ALP changed from 367 to
358 U/L, mean ALT from 76 to 76 U/L. 35% of BUD and 9.1% of PBO
treated patients had normalisation of SAP (P = 0.023). Pruritus reported
as adverse events occurred in 6/40 (15%) in BUD and 7/22 (31.8%) in
PBO. Serious adverse events occurred in 17 patients (10 in the BUD-and
7 inthe PBO group). Adverse events were reported in a similar number
of patients across groups. Adverse drug reactions were reported for 24
patients (60%) in the BUD- and 8 patients (36%) in the PBO-group.

Table 1: Number/proportion of patients with response (%) (Last
observation carried forward)

BUD PBO P values
(N=40) (N=22) (one-sided)
Improvement of liver 11/26 (42.5) 5/17 (29.4) 0.225*

histology, paired biopsies
only, n/N (%)
Normalisation of AP, N (%)

14 (35.0) 2(9.1) 0.023"*

*Cochran-Mantel-Haenszel test.
**Fisher’s Exact Test.

Conclusion: Up to 36 months of budesonide add-on therapy to UDCA
did not associate with significant improvements in histology in high-
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risk patients with PBC. However, clinically meaningful improvements
in biochemical markers of disease activity were apparent.

GS-012

Efficacy and Safety of Glecaprevir/Pibrentasvir in Patients with
HCV Genotype 5 or 6 Infection: The ENDURANCE-5,6 Study

T. Asselah’, T. Tran?, K. Alves®, T. Nguyen*, E Wong®, A. Mahomed®,
S.G.Lim7, S. Lee®, A. Abergel®, . Sasadeusz!”, P. Krishnan®, Z. Zhang?,
A.Pocalla'!, R. Trinh'!, E. Gane'2. 'University Paris Diderot, Hepatology
Department, Beaujon Hospital, Clichy, France; *Cedars Sinai Medical
Center, Los Angeles, United States; >AbbVie, Inc., North Chicago, United
States; “Research and Education, Inc., San Diego, United States; >Toronto
General Hospital, University of Toronto, Toronto, Canada; SUniversity of
Witwatersrand, Charlotte Maxeke Johannesburg Academic Hospital,
Department of Gastroenterology and Hepatology, Johannesburg, South
Africa; “National University Health System, Division of Gastroenterology
and Hepatology, Singapore; 8University of Calgary, Canada; °CHU
Estaing, France; "°Royal Melbourne Hospital, Melbourne, Australia;
"AbbVie, Inc., North Chicago; Auckland Clinical Studies, Auckland,
New Zealand

Email: tarik.asselah@aphp.fr

Background and Aims: The pangenotypic direct-acting antivirals
(DAAs) glecaprevir (developed by AbbVie and Enanta) coformulated
with pibrentasvir (G/P) are approved to treat chronic HCV genotype
(GT)1-6 infection. In Phase 2 and 3 studies, G/P achieved high SVR12
rates with no virologic failures in 80 patients with GT5 or 6 infection,
leading to an 8-week and 12-week label indication in HCV GT1-6
patients without or with compensated cirrhosis, respectively. To
increase the body of data for these genotypes, ENDURANCE-5,6
evaluates patients from countries where GT5 and GT6 are endemic,
such as South Africa (GT5), Myanmar and Vietnam (GT6). This study
evaluates the efficacy and safety of G/P in patients with chronic HCV
GT5 or GT6 infection, with an expanded analysis of GT6 subtype
diversity, for which there has been limited clinical trial data for all-
oral, DAA-based therapies.

Method: ENDURANCE-5,6 is an ongoing phase 3b, non-randomized,
open-label, multicenter study conducted in adults with chronic HCV
GT 5 or 6 infection with or without compensated cirrhosis who are
HCV treatment-naive or experienced with interferon (IFN) or pegIFN
with or without ribavirin (RBV) or sofosbuvirand RBV with or without
peglFN. G/P (300 mg/120 mg) was orally dosed once-daily for 8 or 12
weeks in patients without or with compensated cirrhosis, respect-
ively. The primary efficacy endpoint was SVR12. Secondary endpoints
were on-treatment virologic failure or relapse. Adverse events and
clinical laboratory abnormalities were monitored in all patients.
Results: Seventy patients have enrolled to date, 61 and 9 in the 8- and
12-week treatment arms, respectively; 66 have completed treatment.
Baseline demographics are shown in Table 1. The SVR4 among
patients with available data is 61/62 (98%). One HCV GT6c-l-infected
patient with compensated cirrhosis experienced virologic break-
through at treatment week 12, and one HCV GT5a-infected patient
without compensated cirrhosis who achieved SVR4 relapsed at post-
treatment week 12. To date, three patients (4%) have experienced
treatment-emergent serious adverse events, none of which were
related to G/P or led to discontinuation; no Grade 3 alanine
aminotransferase elevations have occurred.

Table 1. Baseline Demographics and Disease Characteristics
8-week G/P 12-week G/P
No Cirrhosis Cirrhosis
Characteristic N=61 N=9
Female, n (%) 36 (59) 4 (44)
Asian, n (%) 38 (62) 5 (56)
Age, median years (range) 57 (24-79) 65 (32-75)
Genotype 5, n (%) 20(33) 3(33)
Genotype 6, n (%) 41 (67) 6 (67)
GT6a/6b 19 (31) 1(11)
GT6c-| 22 (36) 5 (56)
HCV treatment-naive, n (%) 55 (90) 8(89)
Baseline HCV RNA, median log,,1U/mL (range) 6.85 (4.6-7.5) 6.29 (4.9-7.2)
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Conclusion: In this ongoing dedicated study, HCV genotype 5- and 6-
infected patients without and with compensated cirrhosis treated
with G/P for 8 and 12 weeks, respectively, achieved high rates of SVR4.
Complete SVR4 data and available SVR12 data will be presented.

Alcoholic liver disease

PS-065

Alcohol relapse after liver transplantation: impact of a novel risk
assessment scoring system

N. Zakeri, D. Chatzidis, L. De Luca, N. Lazaridis, J. Ryan, R. Westbrook,
D. Patch, E. Tsochatzis, L. Shepherd. Sheila Sherlock Liver Unit, UCL
Institute for Liver and Digestive Health, Royal Free Hospital, London
Email: nekisa.zakeri@nhs.net

Background and Aims: Relapse to harmful alcohol intake following
liver transplantation (LT) for alcohol-related chronic liver disease
(ALD) is reported in 10-33% of patients, however no consistent
predictive factors have been shown. We evaluated the predictive
ability of demographic, psychosocial and addiction-related variables
to determine relapse risk, both in isolation and in conjunction as a
novel risk assessment scoring system; we assessed the impact of
relapse on post-LT survival.

Method: Consecutive patients (n=187) with a history of alcohol
excess who underwent LT in a tertiary centre (2004-2013) were
included. Demographic variables, alcohol history, substance misuse,
psychiatric comorbidities and family alcohol dependence were
recorded. The Relative Risk Factors for Relapse (RRFR) score consists
of abstinence history, dependence diagnosis, acceptance of diagnosis,
willingness to engage in treatment, social network, drug misuse, and
replacement activities, and has a numerical scale of 0-27, higher
values indicating greater relapse risk. Relapse outcomes, 1-year, 3-
year and 5-year survival after LT were evaluated.

Results: Patients were predominantly male (87%), mean age 54 +7
years, mean MELD score 15.7 +5.8. Mean follow-up was 6.7 £3.2
years. 21% remained abstinent, with a high rate of slips (66%) and few
lapses (4%). Relapse to harmful alcohol intake occurred in 8% of
patients (15/187). In univariate analysis, age at LT (p = 0.002), units of
alcohol per week (p=0.007), past alcohol treatment (p =0.05) and
total RRFR score (p = 0.03), were associated with relapse. Multivariate
logistic regression revealed younger age at [Tas the only independent
predictor of relapse (48 +7 vs. 54 + 7 years, p =0.015). 1-year, 3-year
and 5-year survival after LT was 92%, 90% and 84% respectively,
compared to European Liver Transplant Registry survival rates of 84%,
78% and 73%. Relapse did not have a significant effect on survival.
Conclusion: The low rate of relapse to harmful alcohol intake and
high survival rate in our cohort compares favourably to published
literature. Younger recipient age was the only independent predictor
for relapse identified. Comprehensive pre-assessment incorporating
addiction and psychosocial assessment within the RRFR score might
have contributed to better patient selection and improved outcomes.
Further study is required to validate criteria for relapse risk
stratification to assist LT selection in patients with previous alcohol
excess.

PS-066

Alcohol disrupts a meta-organismal endocrine axis in murine
models and patients with AH

J. Mark Brown!, RN. Helsley', S. Marshall’, A. Kim?, L. Nagy>.
ICleveland Clinic, Cellular and Molecular Medicine; 2Cleveland Clinic,
Pathobiology

Email: len2@po.cwru.edu

Background and Aims: Alcoholic liver disease (ALD) comprises a
spectrum of disorders and pathologic changes. Alcoholic hepatitis
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(AH) is the most severe form of ALD and can develop at any time in
the progression of disease. There is mounting evidence that intestinal
microbes represent a key transmissible factor promoting inflamma-
tory diseases such as AH. However, the mechanisms by which gut
microbiota synergize with excessive alcohol intake to promote AH are
largely unknown. The role of specific microbial metabolites to
progression of AH is an important, but understudied, area of
investigation. One such microbial metabolite, trimethylamine
(TMA), is generated by gut microbes and subsequently metabolized
by flavin-containing monooxygenase 3 (FMO3) in the liver to produce
trimethylamine-N-oxide (TMAQ). TMA activates pro-inflammatory
signalling via its G protein coupled receptor Taar5. Here we have
investigated whether this meta-organismal endocrine axis promotes
ethanol-induced liver injury in mice and is associated with severity of
AH in patients.

Method: Female C57BL/6 mice exposed to the chronic Lieber-DeCarli
(25 day) liquid diet feeding paradigm or pair-fed control diets or
challenged with TMA or saline. Serum and clinical data from a sub-set
of 119 patients enrolled in the Defeat Alcoholic Hepatitis (DASH)
consortium were analysed. AH patient and control liver samples were
obtained from the Clinical Resources in Alcoholic Hepatitis at Johns
Hopkins.

Results: Chronic ethanol feeding to mice increased TMA concentra-
tion in serum to ~2.5 uM. Serum concentrations of TMA in patients
with AH ranged from 1.5-2 pM. lllumina microarray analysis revealed
that TMA challenge to mice reorganized expression of both pro-
inflammatory and cell death pathways, including changes in
expression of a multiple pattern recognition receptor pathways and
pro-inflammatory cytokine pathways. Expression of FMO3 protein
was decreased in liver of AH patients compared to controls. When AH
patients were divided by tertile based on TMAO, there was a
significant negative association with MELD. Importantly, survival
probability was also associated with TMAO tertile, with the lowest
tertile for TMAO predicting a poorer survival probability (40.9%)
compared to the high tertile for TMAO (64.8%). Challenge of PBMCs
with TMA exacerbated LPS-stimulated cytokine expression in
patients with AH, but not controls.

Conclusion: Collectively, data from both murine models of ethanol-
induced liver injury and patients with AH suggest that the TMA-
FMO3-TMAO axis is dysregulated in AH. Lower hepatic expression of
FMO3 in AH was associated with a shift in the TMA/TMAQ ratios,
likely favoring enhanced inflammatory signaling via TMA. These
studies suggest that modulation of microbial synthesis of TMA and/or
interruption the pro-inflammatory signalling of TMA on immune
cells may be novel therapeutic interventions in AH.

PS-067

Ductular reaction cells display an inflammatory profile and
recruit neutrophils in alcoholic hepatitis.

B. Aguilar-Bravo', D. Rodrigo-Torres!, M. Coll>3, L. Revilla!, D. Blaya',
L. Perea’, J. Vallverdd', I. Graupera®, E. Pose™*, L. Dubuquoy”,

C. Armengol®, A.L. Nigro’, P. Stirkel®, P. Mathurin®, J. Caballeria®,

J. Lozano"3, R. Bataller®, P. Ginés®, P. Sancho-Bru'®. 'Institut
d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Barcelona,
Spain; 2Institut d’Investigacions Biomediques August Pi i Sunyer
(IDIBAPS), Barcelona, Spain, Hospital Clinic, Barcelona, Spain; >Centro de
Investigacion Biomédica en Red de Enfermedades Hepadticas y Digestivas
(CIBERehd), Barcelona, Spain; “Hospital clinic, Liver Unit, Barcelona,
Spain; *Hopital Huriez, Lille Service des Maladies de I'Appareil Digestif,
Lille, France; ®Health Sciences Institute Germans Trias i Pujol (IGTP),
Campus Can Ruti, Childhood Liver Oncology group (c-LOG), Badalona,
Spain; “IRCCS-ISMETT (Istituto Mediterraneo per i Trapianti e Terapie ad
Alta Specializzazione), Department of Laboratory Medicine and
Advanced Biotechnologies, Palermo, Italy; 8Cliniques Universitaires
Saint-Luc, Department of Hepato-Gastroenterology, Bruselas,

Belgium; °Pittsburgh Liver Research Center, University of Pittsburgh

Medical Center, Pittsburgh, United States; '°Institut d’Investigacions
Biomediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain, Liver cell
plasticity and tissue repair, Barcelona, Spain

Email: aguilar@clinic.cat

Background and Aims: Alcoholic hepatitis (AH) is characterized by
the expansion of ductular reaction (DR), which consists of a
heterogeneous population of cells comprising reactive biliary cells
and more immature facultative liver progenitor cells (LPCs). The aim
of this study was to identify the transcriptomic profile of DR cells and
to generate an in vitro model to study DR.

Methods: KRT7", KRT7~ and total liver fractions were laser micro-
dissected from liver biopsies (n=6) of patients with AH, and the
whole transcriptome was sequenced. The gene expression profile was
evaluated in AH patients: in liver tissue (n =40) by qPCR and in serum
samples (n=15) by ELISA. Human LPC organoids were generated
from cirrhotic patients (n =4) and analyzed by microarray, immuno-
fluorescence and qPCR. Organoid-neutrophil crosstalk was assessed
by incubating neutrophils with organoids conditioned medium.
Results: Transcriptomic analysis showed that DR presents a pro-
inflammatory profile with expression of CXC and CCL chemokines.
Gene expression of KRT7 positively correlated with the expression of
CXCL1, CXCL3, CXCL5, CXCL6 and CXCL8 cytokines in AH liver tissue.
Moreover, serum levels of LPC marker TROP2 correlated with
circulating CXCL5 levels. Histologically, DR was associated with
neutrophil infiltration at the periportal area, as demonstrated in
KRT7-MPO immunofluorescence. To recreate an in vitro model of DR
we generated liver organoids from cirrhotic patients, which
expressed KRT7 and EpCAM as assessed by immunofluorescence.
Transcriptomic analysis of organoids showed high enrichment in
genes of the DR transcriptome. Organoid expression of LPC markers
and inflammatory cytokines was confirmed by qPCR. Liver organoids
produced CXCL5 (11.5+5.6 ng/ml) in culture and stimulation with
TNFo, further induced the expression of CXCL1, CXCL2, CXCL5, CXCLS6,
CCL20 and CCL28 as assessed by qPCR. Moreover, organoid condi-
tioned medium enhanced neutrophils inflammatory profile.
Conclusion: DR in AH patients has a pro-inflammatory profile and is
associated with neutrophils infiltration, suggesting the contribution
of DR cells in neutrophil recruitment and liver inflammatory
response. Human LPC organoids derived from cirrhotic patients
mimicked the DR gene expression profile and enhanced neutrophils
inflammatory profile, indicating their utility as a model to study DR.
These results suggest that targeting LPCs may represent a novel
strategy to modulate hepatic inflammatory response.

PS-068

Bile acids and intestinal dysbiosis in alcoholic hepatitis

D. Ciocan', C.S. Voican??, L. Wrzosek?, C. Hugot?, D. Rainteau?,

L. Humbert*, A--M.C. Doulcier®, G. Perlemuter®>. 'INSERM, U 996,
Clamart, France; >APHP, Hepatogastroenterology and Nutrition, Hopital
Antoine-Béclere, Clamart, France; >INSERM, U 996, Clamart, France;
4INSERM, U1057, Paris, France

Email: ciocanelro@yahoo.com

Background and Aims: Intestinal microbiota (IM) plays an important
role in bile acids (BA) homeostasis, impacts the gut barrier and
promotes inflammation. We aimed to study the structure of the IM
and its functions in BA homeostasis in alcoholic patients according to
the severity of ALD.

Method: In this prospective study, we included 4 groups of active
alcoholic  patients (N=109): two non-cirrhotic:  without
(noAC_noAH, n=61) or with alcoholic hepatitis (noAC_AH, n=14)
and two cirrhotic: without (AC_noAH, n = 17) or with severe alcoholic
hepatitis (AC_sAH, n = 17). Plasma and fecal BA profiles, as well as IM
composition were assessed.

Results: Patients with AC_sAH had an increase in total BA, primary
BA, conjugated BA and total ursodeoxycholic acid in plasma. In feces,
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there was a decrease in total BA and secondary BA. AC_sAH patients
had a specific IM: at the phyla level, there was an increase in
Actinobacteria and a decrease in Bacteroidetes; while at genus level
there was 7 taxa increased and 4 decreased. Moreover, in AC_sAHc
patients, as compared to AC_noAH patients, there was an increase in 4
and a decrease in 11 metabolic pathways involving upregulation of
glutathion and nucleotid metabolism and downregulation of biotin
metabolism.

Conclusion: Patients with AC_sAH have a specific BA pool with a shift
towards more hydrophobic and toxic species that could be respon-
sible for the specific IM associated with AC_sAH. Conversely, the IM
will also change the BA pool by transforming primary BAs to
secondary BAs leading to a vicious cycle between IM and BA
modifications. These changes in IM structure and functions could
playarole in AC_sAH initiation and progression, through BA effects on
liver metabolism.

PS-069

Chronic plus binge alcohol consumption leads to I1-6 mediated
inflammatory response in a new mouse model of acute-on-
chronic liver injury

E. Karatayli', R. Hall', S.N. Weber!, S. Dooley?, E. Lammert'. 'Saarland
University Medical Center, Department of Medicine I, Homburg,
Germany; >Medical Faculty Mannheim, Heidelberg University, Section
Molecular Hepatology, Department of Medicine II, Mannheim, Germany
Email: Ersin.Karatayli@uks.eu

Background and Aims: Altered host response to injury in the setting
of a chronically damaged liver plays a critical role in the development
of acute-on-chronic liver injury, usually in the presence of an
underlying precipitant. Here, we aim to combine a mouse model
with pre-existing chronic liver injury (Abcb4~/~) with the recently
standardized ethanol feeding model (NIAAA model, Nat Protoc 2013)
to dissect alcohol-related inflammatory responses in this novel pre-
clinical model.

Method: Ten and 15 week-old wild type (WT) C57BL/6] and Abch4~/~
knock-out (KO) mice were either fed control (WT/Cont and KO/Cont
groups) or liquid ethanol diet (5% v/v), followed by an acute ethanol
binge (5 mg/kg; WT/EtOH and KO/EtOH groups). Liver-specific
steady-state mRNA levels (relative to GAPDH) of IL-6, HGF, CRP and
COL3A1 were evaluated using the 272‘ method. ELISA was
performed for IL-6 and HGF in plasma. Hepatic collagen contents
(hydroxyproline), plasma EtOH concentrations as well as ALT, AST and
AP activities were measured. Data were analysed by ANOVA with
Bonferroni post-hoc tests.

Results: Hepatic hydoxyproline and Col3al expression were signifi-
cantly higher in Abcb4~/~ mice compared with controls and further
increased by ethanol challenge. The older mice in the KO/EtOH group
displayed 2-, 3- and 4-fold higher IL-6 expression vs. 15 week-old KO/
Cont (all p<0.01), 15 week-old WT/EtOH (p <0.001) and WT/Cont
groups (p <0.001), respectively. This elevation was more prominent
for IL-6 plasma concentrations, which reached a 10-fold increase (p <
0.0001) compared to age-matched controls, whereas HGF did not
differ. Hepatic CRP levels were significantly (p = 0.001) elevated in 15
week-old Abch4~/~ mice challenged with ethanol. Male mice in this
group exhibited 1.7 (p=0.01) and 2.1 (p < 0.001)-fold higher IL-6 and
CRP levels than females, respectively. Lipid droplets (LD) in liver were
observed in 80% of mice challenged with ethanol, regardless of
genotype. In these mice, hepatic Pnpla3 mRNA levels were signifi-
cantly (p<0.001) repressed, and of note, the mean LD size was
inversely correlated (p <0.01) with hepatic Pnpla3 levels.
Conclusion: We propose a novel promising set-up to model alcohol-
related acute-on-chronic liver injury. We speculate that the acute
inflammatory IL6-driven response might promote the transition from
the stable chronic state to progressive liver damage in Abcb4~'~ mice,
further increasing the known and gender-specific HCC risk in this
model. Repression of Pnpla3 expression resulted in a notable
expansion in LD size, indicating lipid remodelling in this model.
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PS-070

Collagen proportionate area is an independent predictor of short
and long-term survival in patients with alcoholic hepatitis

M.G. Misas', A. Koutsoumarakis', A. Hall?, C. Covelli', E. Buzzetti',
LI Prat’, D. Roccarina’, T.V. Luong', M. Pinzani', E. Tsochatzis". "UCL
Institute for Liver and Digestive Health, Royal Free Hospital and UCL,
London, United Kingdom; Sheila Sherlock Liver Centre, Royal Free
London NHS Foundation Trust and UCL Institute for Liver and Digestive
Health, University College of London, London, United Kingdom

Email: martaguemi@gmail.com

Background and Aims: Quantitative fibrosis assessment with the
measurement of collagen proportionate area (CPA) predicts clinical
outcomes in patients with chronic hepatitis C and non-alcoholic fatty
liver disease and, in addition, is able to sub-classify cirrhosis. We
tested the ability of CPA to quantify fibrosis and predict clinical
outcome in patients with alcoholic hepatitis (AH).

Method: We retrospectively included a cohort of 141 patients, with
biopsy-proven AH, irrespective of fibrosis stage. All patients with
concomitant primary causes of liver disease were excluded. Clinical
details and laboratory data were collected at biopsy time. Follow-up
data were collected at the time of the last clinical follow-up or death.
Liver related mortality was considered as primary outcome. For CPA
analysis, we captured images of liver biopsy sections stained with
picro-Sirius red and used digital image analysis to measure areas of
collagen deposition. CPA was calculated as a proportion of the area of
the whole parenchyma and expressed as a percentage.

Results: 83 patients (58.9%) were male with a mean age of 46 years.
Mean alcohol intake prior to the episode of AH was 173.94 g/day; 47
(33.3%) patients were abstinent after the biopsy with a median
abstinence period of 19 (276) months. 106 (75.2%) patients were
cirrhotic at the time of the biopsy whereas 99 (70.8%) of the patients
had a Maddrey score >32. 67 (67.7%) patients were treated with
corticosteroids and 11 (11.1%) with pentoxyfilline. 63.6% of the
patients treated with corticosteroids were responders based on a Lille
score of <0.45. CPA significantly correlated with fibrosis stage across
the whole spectrum of fibrosis. 67 patients (47.5%) died during a
median follow-up of 65.48 (IQR 311.7) months. 30-days and 1-year
mortality were 5% and 23.4% respectively. CPA was an independent
predictor of 30-days mortality (OR 0.496, p=0.05) along with the
Lille score (OR 15.467, p =0.013). Independent predictors of mortality
at last follow up were CPA (OR 1.22, p =0.015), abstinence (OR 0.315,
p <0.001) and ABIC Score (OR 1.323, p=0.002).

Conclusion: CPA is a short and long term independent predictor of
death in patients with AH and should be further explored as a
prognostic index in such patients.

PS-071

Caspase-cleaved cytokeratin-18 (M30) and ActiTest predict hepatic
inflammation in asymptomatic patients with alcoholic liver
disease

K.H. Thorhauge!, M. Thiele', B.S. Madsen, J.E. Hansen?, S. Detlefsen?,
S. Antonsen?, LM. Rasmussen®, A. Krag'. 'Odense University Hospital,
Department of Gastroenterology and Hepatology, Odense; ?Odense
University Hospital, Department of Infectious Diseases; >Odense
University Hospital, Department of Pathology; *Odense University
Hospital Svendborg, Department of Clinical Biochemistry; >Odense
University Hospital, Department of Clinical Biochemistry and
Pharmacology

Email: katrine.thorhauge@gmail.com

Background and Aims: Alcoholic cirrhosis is the cause of 500.000
deaths annually. The end-stage disease is preceded by years of
subclinical progressive fibrogenesis driven by hepatic inflammation.
Consequently, we need biomarkers to detect and monitor alcoholic
hepatic inflammatory activity. M30 is a cytokeratin-18 based novel
biomarker of hepatocyte apoptosis with high accuracy for diagnosing
severe alcoholic hepatitis. It is not known whether M30 can detect
subclinical liver inflammation or how it performs in comparison with
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AST:ALT ratio and ActiTest; another patented inflammation marker.
We therefore aimed to investigate the correlation of M30, ActiTest
and AST:ALT ratio with histological inflammatory activity in asymp-
tomatic alcoholic liver disease patients.

Method: Biopsy-controlled, single-center, prospective study in out-
patients with an ongoing or prior excessive alcohol intake. Same-day
liver biopsy and analysis of M30 Apoptosense® (VLV bio, Sweden),
ActiTest (Biopredictive, France) and routine liver blood tests. Scoring
of biopsies using the NAFLD Activity Score by a single liver
pathologist. We graded hepatic inflammation using the sum of
ballooning (0-2) and lobular inflammation (0-3).

Results: We included 267 patients from 2013-2016. Mean age 54 + 11,
73% males, 52% not drinking at inclusion (average 10 weeks
abstinence), 23% with severe fibrosis or cirrhosis, 48% with steatosis.
The distribution of inflammatory activity (0-5) was 67/62/61/37/25/
15. M30, ActiTest and whether patients where actively drinking at
inclusion independently and significantly predicted increasing grade
of hepatic inflammation, while AST:ALT ratio did not (Figure). M30
diagnosed presence of severe hepatic inflammation (score 4-5) with
excellent accuracy (M30 AUROC 0.90, 0.85-0.94), significantly better
than ActiTest and AST:ALT ratio (AUROC 0.77 and 0.74; P< 0.001). M30
was 122+73 U/L in patients without inflammatory activity, and
increased exponentially for every point increase in inflammation for a
concentration of 773 +910 U/L in patients with ballooning =2 and
lobular inflammation = 3. ActiTest was 11.5 £ 11% in patients without
inflammation, versus 36 +17% in patients with the highest activity
score.

Caspase-cleaved cytokeratin 18 (M30) concentrations according to
hepatic inflammatory activity and drinking pattern at inclusion
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Conclusion: M30 and ActiTest are promising biomarkers for grading
subclinical, alcoholic hepatic inflammation. M30 detect severe
hepatic inflammation with excellent accuracy and increase exponen-
tially for every grade of hepatic inflammatory activity.

PS-072

Impact of baclofen treatment in 212 alcohol-dependant patients
of the french “OBADE-ANGH” series

C. Barrault!, J.-E Cadranel?, C. Locher®, T. Thévenot?, E. Skinasi°,
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9CH de Saint Brieuc, gastroenterology and hepatology unit; °CH Creil,
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Background and Aims: Alcohol misuse is responsible for 50,000
deaths per year in France and the first cause of advanced liver disease

in Europe. Baclofen has a temporary recommendation for use in the
indications of (1) reduction of consumption and (2) maintenance of
abstinence. Its renal elimination makes its use possible even in case of
decompensated cirrhosis but few data are available. The aim of
OBADE series was to evaluate: (1) the way of prescribing baclofen for
alcohol misuse in gastroenterology units of ANGH (non-academic
hospital) and: (2) evolution at 12 months of the reported alcohol
consumption (DCA) and tolerability of treatment, especially in cases
of cirrhosis. Clinical trial number is: NCT02835365.

Method: Consecutive out or inpatients of 10 gastroenterology units
treated with baclofen for alcohol dependence after March 2012
(authorization for use on a case-by-case basis) were included and the
data were collected prospectively or retrospectively. Psycho-social
care was usually offered. We present 9 months results.

Results: Between February 2015 and December 2016, 212 patients
(male 79,7%) aged 50.7 = 10 years were included. Of these, 56 (31%)
had alcoholic liver disease and 72 (38%) had cirrhosis. In the cirrhosis
group, 13.5% of patients had severe acute alcoholic hepatitis (SAAHs)
and 24% had ascites. We observed a history of SAAH in 22% of cases,
gastrointestinal bleeding by portal hypertension in 13%, ascites in
37%, and hepatic encephalopathy in 13.5%. A metabolic syndrome was
associated in 41% of cases. Three patients were transplanted from the
liver. Active smoking was associated in 63% of cases and 3% of patients
received opioid substitution therapy. Baclofen was prescribed either
by the addictologist (58%) or by the hepatologist (35%): in 43% of
cases the patients had not received any other addictolytic drug. At
M9, the median dose of baclofen was 75 mg/d (max = 260 mg/d) and
DAC was significantly lower than at baseline: 30 (+ 20) g/d versus 111
(x95) g/d (p<0.0001), 70% of patients had a DAC < 30 g/d while 44%
were completely abstinent. The evolution of DAC was the same in
cirrhotic patients. In contrast, adverse effects (overall 17%) were less
frequent in cirrhotic patients (5.5% vs 25.5%, p = 0.02) while the dose
of baclofen was not different (65.5 mg vs 88 mg/day, p=0.09). No
discontinuation of treatment (n=>5) was related to an adverse event
and no death was reported during follow-up.

Conclusion: Preliminary results from this multicentre national study
suggest that baclofen treatment, integrated with medico-psycho-
social care, is associated with a significant decrease in alcohol intake
at 9 months, even in patient with severe ALD. The tolerance of
baclofen was very good even in patients with decompensated
cirrhosis. Updated results with longer follow up (M12) will be
presented in April 2018.

Cirrhosis: ACLF and critical illness

PS-073

Albumin decreases the incidence of paracentesis induced
circulatory dysfunction with less than 5 litres of ascitic tap in
acute on chronic liver failure (ACLF) patients: Randomized
controlled trial (NCT02467348)

V. Arora’, R. Maiwall’, S.S. Thomas?, V. Rajan’, R. Ali!, G. Kumar?,

P. Jain?, SK. Sarin®. 'Institute of Liver and Biliary Sciences, Hepatology,
Delhi, India; “Institute of Liver and Biliary Sciences, Clinical Biochemistry,
Delhi, India; >Institute of Liver and Biliary Sciences, Clinical Research and
bio statistics, Delhi, India; “Institute of Liver and Biliary Sciences,
Department of Hepatology, Vasant kunj, India

Email: vinod_ucms@yahoo.com

Background and Aims: PICD is diagnosed by increase in plasma
renin activity (PRA) (>50% from baseline or >4 ng/ml/hour) on day 6
post large volume paracentesis (>5 L). It is associated with hepatic
encephalopathy (HE), hyponatremia and high mortality. Patients
with ACLF have high portal pressure, cardiac output and lower
systemic vascular resistance (SVR) compared to decompensated
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cirrhosis. There is lack of data on the incidence, diagnosis and
management of PICD in ACLE We hypothesized an increased
predisposition to circulatory dysfunction even with modest volume
paracentesis (<5 L) in ACLF patients and aimed to determine the need
for albumin infusion.

Method: 59 ACLF patients, undergoing paracentesis of <5 L were
randomized to receive albumin (8 g/L of ascitic fluid, Gr A, n=30) or
no albumin (Gr. B, n=29). Heart rate (HR), systolic BP (SBP), diastolic
BP (DBP) were monitored for 6 days. PRA and NTpro-BNP were
analysed at baseline, day 3 and 6. Hyponatremia was defined as Na <
130 Meq/l or > 5 Meq |, AKI as ICA-AKI criteria & HE > grade 2.
Results: Baseline characteristics were comparable in two groups,
including mean volume of tap (4.21%.15 vs 426+.24 L, p=.35),
baseline PRA(19.59 +7.4 vs 22.52 +9.1 ng/ml, p=.18), HVPG (19.1+
4.6 vs 19.3 £5.7 mmHg, p=.18) & SVR 1357 £ 511 vs 1375 +419 dyn-
sec/cm®/m?, p =.83). PICD was more frequent in Gr B than A (62% vs.
26%; p=0.002). 1 incidence of HE (24% vs 6.7%, p =.06), hyponatremia
(62% vs 30%, p=.05), AKI (36% vs 11%, p=.001) and | in DBP (4.37 £
6.3%vs9.61 £8.4%, p=.009) was more in Gr B than A. 1 in PRA at day 3
correlated (p <.001, r2 = 0.8) with day 7, indicating reliability of PRA t
at day 3. Increase in NTproBNP was noted from baseline to day6 in Gr
B (p=.009). Predictors of PICD on day6 on univariate analysis were:
baseline HVPG (OR1.19,95% CI1.02-1.39, p=.02), PRA at day3
(OR1.08,95% CI=1.02-1.15, p=.007) and non-albumin infusion
(OR6.11,95%CI = 1.97-18.89, p=.002). On multivariate analysis, only
non-albumin infusion (OR11.66, 95% CI 2.43-55.83, p=.002) was
significant. Patients who developed PICD had higher mortality (80%
vs 20%, p=.001). Gr B had a higher mortality than Gr. A patients (73%
vs 26%, p=0.03).
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Conclusion: Even <5 L of ascitic tap without albumin resulted in PICD
in 62% ACLF patients with increased incidence of complications
&mortality. Albumin reduces the incidence of PICD and mortality to
1/3rd and is recommended as a plasma expander for even modest
volume tap in ACLF patients.

PS-074

Secondary prophylaxis of hepatic encephalopathy in cirrhosis: A
double blind randomized controlled trial of L-ornithine
L-aspartate versus placebo

S. Varakanahalli, B. Sharma, S. Sachdeva, A. Dahale, S. Srivastava. G B
Pant Institute of Postgraduate Medical Education and Research,
Gastroenterology, NEW DELHI, India

Email: shivakumarvarakanahalli@gmail.com

Background and Aims: Hepatic encephalopathy (HE) is associated
with a poor prognosis. L-ornithine L-aspartate (LOLA) has been useful
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in treatment of acute hepatic encephalopathy. There is no study on
the prevention of recurrence of HE with LOLA.

Method: We conducted a double blind randomized controlled trial at
a tertiary centre outpatient clinic. Consecutive cirrhotic patients who
had recovered from HE within past 12 months were randomized to
receive LOLA (6 grams thrice daily) or similar amount of placebo for 6
months. Randomization was done by computer generated random
numbers to different codes by an independent observer who was
unaware of patient characteristics. Patient received boxes of drugs
according to their codes by the independent observer. Patients were
assessed by number connection tests or figure connection tests, digit
symbol test, serial dotting test, line tracing test, critical flicker
frequency test, arterial ammonia and sickness impact profile scores at
inclusion and at 3 months and 6 months follow up. Primary end-
point was development of overt HE.

Results: Of 306 patients, 150 patients were enrolled. On intention to
treat analysis, HE recurred in 11/75 (14.6%) and in 23/75 (30.6%)
patients receiving LOLA and placebo respectively ( p = 0.02) and hazard
ratio (0.389)[95% Cl = 0.174-0.870]. By Kaplan-Meier analysis, the time
for first breakthrough episode of HE from the time of randomization to
6 months was (170.88) days (Cl=165.0-176.73) in LOLA group and
(157.78) days (CI=148.5-167.0) in placebo group with hazard ratio
(0.43) and (p =0.018). Mortality was similar in both groups (6.8% vs.
13.8%)(p = 0.18). At 6 months follow up, there was significant change in
the psychometric hepatic encephalopathy scores (2.53 +2.18 vs. —0.01

+1.92, p<0.001), arterial ammonia levels (-23.58 £14.8 vs. 1.41
13.34 pmol/L, p <0.001), critical flicker frequency (5.85 +4.82 vs 0.58

+4.53, p<0.001) and sickness impact profile scores (—7.89 £5.52 vs.
—0.95+4.25, p<0.001) in patients treated with LOLA compared to
placebo. On multivariate analysis, only Model for end stage liver
disease (MELD) score predicted the recurrence of overt HE with odds
ratio (2.21) [CI 1.526-3.204] (p < 0.001).
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Figure: Kaplan -Meier analysis for recurrence of hepatic encephalopathy
between LOLA group and placebo group.

Conclusion: LOLA is effective in the secondary prophylaxis of hepatic
encephalopathy and is associated with significant improvement in
psychometric hepatic encephalopathy scores, ammonia levels,
critical flicker frequency scores and health related quality of life.
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Mucosal invariant T (MAIT) cells are depleted from blood in
advanced cirrhosis and accumulate in the peritoneal cavity during
bacterial peritonitis
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Background and Aims: Mucosal invariant T (MAIT) cells are a subset
of fast-acting unconventional T cells, which play essential roles in
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mucosal immunity against pathogens. Patients hospitalized for
advanced cirrhosis have a poor short-term prognosis especially
when they encounter bacterial infections, such a spontaneous
bacterial peritonitis (SBP) as a result of impaired immune responses.
Aim of this study was to investigate the phenotype, function, and
clinical relevance of MAIT cells in the peritoneal cavity during
complications of cirrhosis.

Method: Peripheral blood and ascitic fluid from patients with
decompensated cirrhosis and healthy controls were analyzed using
flow cytometry. Va7.2+ CD161+ CD3+ MAIT cells were quantified and
markers of activation (CD69), tissue homing (Integrin oE, CCR7),
immune exhaustion (PD-1), chemokine receptors, transcription
factors, and intracellular cytokines were assessed.

Results: In contrast to other unconventional T cells, circulating MAIT
cells were significantly lower in patients with decompensated
cirrhosis (median 0.7% of T cells) compared to controls (median
4.3%; p<0.0001) without significant correlation with classical liver
disease scores. In the absence of SBP, the proportion of MAIT cells
among T cells was higher in the peritoneal cavity than in blood (1.0%
vs. 0.6%; p=0.02), and peritoneal MAIT cells had a tissue homing
phenotype (CD103+ CCR7-). Peripheral blood and peritoneal MAIT
cells were predominantly CD8-positive and expressed more often
CD69 than conventional T cells (13.9% vs. 0.4%; p=0.001, 12.5% vs.
1.7%; p = 0.01 respectively) but did not differ in their expression of PD-
1. During SBP, peritoneal MAIT cell frequency (1.2% vs. 2.7%; p=0.02)
and MAIT cell ascites-blood-ratio (1.4 vs. 5.2; p = 0.007) was increased
at the day of diagnosis but normalized after 2 days of antibiotic
treatment (5.2 vs. 2.0; p = 0.06). As compared to conventional T cells,
ascitic fluid MAIT cells showed high expression of CCR6 and CXCR3
and were potent producers of IL-17 and TNF after PMA/ionomycin
stimulation.

Conclusion: Recruitment and local activation of IL-17 producing
CCR6+ CXCR3+ MAIT are observed in the early phases of SBP thus
regulating the antimicrobial inflammatory response.
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Long-term administration of human albumin reduces
hospitalization and improves survival in patients with cirrhosis
and refractory ascites

M. DI Pascolil, S. Fasolato’, S. Piano?, M. Bolognesi!, P. Angeli>.
TUniversity and General Hospital of Padova, Unit of Internal Medicine
and Hepatology, Padova, Italy; 2University of Padova, University and
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Background and Aims: In liver cirrhosis, ascites becomes refractory
when it is not possible to resolve it through standard medical of care
(SOC) with low sodium diet and diuretic medications. The clinical
benefit of human albumin long-term administration for the treat-
ment of ascites is debated, and for refractory ascites no data are
available. In this study, in patients with cirrhosis and refractory
ascites, we assessed the effect of long-term albumin administration
on hospitalization and mortality.

Method: Seventy patients with cirrhosis and refractory ascites were
prospectively and consecutively followed at the Unit of Internal
Medicine and Hepatology, University and General Hospital of Padova,
Italy, from January 2012 to June 2016. Forty-five patients were non-
randomly assigned to receive long-term administration of human
albumin at the doses of 20 grams twice per week, in association with
hydro-saline restriction and the maximal daily tolerated doses of
diuretics, and compared to 25 patients followed according to the SOC.
When large-volume paracentesis was performed, all patients
received also albumin at the dose of 6-8 grams per liter of ascites
removed. Patients were followed up to the end of the study, liver
transplantation, or death.

Results: There were no differences in clinical and lab data between
the two groups at the time of inclusion in the study. The period free of

hospitalization was significantly longer in patients treated with long-
term administration of albumin: 0% of patients in the SOC group and
33% of patients treated with albumin were still free of inpatient
admissions 24 months after inclusion (p=0.008). Analysing separ-
ately the causes of inpatient admission, patients treated with albumin
showed a reduction in the incidence of overt hepatic encephalopathy,
ascites, spontaneous bacterial peritonitis (SBP) and non-SBP infec-
tions. In addition, a non-significant trend toward a reduced
probability of hepatorenal syndrome was observed. The cumulative
incidence of 24-months mortality was significantly lower in patients
treated with albumin than in the group of patients treated with SOC
(41,6% versus 65,5%; p =0.032). Long-term administration of albumin
was a predictor of survival both on univariate and on multivariate
analysis (including age and MELD as other parameters).
Conclusion: In patients with cirrhosis and refractory ascites, long-
term treatment with albumin reduces the probability of inpatient
hospitalizations and improves survival.
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Continuous infusion of beta-lactam antibiotics in cirrhotic
patients with bloodstream infection: results from a prospective
multicentre observational study
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Background and Aims: Infection is a major cause of morbidity and
mortality among patients with liver cirrhosis. Beta-lactams are time-
dependent antibiotics frequently used to treat cirrhotic patients with
infection. Previous studies on non-cirrhotic patients with infection
suggest that continuous infusion (CI) of beta-lactams are associated
with improved outcome. The aim of this study was to compare the
30-day mortality rate of patients receiving continuous versus
intermittent administration (IA) of piperacillin-tazobactam (TZP) or
carbapenems (CARs) in cirrhotic patients with BSI.

Method: This is a sub-study of the “bloodstream infection in cirrhotic
patients (BICHROME) study”, an observational, prospective multi-
centre study conducted from September 2014 to December 2015 in 17
European centres, enrolling patients with liver cirrhosis and BSI. Of
the 312 patients enrolled in the core study we selected those
receiving: (i) adequate empirical treatment and (ii) TZP or CAR as
empiric or definitive treatment. Survival after 30 days of patients
receiving CI or IA of antibiotics were compared by Kaplan-Meier
curves. Efficacy of Cl of TZP and CARs was assessed in a Cox regression
model of 30-day mortality.

Results: During the study period 190 patients received both adequate
empiric and definitive treatment. Of these, 123 received TZP or CARs
as empiric or definitive treatment and were therefore analyzed. Mean
age was 61 (x12) years and 83 (67%) of patients were male. The main
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causes of liver cirrhosis were viral in 43 (36%), alcoholic in 32 (26%)
and cryptogenic in 20 (16%) cases. Comparing patients receiving CI
[38 patients (31%)] with patients treated with IA [85 patients (69%)] of
TZP or CARs no differences were found in demographics and cirrhosis
characteristics. Patients treated with CI of TZP or CARs were more
likely to have hospital acquired infections (68% vs. 43%, p=0.01),
intra-abdominal infections (34% vs. 16%, p=0.03) and infection
caused by a multidrug-resistant Gram-negative pathogen (32% vs.
16%, p=0.05). At the end of follow-up 31 patients died (25%).
Mortality was significantly lower among patients receiving CI of
antibiotics (Figure). In a Cox regression model including severity and
source of infection, receipt of empiric CI of TZP or CARs was
independently associated with a significative lower mortality [HR
0.34 (95% C10.11-0.93), p=0.036]

a) Entire cohort b) Empiric thera <) Definitive ther

o inte

Percent survival

days days days

Figure: Kaplan-Meier curves indicate that patients receiving continuous
versus intermittent administration of piperacillin-tazobactam or carbape-
nems, had a significative lower mortality rate (a). Comparable results
were obtained performing separate analysis for patients receiving empiric
treatment (b) or definitive treatment (c) with piperacillin-tazobactam or
carbapenems.

Conclusion: In cirrhotic patients with BSI, administration of CI of
beta-lactam antibiotics such as TZP or CARs is associated with
improved outcome
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Therapeutic plasma-exchange improves systemic inflammation
and survival in patients with acute on chronic liver failure
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Background and Aims: Systemic Inflammation (SIRS) and infection
form the pathogenetic hallmark of organ dyfunction in patients with
Acute on Chronic Liver Failure (ACLF). Plasma-exchange (PE) has been
shown to improve survival in patients with acute liver failure by
combating SIRS, but there is paucity of data in patients with ACLE We
evaluated the role of artificial liver support systems (ALS), plasma-
exchange (PE) and liver dialysis (FPSA) as compared to standard
medical treatment(SMT) in improving SIRS, development of multi-
organ failure(MOF) and survival (SMT) in a large multicentric-
multinational cohort of ACLF patients. We also compared the efficacy
of PE as compared to FPSA.

Method: Prospectively collected data from AARC data base was
analysed. Matching by propensity risk score (PRS) was done to avoid
selection bias. Competing risk Cox regression analysis was done to
identify event specific death.

Results: ACLF patients (n = 1866,aged 44.3 + 12.3 yrs, 93% males, 65%
alcoholics) received either ALS (n=162);[PE (n=131), FPSA (n=31)]
or continued with SMT(n = 1704). Patients treated with ALS had a
significantly lower MELD (p =0.03) and CTP scores (p =0.04) which
was no more evident in the PRS-matched cohort (p>0.05) (n=208,
[ALS-119;PE-94,LD-25)], SMT-89). Bacterial infections were noted in
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363(19%), SIRS in 728(39%), which resolved in 511 (27%). ALS was
associated with significantly(p < 0.05) higher resolution of SIRS [OR
(1.56,1.03-2.34) (1.5,1.03-2.34)], lower persistence [OR(4.6,1.2-18.4)
(1.09, 1.01-1.2)], development of new-onset SIRS [OR(4.38,1.1-17.5)
(1.2,1.04-1.29)] and MOF [(HR(6.5,4.8-8.7)(7.1,4.5-11.1)] in pre-
match and PRS-matched cohorts respectively. At 1-month, 656
(35%) died of which 233(35.5%) died of MOF, remaining due to
sepsis and other causes. On multivariate Competing risk Cox-
regression analysis, in both the pre-match and PRS-matched
cohorts, treatment with ALS [(HR 0.11, 0.04-0.27), (HR-0.02, 0.002-
0.15) and MELD score [(HR 1.1, 1.08-12), (HR 1.09,1.04-1.15)
respectively were significant predictors of liver failure related
death. Further, on subgroup analysis PE was associated with a
significant survival benefit as compared to FPSA in pre-match (HR 3.4,
1.4-8.1) and PRS-matched (HR 3.9, 1.3-12.3) cohorts.

Conclusion: ALS in patients with ACLF improves systemic inflamma-
tion, lowers development of MOF and results in improved survival.
Plasma-exchange has a significant survival benefit over FPSA and
should be the therapy of choice in these patients.
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The relationship between burn-associated cholangiopathy and
outcome of critically ill burn adults
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Background and Aims: Burn-associated cholangiopathy (BAC) is
reported among burn patients. There is a gap of knowledge on BAC-
associated factors and outcomes.

Method: We conducted a retrospective, single-center, cohort study
among consecutive and non-selected adult patients (n=735)
admitted in our Burn Unit (BU) between June 2012 and December
2015. Biological measures were retrieved from the biological
database of our institution and merged in the patient’s characteristics
dataset. We selected patients with at least one of the following
criteria: total body surface area burn (TBSA)>20%; full thickness
BSA > 10%; smoke inhalation; organ dysfunction, including the need
for vasopressors and the need for mechanical ventilation, during the
first 48. Patients with a length of stay BU < 48 hours or with abnormal
liver function tests prior to BU admission were excluded.

BAC was defined by cholestasis (ALP > 1.5 times the upper limit of
normal (ULN) and GGT > 3 times the ULN) or by hyperbilirubinemia
(total bilirubin > 34.2 pmol/l) and was categorized in 3 groups: BAC1,
cholestasis without any episode of hyperbilirubinemia during BU
stay; BAC2: cholestasis and at least one episode of hyperbilirubinemia
during BU stay; BAC3: hyperbilirubinemia without any episode
cholestasis during BU stay. Acute kidney injury (AKI) was defined
with the Kidney Disease Improving Global Outcomes (KDIGO)
criteria. All episodes of infections were prospectively collected. The
primary endpoint was 90-day mortality.

Results: Among 214 selected patients (median [IQR] age 48 [32-61],
68% male, TBSA 27 [18-45]), 111 (52%) had BAC during BU stay,
including 69 (62%) patients with BAC1, 22 (20%) with BAC2 and 20
(18%) with BAC3. BAC was associated with severity at admission and
complications during BU stay, including increased risk of bacteremia
[adjusted OR=3.27 95%IC (1.38-7.71); p=0.007]. BAC2 and BAC3
patients had higher AST/ALT ratio, more nosocomial infections and
septic shocks, more AKI, and higher 90-day mortality rate. A one-class
increase in BAC injury was associated with 90-day mortality
(adjusted hazard ratio [95% CI] 1.66 (1.07-2.58); p=0.024; see
Figure). BAC2 and BAC3 patients had the worst outcome (higher
mortality): 85% of BAC3 patients died with a median survival of 11 [6-
22] days, while 12% and 41% of BAC1 and BAC2 patients died,
respectively.
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Conclusion: BAC is independently associated with sepsis and
outcome of severely burned patients.
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Adherence to EASL antibiotic treatment recommendations
improves the outcomes of patients with cirrhosis and bacterial
infections. Results from the ICA Global Study
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Background and Aims: Bacterial infections are a common cause of
decompensation in patients with cirrhosis. On 2014 EASL recommen-
dations for antibiotic treatment in patients with cirrhosis and
bacterial infections were published. The effects of the adherence to
these recommendations have never been investigated so far. The aim
of this study was to assess the clinical impact of the adherence to EASL
recommendations in patients with cirrhosis and bacterial infections.
Method: In the International Club of Ascites (ICA) “Global Study”,
1,302 patients with cirrhosis and bacterial infection were included.
Demographic, clinical, microbiological and treatment data were
collected at the diagnosis of infection and during the hospitalization.
Patients were followed up until death, liver transplantation or
discharge. The empirical antibiotic treatment was considered
adherent to EASL recommendations if at least one of the antibiotic/
combination recommended was administered.

Results: The antibiotic treatment was adherent to EASL recommen-
dations in 61% of patients, while was broader in 14% and weaker in
25%. Northern American centers prescribed more frequently broader
antibiotics (31% vs 13%; p<0.001) while Northern European and
Asian centers administered more frequently weaker ones (30 vs 21%;
p <0.001). Adherence to recommendations was poorer in pneumonia
(27 vs 71%; p<0.001) and nosocomial infections (54 vs 64% p=
0.002). In patients with positive cultures (57%), the administration of
antibiotics weaker than those suggested by EASL recommendations
resulted in lower antimicrobial susceptibility (50 vs 75%; p <0.001).
Importantly, bacteria isolated in Asian centers had a lower anti-
microbial susceptibility to antibiotics suggested by EASL recommen-
dations (58 vs 80%; p <0.001), mainly due to a high prevalence of
multi drug resistant bacteria (51 vs 28%; p <0.001). The administra-
tion of antibiotics weaker than EASL recommendations was asso-
ciated with a higher need to escalate treatment (50 vs 32%; p <0.001).
In addition, after adjusting for confounders (age, ACLF, quick SOFA and
MELD-Na score), the administration of a weaker antibiotic regimen
was associated with a higher risk to develop new organ failures (OR =
1.50; p=0.010), septic shock (OR=1.51; p=0.044) and a higher in-
hospital mortality (OR=1.47; p=0.034).

Conclusion: The adherence to EASL recommendations was asso-
ciated with better outcomes in patients with cirrhosis and bacterial
infections and should be promoted. However, different empirical
antibiotic strategies should be developed in certain countries due to
the high prevalence of MDR bacteria.

Experimental hepatology
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Hepatocyte-specific deletion of RuvBL1 leads to chronic liver
damage and regeneration, enhancing HCC development
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Background and Aims: The AAA+ ATPase RuvBL1 is overexpressed in
several human cancers, including hepatocellular carcinoma (HCC), in
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which high RuvBL1 expression correlates with a poor prognosis. A
growing body of data from in vitro models supports the concept that
increased RuvBL1 expression occurs in cancer to promote its growth
and progression, making it an attractive target for anti-cancer
therapies. However, whether RuvBL1 participates in the oncogenic
transformation in vivo remains open to speculation. To address this
question, we realized a hepatocyte-conditional RuvBL1 knock-out
mouse model and evaluated the HCC onset and progression after DEN
injection.

Method: Hepatocyte-conditional RuvBL1 knock-out mice were
generated by crossing RuvBL1-floxed with Albumin-Cre mice. HCC
was induced in male mice by single i.p DEN injection (5 mg/kg) at 14
days of age. Mice were sacrificed at 3, 6, 9 and12 months to monitor
HCC onset and progression. By crossing RuvBL1 cKO mice with
B6™T/MC mice we obtained a progeny in which mature (Alb*,
RuvBL17/~, EGFP*) and non-mature (Alb-, RuvBL1""{ mTRed")
hepatocytes could be traced in vivo at single-cell resolution.

Results: Contrary to our expectation, DEN-induced cancerogenesis
was strikingly increased in RuvBL1"P~/~ vs Floxed mice. We found
that RuvBL1 deletion in cKO mice resulted in hepatocellular damage,
apoptosis and compensatory proliferation, suggesting a possible
tumor-promoting mechanism. The liver damage induced by RuvBL1
deletion peaked around 2 weeks of age, corresponding to minimal
RuvBL1 expression. Starting at 3 weeks of age, massive proliferation
of non-mature hepatocytes and partial recovery of RuvBL1 protein
levels were observed. Further characterization revealed that non-
mature hepatocytes origin from CK19"CD133"HNF4" cells. We could
establish that cycles of RuvBL1 deletion, hepatocytes loss and
compensatory proliferation keep on occurring during the lifetime
of cKO mice (followed up to 1 year).

Conclusion: This is the first report highlighting the essential role of
RuvBL1 for hepatocyte survival and the impact of its loss on liver
carcinogenesis. The increased HCC incidence does not reflect a
tumor-suppressor role of RuvBL1, rather, it is the outcome of a chronic
regenerative process from staminal precursors. This model may prove
useful to investigate the mechanism underlying liver regeneration in
the context of chronic hepatic damage.

PS-082

Beta-catenin-dependent erythropoiesis in adult mice deficient in
hepatic ARID1A chromatin remodeler

R. Riou!, M. Ladli?, A. Gougelet?, G. Cécile?, Z. Wang?, E. Verdier?,

S. Colnot?. 'Institut Cochin, Paris; 2Institut Cochin; University of
Michigan, Department of Cardiac Surgery Cardiovascular Research
Center

Email: cecile.godard@inserm.fr

Background and Aims: One third of Hepatocellular Carcinomas
(HCC) depend on activating mutations in CTNNB1 gene encoding f-
catenin. ARID1A, a SWI/SNF component, is the chromatin modifier
the most frequently mutated in more than 13% of HCCs, initially
found preferentially in CTNNB1-mutated ones. ARI1DA would rather
be tumor suppressive, as its mutations are mainly inactivating. We
hypothesized that HCC emergence and/or progression could be
linked to the loss of ARID1A in a p-catenin-dependent context.

Our aim was to determine whether the loss of ARID1A increase the
tumorigenic potential of B-catenin aberrant signaling in the liver.
Method: We took advantage of a transgenic murine model in which
APC, the major brake of B-catenin signaling, is lost, leading within 9
months to HCC emergence. We thus engineered new transgenic mod-
els using Cre-loxP strategy, allowing hepato-specific and tamoxifen-
inducible inactivation of Apc (leading to hepatic gain-of-function of f-
catenin) and/or Arid1a (Apc/Arid1a*°"P mice) in single hepatocytes.
Results: Seven months after tamoxifen injection, we unexpectedly
observed in Apc/Arid1a*°"®P mice intrahepatic macroscopic amounts
of red blood cells, associated with de novo transcription of hepatic
erythropoietin (EPO). This leads to EPO secretion in the blood, to a
dramatically increased hematocrit and to mouse letality. We found
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that this de novo transcription of Epo is cell-autonomous, occurring in
mouse as well as in human primary cultures of hepatocytes only after
both activation of Wnt/B-catenin pathway (obtained through Apc loss
or through Wnt/Spondin co-stimulation) and loss of ARID1A. As a
consequence of EPO systemic increase, Apc/Arid1a*°"®P mice became
splenomegalic, with a dramatic increase of erythroid progenitor cells
showing the establishment of a stress erythropoiesis.

At the molecular level, we showed by ChIP experiment an important
change of histone marks at the hepatic erythropoietin enhancer in
Apc/Arid1a*® hepatocytes compared to control ones. These marks
consist in an increase of H3K27Ac and decrease of H3K27Me3, both
being classically associated with increased enhancer activities. These
activating histone changes are correlated with an increased binding
of TCF4, a B-catenin cofactor, on Epo enhancer. These data altogether
show that chromatin remodeling induced by ARID1A loss unmask
new targets of B-catenin, such as Epo.

Conclusion: In liver physiology, chromatin remodeling through
ARID1A is a powerful epigenetic brake, which could contribute to
the shift from an embryonic liver that produces EPO to an adult liver
status with no Epo transcription. Moreover, ARID1A inhibition and -
catenin signalling are new actors of the Epo transcriptional
machinery, and could be used for genetic engineering of Epo for
therapeutic purposes.

PS-083

Protection from Gao-Binge induced liver injury in Mif—/— Mice is
associated with decreased ER stress

K. Poulsen’?, M. Mcmullen™2, M. Sheehan?, L. Leng?, R. Bucala?,

L. Nagy"Z. ICleveland Clinic, Department of Pathobiology, Cleveland,
United States; 2Northeast Ohio Alcohol Center, Cleveland, United States;
3Cleveland Clinic, Lerner College of Medicine, Cleveland, United States;
“Yale University School of Medicine, Department of Internal Medicine,
New Haven, United States

Email: poulsenk79@gmail.com

Background and Aims: Alcoholic liver disease (ALD) is a major cause
of preventable morbidity and mortality worldwide. Alcoholic
Hepatitis (AH) is a severe, episodic form of ALD with a high patient
mortality rate. Recently, our work has provided strong evidence that
the pluripotent chemokine/cytokine macrophage migration inhibi-
tory factor (MIF) is implicated in murine models of ethanol-induced
liver injury, as well as in AH patients. Utilizing the Gao-Binge model
of murine steatohepatitis (mAH), here we tested the hypothesis that
MIF would contribute to ethanol-induced liver injury through
enhanced liver inflammation and neutrophil accumulation.
Method: Eight to ten week-old female wild-type and Mif—/— C57BL/
6] mice were fed a 5% v/v (27% total kcal) ethanol-containing diet or
pair-fed control diet for 10 days. On Day 11, mice were gavaged with 5
g/kg ethanol. MIF098 (40 mg/kg) was administered via i.p. injection
at —18 h and -1 h to ethanol binge.

Results: A timecourse revealed the peak of liver injury and
inflammation occurred 6 hours after ethanol binge as assessed by
increased plasma ALT/AST activity. Plasma MIF levels, chemokines KC
and MIP2 mRNA expression, as well as neutrophil marker Ly6G mRNA
were increased at this time in wild-type mice. As expected, marked
accumulation of neutrophils was detected in the livers of ethanol-fed
wild-type mice. Mif-/- mice and wild-type mice treated with a small
pharmacological inhibitor of MIF (MIF098) were protected from
increased ALT/AST. Surprisingly, chemokine mRNA expression was
unaffected by MIF deletion or inhibition. Despite the protection from
liver injury in Mif-/- or MIF098-treated mice, neutrophils still
accumulated in the liver, consistent with the sustained increases in
chemokine expression. Bone marrow-derived neutrophils from WT
and Mif-/- mice responded similarly to LPS challenge, as assessed by
MPO release, suggesting MIF deletion or inhibition did not alter
neutrophil oxidative burst. Therefore, we next asked if MIF directly
injured hepatocytes in this model. Endoplasmic reticulum (ER) stress
was detected in livers of mice 6 hours after binge as indicated by
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increased elF2a phosphorylation, CHOP and Grp78 mRNA expression,
and CHOP protein expression. elF2a activation and increased CHOP
protein expression was prevented in Mif-/— mice and in wild-type
mice treated with MIF098. Furthermore, liver tissue obtained from
AH patient liver explants and healthy controls revealed that MIF
expression and ER stress were robustly induced in AH patients.

Conclusion: Our results are consistent with MIF contributing to
murine AH via induction of hepatocyte ER stress and the patho-
physiological role of MIF is independent of hepatic neutrophil ac-
cumulation. Pharmacological intervention of MIF could therefore be a
therapeutically-relevant target to improve outcomes in AH patients.

PS-084

Sigma 1 receptor: a potential actor in Hepato-Cellular Adenomas
L. Villemain!, S. Prigent’, S. Thietry', L. Pelletier?, J. Zucman-Rossi?,
C. Laurent. "INSERM/Université Paris Sud; 2INSERM/ Université Paris
Descartes

Email: laure.villemain@u-psud.fr

Background and Aims: SigR1 is an ubiquitous small protein of 223
amino acid, located in the ER, more precisely in the MAMs
(Mitochondria Associated Membranes). This protein is highly
expressed in the central nervous system (CNS) and the liver. SigR1
is also overexpressed in several types of cancer, especially in hormone
dependent tumors such as breast and prostate cancer. In the CNS it
has been shown that SigR1 is involved in neurodegenerative diseases
such as Parkinson’s disease, Huntington’s disease and ALS
(Amiotrophic Lateral Sclerosis). Although it is highly expressed in
the liver, its function in this organ is totally unknown. We have been
thus looking for a role of this protein in the liver.

Results: To identify a possible role of Sig1R in the liver, we looked for
variations in the level of expression of this protein in different
physiopathological situations, particularly in liver tumors. We found
that SigR1 is overexpressed in only one type of liver tumors:
HepatoCellular Adenomas (HCAs) mutated for HNF1A (H-HCA).
H-HCAs are benign liver tumors that display a marked steatosis,
they are mostly found in women taking oral contraceptives contain-
ing estrogens. We then investigated the effect of estrogen on the
expression of the SigR1 in vivo and in three different cell lines (Huh7,
HepG2 and [HH). Western blots measurements of Sig1R show that
injection of 17Bestradiol (10 mg/kg) induce a significant increase of
the expression of SiglR in mice liver (n=14, p<0.05). Similarly,
incubation of Huh7, HepG2 and IHH in the presence of 17Bestradiol
(10 nM) induced an increase of the level of Sig1R. In silico analysis
showed a putative ER binding site on the promoter region of Sig1R.
Luciferase expression under the SigR1 promoter was highly
decreased when this site was mutated. Finally, CHIP experiment
showed a direct interaction between ERa and the promoter of SigR1.
Otherwise, HepG2 cells overexpressing Sig1R showed a significant
increase of the proliferation rate and an accumulation of lipid
droplets. Moreover, the more SigR1 was overexpressed, the faster the
cells grew. These findings resume the HCAs phenotype.
Conclusions: Taken together, our results suggest that Sig1R could be
involved in the development of HCAs. SigR1 could be a therapeutic
target, as many ligands of this protein are already used for brain
diseases.

PS-085

CCAAT- Enhancer-binding protein homologous protein promotes
liver ischemia and reperfusion injury by inhibiting beclin-
1-mediated autophagy in hepatocytes

H. Zhou', Z. Rao?, Y. Xia', J. Rao', X. Wang', L. Lu'. 'The First Affiliated
Hospital of Nanjing Medical University, Liver Transplantation Center,
Nanjing, China; 2The First Affiliated Hospital of Nanjing Medical
University, Dept. of Anesthesiology, Nanjing, China

Email: doc2012zhm@163.com

Background and Aims: Critical role of endoplasmic reticulum (ER)
stress has been found in ischemia and reperfusion (IR) injury models.

However, the role of CCAAT-Enhancer-Binding Protein Homologous
Protein (CHOP) signaling in liver IR injury still remains unclear. The
aim of this study is to determine the role and its underlying
mechanism of CHOP signaling in liver IR injury.

Method: Wild-type (WT) and CHOP KO mice were subjected to a
murine liver partial warm ischemia model. Liver injury and
hepatocellular apoptosis was compared between groups.
Autophagy and its regulatory signaling pathways were analyzed
both in the liver tissues and the primary hepatocytes. CHOP and
autophagy signaling pathways were also studied in human liver
tissues post ischemia.

Results: CHOP KO significantly decreased liver IR injury, as evidenced
by lower sALT levels and better preserved liver architectures. Liver IR
induced marked hepatocellular cell apoptosis, as indicated by HE/
TUNEL staining and western blot analysis of cleaved-Caspase-3, BCL-
2 and BCL-XL. CHOP KO mice demonstrated much less hepatocellular
apoptosis but enhanced autophagy. Primary hepatocytes were
isolated and subjected to an in vitro hypoxia/reoxygenation (H/R)
model. CHOP KO in hepatocytes resulted in reduced cell death, as
measured by LDH and CCK8 assay. Autophagy was enhanced in CHOP
KO hepatocytes as evaluated by LC3B staining and the electron
microscope examination. Beclin-1 activation was significantly
increased in CHOP KO hepatocytes post H/R. Functionally, Beclin-1
siRNA or autophagy specific inhibitor (3-MA) effectively blocked
autophagy in hepatocytes and abrogated the protective role of CHOP
KO both in liver IR and hepatocyte H/R models. Finally, human liver
tissues were collected in patients undergoing liver partial resection
with hepatic portal blockade. CHOP and Beclin-1 activation was
analyzed by Western blot. Indeed, CHOP activation was increased by
liver ischemia. On the contrary, Beclin-1 activation was decreased
post ischemia.

Conclusion: Our results indicated that CHOP activation promoted
liver IR injury by inhibiting Beclin-1-mediated autophagy in
hepatocytes. Strategies targeting CHOP or autophagy signaling may
provide therapeutic effects against liver IR injury in patients.

PS-086

Faecalibacterium improves pathogenesis of nonalcoholic
steatohepatitis via controlling Treg induced gut-permeability

T. Kessoku, K. Imajo, Y. Honda, Y. Ogawa, W. Tomeno, M. Yoneda,

T. Kato, T. Higurashi, S. Saito, A. Nakajima. Yokohama City University
Graduate School of Medicine

Email: nakajima-tky@umin.ac.jp

Background and Aims: Up to 25% of non-alcoholic fatty liver disease
(NAFLD) patients develop a progressive inflammatory liver disease
termed non-alcoholic steatohepatitis (NASH) that may progress
towards cirrhosis, hepatocellular carcinoma, and the need for liver
transplantation. In recent years, several lines of evidence suggest that
the gut microbiome plays important roles for the pathogenesis of
NASH. We demonstrated faecalibacterium (FB) was significantly
decreased with exacerbated liver fibrosis in human study. The aim
of our study was to assess if FB improves NASH pathogenesis in mice
and mechanism between FB and improving NASH-pathogenesis.
Method: Eight-week-old male C57BL/6] mice were randomly
distributed into 3 groups of 10 animals each: a basal diet group (B),
a high-fat high-fructose high-cholesterol diet (HFCD) group (H),
HFCD plus administrated FB group (F). FB was daily administrated per
os in F group. After 20 weeks of dietary treatment, the mice were
euthanized and relevant tissues were prepared for subsequent
analysis.

Results: FB abundance was significantly decreased in H group
compared with B, and increased in F group compared with H
group. Histological findings revealed that hepatic triglyceride con-
tents and number of neutrophil elastase positive cells, fibrotic area
were significantly decreased in F group compared with those in H
group. The serum endotoxin, AST, ALT T-cho, Cho-VLDL levels, and
HOMA-R were significantly decreased in F group in comparison to H
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group. In OGTT test, blood glucose level in 90 min and 120 min were
ameliorated in F group compared with H group. Gene expression
levels of TNF-a, collagenlal, PPRAa, CPT1a1, MTP, IRS1, IRS2, PEPCK,
and G6P in the liver were significantly ameliorated in group F
compared with H group. Also, in gut-permeability analysis, signifi-
cant increase in gut permeability was observed in H group in
comparison to that in group B, whereas the increased gut perme-
ability was abrogated in F group in comparison to that in group H. In
colon mucosa, gene expression levels of TNF-a, OCLN, CLDN4, 8, 15
were improved in F group in comparison to those in H group. Gene
expression levels of FOXP3 and TGF-B were significantly increased in
F group compared with those in H group. In flowcytometry,
significantly increased in CD4 +CD25+FOXP3+ cells in lamina
propria lymphocyte was observed in F group compared with H
group. Administration of anti-FR4 antibody on B group leads Treg
depletion, resulted in the increasing intestinal permeability in B
group.

Conclusion: Our study indicated that FB-administration improves
NASH pathogenesis via ameliorating gut-permeability by inducing
Treg in colon. Our results suggest that FB could be a candidate agent
for the treatment of NASH through the improving leaky-gut.

PS-087

What drives development of HCC in non-cirrhotic NAFLD?

A. Mahdi'?, M. Zaki>4, J. Lunec?, Q. Anstee, D. Tiniakos', R. Shukla3,
F. Oakley', S. Cockell®, H.L. Reeves'®. INewcastle University Medical
School, Institute of Cellular Medicine, Newcastle upon Tyne, United
Kingdom; 2College of Medicine, Al-Nahrain University, Department of
pathology and forensic medicine, Baghdad, Iraq; >Newcastle University
Medical School, Northern Institute for Cancer Research, Newcastle upon
Tyne, United Kingdom; *Minia University, Faculty of Pharmacy,
Biochemistry Department, Minia, Egypt; *Newcastle University Medical
School, Bioinformatics Support Unit, Newcastle upon Tyne, United
Kingdom; 6The Newcastle upon Tyne NHS Foundation Trust, Department
of Medicine, Newcastle upon Tyne, United Kingdom

Email: h.L.reeves@ncl.ac.uk

Background and Aims: Although the relative risk of hepatocellular
carcinoma (HCC) arising in patients with NAFLD is much lower in the
absence of cirrhosis, given the prevalence of NAFLD, cases are rising
significantly. The mechanisms involved are poorly understood and
hamper the development of surveillance tools or preventive
strategies.

Method: We fed 120 C3H/HeH mice, which develop obesity and
impaired glucose tolerance with age, the American lifestyle (ALIOS)
or control diet - for 12, 24 or 48 weeks, some supplemented with the
antioxidant bucillamine(10 mg/kg/day). NAFLD/tumours, DNA
damage and proliferation were assessed by a liver histopathologist,
v-H2AX and Ki-67 immunohistochemistry. RNA-Seq was performed
in 50 liver tissues.

Results: Fasting blood glucose (mean 12.8 mmol/l) was not different
between dietary groups at 48 weeks, but the ALIOS diet exacerbated
increases in body and liver weight. The mice developed steatosis,
ballooning, lobular inflammation and fibrosis. 27 of 47 mice (control
7/23; ALIOS 20/24) developed liver tumours - 2 were adenomas and
25 were HCC. Features highly significantly associated with tumour
development (Table) included liver weight, steatosis grade and
presence of lipogranulomas. Ki-67 elevation indicated a proliferative
process contributing to liver weight and was also associated with
tumour development, as were lobular inflammation, y-H2AX positive
nuclei and fibrosis. In mice fed control or ALIOS diet supplemented
with bucillamine, NASH was absent, y-H2AX reduced >10 fold and
fibrosis markedly suppressed. Despite this, the numbers of HCC
(control 5/11; ALIOS 9/11) and size were unchanged. Notably,
bucillamine had little impact on liver weight, steatosis, lipogranulo-
mas or Ki-67 positive nuclei. Unsupervised clustering of non-tumour
tissues RNA-Seq data created two groups with 248 differentially
expressed genes. Tumour development was highly enriched in the
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second cluster, in association with genes in the macrophage enriched
metabolic network (MEMN) (72/248, 29%, q-value = 3.16E-53; Gene
set enrichment analysis (GSEA)). Ingenuity pathway analysis (IPA)
highlighted upregulated cell survival (p =5.19E-11, Z-score = 5.308)
and angiogenesis (p = 2.23E-12, Z-score = 2.452) gene expression.

No Bucillamine n=47 ine (NO reduction
Tumour development at 48 weeks chi? Spearman in tumours)
no yes | pvalue [correlat'n| p value impact p value
Body weight 0381 | 0008 | unchanged | 0.629
Liver weight 0.686 | <0.001 0.995
Liver Hi:

Steatosis grade (0/1/2/3) 4/7/8/1]0/4/20/3] 0.01 | 0.429 | o0.003 slight 1 0.012
Hepatocellular ballooning score (0/1/2) 5/12/3 | 4/20/3 | 0579 | 0.058 | 0.699 absent <0.001
Mallory Denk bodies (None/present) 14/6 | 13/13 | 0172 | 0305 | 0.1039 absent <0.001
Lipogranuloma (None/present) 15/5 | 9/17 | 0.007 | 0481 | 0001 | unchanged | 0388
Lobular Inflammation score (0/1/2) 9/10/1 | 4/18/5 | 0.06 | 0.421 | 0.003 Iy 0.029
Portal Inflammation score (0/1/2) 18/1/1 | 21/5/1 | 0507 | 0.276 | 0.060 | unchanged | 0.539
Pigmented Kupffer cells (None/present) 13/7 | 11/15 | 0127 | 0.280 | 0.060 vy 0.007
Perisinusoidal fibrosis score(0/1) 6/14 1/26 | 0012 | 0361 | 0.013 vy <0.001
Fibrosis stage (0/1/2/3) 6/8/6 [1/14/11/1 0.064 | 0355 | 0.014 v <0.001
NAS score (sum) 0.465 | 0.001 Yl <0.001
SAF score (sum) 0467 | 0.001 N <0.001
H2AX positive nuclei (47 cases studied) 0353 | 0.016 absent <0.001
Ki-67 positive nuclei (24 cases studied) 0506 | 0.012 0.983

Conclusion: In this murine model of obesity related NAFLD and
HCC, bucillamine treatment led to a clear amelioration of steatohe-
patitis but did not affect tumour burden. Therefore, NASH and DNA
damage played a limited role in tumour development whilst liver
weight, associated with steatosis grade, lipogranulomas and a
proliferative state were key. IPA and GSEA analyses of non-tumour
tissues supported a role for macrophages recruited to fat damaged
hepatocytes (lipogranulomas) as promoting hepatocarcinogenesis in
an obesity associated liver environment of enhanced hepatocyte
proliferation.

PS-088

Hepatocyte-specific overexpression of FoxM1 transcription factor
leads to spontaneous liver inflammation, fibrosis, and
tumorigenesis in mice

T. Kurahashi, Y. Yoshida, S. Ogura, M. Egawa, K. Furuta, Y. Kamada,

S. Kiso, T. Kodama, H. Hikita, R. Sakamori, T. Tatsumi, T. Takehara.
Osaka university, Gastroenterology and Hepatology, Suita, Japan
Email: takehara@gh.med.osaka-u.ac.jp

Background and Aims: Forkhead Box M1 (FoxM1) is a cell cycle-
specific transcription factor that is overexpressed in a variety of
cancers. Previously, we demonstrated that increased expression of
FoxM1 is associated with a poor prognosis of patients with HCC.
Although the role of FoxM1 in hepatocellular carcinoma (HCC) is well
documented, its role in non-tumor hepatocytes remains unclear. To
investigate this issue, we developed a new transgenic mouse model.
Method: We generated hepatocyte-specific FoxM1 conditional
transgenic  mice  (TetO7-FoxM1/Rosa26-LSL-rtTA/Albumin-Cre:
designated TG mice) using the Cre-loxP and Tet-on systems. TG and
control mice (TetO7-FoxM1/Rosa26-LSL-rtTA: designated WT mice)
with doxycycline (DOX) were treated to induce FoxM1 expression.
Primary hepatocytes isolated from TG and WT mice were used.
Results: After treatment of DOX from the time of birth, TG mice
showed increased levels of serum ALT [75.2 U/L in TG (n=38) vs.
15.9 U/L in WT (n=8), p<0.05], and an increase in the number of
TUNEL positive hepatocytes (p <0.05) at 8 weeks of age. In addition,
TG mice with 3 days-treatment of DOX showed increased levels of
serum ALT (p < 0.01), increased gene expression of Ccl2 (p <0.01) and
infiltration of F4/80 positive macrophages in the livers of TG mice.
This liver inflammation in TG mice was partially cancelled by
depleting macrophages (p <0.01). TG mice also showed an increased
Siriusred-stained fibrotic area [5.6% in TG (n=8) vs. 0.9% in WT (n=
8), p <0.01] at 13 weeks of age, and spontaneous tumorigenesis [ 100%
in TG (n=10) vs. 0% in WT (n=10), p<0.01] at 48 weeks of age.
Primary cultured hepatocytes from TG mice showed an increase in
Ccl2 gene expression after induction of FoxM1. Consistently,
chromatin immunoprecipitation analysis and luciferase gene
reporter assay showed that FoxM1 was associated with a consensus
binding site within murine Ccl2 promoter.
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Conclusion: Overexpression of FoxM1 in hepatocytes causes spon-
taneous development of liver inflammation, fibrosis and tumorigen-
esis. Our data also suggest that FoxM1 might regulate inflammation-
related hepatocarcinogenesis through the induction of chemokine
expression.

HCV: Striving towards elimination

PS-089

Decentralized care is effective in the management of patients with
hepatitis C in a public health care setting: The Punjab model

RK. Dhiman!, G. Grover?, M. Premkumar?, S. Rathi', M. Chopra®,

R. Kaur’, S. Satsangi’, S. Taneja', A. Duseja®. "PGIMER, Hepatology,
Chandigarh, India; 2Program Officer, Department of Health and Family
Welfare, Chandigarh, India; >PGIMER, Hepatolog, Chandigarh; “PGIMER,
Chandigarh, India

Email: rkpsdhiman@hotmail.com

Background and Aims: The prevalence of hepatitis C virus infection
infection in Punjab, India is 3.29%, with an estimated burden of
around 650,000 viremic chronic hepatitis C (CHC) patients. The Mukh
Mantri Punjab Hepatitis C Relief Fund (MMPHCRF) was launched in
June 2016 to provide free treatment to all CHC patients aiming to
eliminate HCV from Punjab. We assessed the feasibility of decen-
tralized care and efficacy and safety of 12 or 24 weeks of sofosbuvir
(SOF) + ledipasvir (LDV) or SOF +daclatasvir (DCV) + ribavirin (RBV)
in the treatment of CHC patients in a public health care setting.
Methods: Decentralized care: All patients were evaluated and
treated at 3 Government Medical Colleges (Amritsar, Faridkot and
Patiala, India) and 22 District Hospitals; they were followed up to 12-
weeks post-treatment to look for sustained viral response (SVR-12).
Health care worker capacity building: Around 90 medical specialists
were trained in a 4-hr predefined course, followed by online
continued medical education sessions by regular PGIMER-INASL-
Punjab Government Extension for Community Healthcare Outcomes
(ECHO) Clinic conducted fortnightly. 50 pharmacists, 2 from each of
the 25 centres, dispensed medicine as per specialist prescription.
Data Management: 25 trained data entry operators and Clinton
Health Access Initiative (CHAI) managed epidemiological data on
CHC hotspots, high-risk groups, local service providers, etc.
Monitoring: Medical Alerts were used for compliance monitoring.
Study design: A cost-effective algorithm was developed using SOF-
based regimens to treat all patients (Figure). The diagnosis of cirrhosis
was based on clinical evidence or on liver stiffness measurement
(LSM) >12.5 kPa on fibroscan.

HCV RNA +

!
/ Cirrhosis \

Absent (~85%) Present (~15%)

Genotype -Optional Genotype -Mandatory

GT1,4,58&6 GT3

| "

SOF+LDV+RBV x 12 weeks or SOF+DCV+RBV x 24 weeks
SOF+LDV x 24 weeks*

HCV RNA for ETR- optional /

HCV RNA for SVR-12, mandatory

SOF+DCV x 12 weeks

Figure: Algorithm for the treatment of chronic hepatitis C. *Ribavirin
intolerant patients.

Results: We enrolled 29,371 patients (61.7% male; mean age 42 years)
in 1 year, of which 19646 have completed treatment with SVR-12 of
92.5%. The program has attained maximum outreach to more
vulnerable subgroups as 81.17% of these patients are from a rural
background. The predominant genotype (G) was G3 (71.1%), with
14.3% cirrhotics. Cure rates in cirrhotics (93.1%) and non-cirrhotics
(92.4%), and G3 (92.6%) vs non-G3 (93.1%) were comparable. Thus
direct antiviral agent (DAA) based mass treatment of CHC has resulted
in high cure rates irrespective of genotype, and presence of cirrhosis.
On multivariate analysis only high liver stiffness measurement was a
predictor of non-response. There were no major adverse events.
Conclusion: We have validated the efficacy and safety of generic all
oral DAA regimens in a decentralized algorithm based public health
model in Punjab, India with high cure rates regardless of genotype/
presence of cirrhosis.

PS-090

Direct-acting antiviral treatment in sub-Saharan Africa: A
prospective trial of Ledipasvir/Sofosbuvir for chronic Hepatitis C
infection in Rwanda (the SHARED study)

N. Gupta', J. Kabahizi?, C. Muvunyi®, A. Mbituyumuremyi,

J. Van Nuil®, E Shumbusho®, E Ntaganda?, M.]. Damascene?,

C. Mukabatsinda®, E. Musabeyezu®, C. Ntirenganya®, S. Nsanzimana®,
P. Grant’. 'Brigham & Women’s Hospital, Division of Global Health
Equity, Boston, United States; 2Rwanda Military Hospital, Kigali,
Rwanda; 3University of Rwanda, Kigali, Rwanda; “Rwanda Biomedical
Center, Kigali, Rwanda; °Partners In Health, Rwinkwavu, Rwanda;
SUniversity of Rwanda, Rwanda; “Stanford University, United States
Email: ngupta@pih.org

Background and Aims: Direct-acting antivirals (DAAs) have not been
prospectively studied or well-utilized in sub-Saharan Africa (SSA). We
report preliminary results from a prospective study of ledipasvir/
sofosbuvir (LDV/SOF) in Rwanda for adults with chronic hepatitis C
virus (HCV) genotype (GT) 1 and GT4 infection.

Method: The “Simplifying Hepatitis C Antiviral Therapy in Rwanda for
Elsewhere in the Developing World” (SHARED) study is a prospective
trial in Rwanda evaluating the safety and efficacy of LDV/SOF (90 mg/
400 mg once daily) for 12 weeks in 300 adults with HCV GT1 and/or
GT4. Exclusion criteria include decompensated cirrhosis, HBV co-
infection, uncontrolled HIV infection, and hepatocellular carcinoma.
Sustained virologic response 12 weeks after completion of therapy
(SVR12) is the primary efficacy outcome. HCV viral load and GT are
determined using the Abbott testing platform.

Results: Among the 300 enrolled participants, median age is 64 (IQR
55, 72) and 63% are women. 30 (10.0%) participants are co-infected
with HIV. Baseline median HCV viral load is 6.0 log10 IU/ml [IQR 5.6,
6.4].249(80.3%) are reported to have GT4 only, 4 (1.3%) with GT1 only,
and 47 (15.7%) with “mixed” GT1/4. Of the 164 patients who have
completed study follow-up as of 30 October, 2017, 142 (86.7%)
participants achieved SVR12. 16 of the 22 treatment failures were
relapses after viral load <30 IU/ml at end of treatment. Risk factors for
not achieving SVR12 included baseline HCV RNA >6.0 log10 (HR = 2.3;
p=0.036) and “mixed” GT1/4 (HR=4.7; p<0.001). Among the 11
participants reported with “mixed” GT1/4 with treatment failure, all
except one were relapses. There have been no drug-related adverse
events resulting in treatment discontinuation or study termination.
Adherence by pill count and self-report was >98%.

Conclusion: Preliminary results suggest that LDV/SOF is a safe and
effective treatment for HCV in Rwanda with a predominance of GT4.
Given the association of “mixed” 1/4 GT with failure to achieve SVR12,
sequencing of all viral isolates is underway to better understand the
genetic heterogeneity and circulating resistance mutations of HCV
GT4 infection in this region. Complete SVR12, safety data, and results
of a reduced laboratory monitoring protocol for this group will be
soon available. Overall, this study supports introduction and scale-up
of treatment programs for HCV infection in Rwanda and similar low-
income settings in SSA.
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PS-091

HCV testing and linkage to care: Expanding access to HCV care
through electronic health engagement

Z. Alam, D. Cook, H. Bui, L. Kausar, I. Alam. Austin Hepatitis Center,
Austin, United States

Email: ztarig@linkagetocare.com

Background and Aims: There is an emerging epidemic of people
who inject drugs (PWID), contract the hepatitis C virus (HCV), and fail
to seek treatment for this curable illness. At least 75% of new HCV
infections in the United States result from injection drug use. Since
PWID are at an increased risk for contracting HCV, the Center for
Disease Control (CDC) recommends HCV testing in this population.
Therefore, we must increase education, screening, and linkage to care
by working with methadone clinics, Sober Living Homes, and drug
rehabilitation centers. One challenge in testing PWID is linkage to
care and treatment following a positive test. Our aim is to link
individuals that are HCV RNA positive to care, and utilize our
electronic patient database management system (PDMS) with our
Substance Abuse Treatment Center partners to fulfill the linkage
portion.

Method: Longitudinal prospective cohort study with HCV screening
at the above centers and utilization of a HIPPA compliant PDMS
(www.linkagetocare.com). A centrally located Linkage to Care
Specialist (LTCS) is notified immediately when an individual’s
information is entered in the system by the treatment center or
self-referred. The LTCS educates the individual and proceeds to link
them to care.

Results: January 2017 - October 2017, 1038 patients have gone
through LTC; 503 HCV RNA positive patients referred (39% self-
referred and 61% referred from 27 facilities in 19 states; 88% Texas);
57% were uninsured; 52% were between the ages of 21-40; 51%
males. 398 (80%) patients were contacted by LTCS; 249 (70%) referred
to a medical provider; 28% patients awaiting lab results; 2% lost
contact. Patients were contacted by a LTCS within 48 hours after
referral and twice before scheduling their first clinic appointment.
116 (47%) patients made it to their first appointment; 69 (60%)
initiated HCV therapy; 40% were completing evaluation; 11 (16%)
have finished HCV therapy; 92% were seen in office vs. 8% through
telemedicine. Additionally, 47% of patients were from sober living
homes, 47% from addiction treatment facilities and 6% from medical
clinics.

Conclusion: Linkage to care is the missing link in treatment of
chronic HCV. Our study accentuates a promising role for PWID patient
engagement in electronic portals and LTCS as a tool in linking patients
to the HCV care cascade. Hence, continued efforts are needed to
increase and improve HCV patient electronic health engagement.

PS-092

Collocation of Buprenorphine with HCV treatment to improve
adherence and reduce harm in PWID with HCV: Preliminary data
from the ANCHOR study

E. Rosenthal’, K. Hill?, L. Nussdorf?, P. Mathur', C. Gross’, R. Silk’,

E. Akoth’, D. Sternberg?, N. Sidique?, C. Chaudhury?, B. Emmanuel’,
H. Masur?, S. Kottilil', S. Kattakuzhy'. "University of Maryland School of
Medicine, Division of Clinical Care and Research, Institute of Human
Virology, Baltimore, United States; >National Institutes of Health, Critical
Care Medicine Department, Clinical Center, Bethesda, United States;
3HIPS, Org; “National Institutes of Health, NIAID

Email: nadeera.sidique@nih.gov

Background and Aims: People who inject drugs (PWID) have a
significantly increased risk for acquisition of HCV and are progenitors
of transmission. Studies of PWID have demonstrated decreased HCV
acquisition with buprenorphine (bup) and improved HIV outcomes in
patients who receive bup collocated with HIV care. Offering bup as
part of HCV treatment may facilitate improvement in HCV treatment
outcomes and reduce harms associated with injection drug use (IDU).

ORAL PRESENTATIONS

Method: ANCHOR study is a single center study embedded in an
urban harm reduction center, evaluating treatment of HCV in PWID
with chronic HCV, opioid use disorder (OUD), and IDU within 3
months of screening. Participants are treated with sofosbuvir/
velpatasvir (SOF/VEL) and offered uptake of bup for OUD.

Results: 130 patients were screened and 71 enrolled and started SOF/
VEL. Participants are predominantly male (76%), median 57 years old,
black race (97%) and inject opioids once or more per day (65%). 47
(66%) patients were not on opioid agonist therapy (OAT) at screening,
all of whom reported interest in bup. To date, 33 (70%) have started
bup and 27 (82%) are retained on bup.

65 patients have reached week 4, 58 (89%) attended week 4 visit, and
of those 55 (95%) had HCV VL < 200IU/ml at week 4. 62 (95%) patients
received the second bottle of SOF/VEL. Patients on baseline OAT and
those who started bup while on study were more likely to attend the
week 4 visit than those not on any OAT (91% and 100% vs 55%; p = 0.03
and 0.0005). Patients retained on bup at week 8 were more likely to
receive the third bottle of medication compared to participants not
on any OAT (100% vs 82%; p =0.003).

Patients who started bup during HCV treatment had a significant
decline in drug use behaviors associated with HIV transmission risk
(Darke HIV-Risk Taking Behaviour Scale) from day O to week 4 (p=
0.004) and day 0 to week 12 (p=0.0009). No significant change was
found in patients on baseline OAT or no OAT.

Data for 125 enrolled patients will be available at the time of EASL.
Conclusion: Preliminary results of the ANCHOR study support that
PWID with HCV can be successfully initiated on bup during the
course of HCV treatment, and that this intervention improves
adherence and decreases drug use risks compared to those not on
OAT. Collocating buprenorphine with HCV therapy may provide a
critical opportunity to not only cure HCV, but simultaneously prevent
reinfection and treat opioid use disorder in high-risk, marginalized
PWID.

PS-093

HepFree: Screening migrant patients for viral hepatitis in primary
care. A 90,000 patient randomised controlled trial indicates
benefits are most obvious in older patients

S. Flanagan', V,J. Appleby’, J. Gaviria', J. Kunkel’, V. Madurasinghe',
S. Eldridge’, S. Moreea?, K. Agarwal®, E. Barnes®, C. Griffiths', M. Pitt>,
A. Salmon®, G. Foster’. 'Queen Mary University London, Blizard
Institute, London, United Kingdom; ?Bradford Institute for Health
Research; >Kings College London; *University of Oxford, Nuffield Dept of
Medicine, Oxford, United Kingdom; >University of Exeter, Medical School,
Exeter, United Kingdom

Email: stuart.flanagan@nhs.net

Background and Aims: Viral hepatitis prevalence is around 0.5% in
the UK, but higher in migrant populations. No studies have identified
strategies for testing and treating Hepatitis B (HBV) and Hepatitis C
(HCV) in migrants in primary care. HepFree is a large, national
screening trial involving 92,000 patients in control and intervention
primary care practices. We report on characteristics and outcomes of
patients attending for primary care viral hepatitis screening.
Methods: HepFree was a cluster randomised trial involving 58
primary care practices (8 control/50 interventional ) in 3 areas of high
density migrants (Bradford, East and South London) between 2013-
2017. 59,390 eligible patients (aged over 18 and from a high-risk
migrant population as per WHO prevalence by country) who had
never tested for HBV/HCV were invited by letter for screening at
intervention practices who were paid per patient tested. In control
practices where local protocols applied, screening rates were
measured in the 32,722 eligible adults.

Results: In intervention practices, of 59,390 invited patients, 11,611
(19.4%) tested for both HBsAg and HCV Ab, compared with 555/
32,722 (1.7%) in control practices (p=0.011). In intervention
practices, 57.5% of tested patients were female. 32% of eligible
patients from the Indian sub-continent (Bangladeshi, Indian or
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Pakistani) were tested. 8.6% of eligible Black Afro-Caribbean patients
were tested. 15% of patients aged 18-39 years were screened
compared to 29% in patients older than 40 years. In control practices,
testing rates were similar in the different ages (0.9% in patients aged
<40 years, 1% in aged > 40 years). 115 patients (0.90%) tested HBsAg
positive. 80 (69.5%) were male, 67 (58.2%) were East Asian, 26 (22.6%)
Afro-Caribbean. 5 (4.35%) were eAg positive and 2 others (1.74%) delta
positive. 6.1% had severe fibrosis or cirrhosis on ultrasound or
transient elastography, mean age (MA) 46 years (range 18-83). 103
(0.81%) tested HCV Ab positive, of whom 38/103 (36.9%) were
viraemic. 34 (89.5%) were SouthEast Asian, and 15.8% had severe
fibrosis or cirrhosis, MA50 years (range 35-82). There were no cases
of co-infection with HBV/HCV or HIV and no hepatocellular
carcinoma. In 8 control practices, of 32,722 eligible patients 17/555
(3.1%) tested positive. Both testing and positivity rates were low in
young (<40) indicating that screening in this group by GP invitation
may not be cost-effective.

Conclusion: In this 92,000 patient study where doctors were
encouraged and paid to test migrants almost 20% of eligible patients
were tested. High rates of infection (1.7%) were found. Young patients
are unlikely to present for testing and, if so, are unlikely to be positive.
The converse is seen in older patients. These data indicate that
screening in primary care should be targeted at older patients and
alternative strategies applied for younger people where rates of
infection are lower.

PS-094

Risk of liver fibrosis progression in patients with undiagnosed
hepatitis C virus infection

D.E.M. Arraez', Y.N. Bujalance?, F. Diaz-Flores?, J.A.G. Dopico?,

E. Quintero!, M. Hernandez-Guerra®. "Hospital Universitario de
Canarias, Gastroenterology and Hepatology Unit, Spain; “Hospital
Universitario de Canarias, Central Laboratory Department, Spain
Email: dalia_648@hotmail.com

Background and Aims: Hepatitis C virus (HCV) infected patients
remain undiagnosed and untreated, and at risk for developing
complications. Particularly, the characteristics and risk of fibrosis
progression of HCV antibody-positive patients without RNA testing
are unknown.

Method: We identified patients with a positive HCV antibody test
performed during 2005-2007, and were classified based on whether
RNA was performed during follow-up until Jan/2017 and RNA result.
Clinical and laboratory variables were collected. Fibrosis stages were
estimated by APRI score. We used chi-square test, Student’s t test,
ANOVA and McNemar for statistical analysis.

Results: 38,246 HCV tests were performed during the studied period,
of which 791 (2.01%) patients tested positive. At the end of the follow-
up (median 128.6 months, range 109.8-145.9), in 49.43% (n=391) of
the subjects RNA was not tested, 13.02% (n=103) had undetectable
RNA and 37.55% (n =297) had RNA > 15 UI. Patients who had not data
for APRI calculation were excluded (n=280). Patients without RNA
testing (n=122) compared with RNA undetectable (n=92), were
more frequently men (70% vs 47%; p =0.001), alcohol users (53% vs
38%; p=0.048), with lack of social support (50% vs 29%; p=0.003)
and showed higher percentage of basal significant fibrosis (>F2) (26%
vs 11%; p=0.005). No differences were found in other evaluated
variables that could have influenced in the evolution of liver fibrosis.
During a median of 95.5 months (range 6.8-153.5) of follow-up,
patients without RNA testing showed a significant increase in liver
fibrosis (baseline median 1.1, range 0.5-6.2 vs final 1.7, range 0.5-9.3)
compared with patients with undetectable RNA (baseline median 1.0,
range 0.6-3.0 vs final 0.6, range 0.6-4.6), (p=0.043). In addition,
patients without RNA testing had a higher significant increase in the
percentage of patients with > F2 (p=0.035) and cirrhosis (p = 0.022)
at the end of the follow-up. The relative risk for > F2 and cirrhosis in
patients without RNA testing was 3.03 (95% CI: 1.54-5.98) and 4.31
(95% CI: 1.42-13.10), respectively.

Conclusion: In our cohort, patients with HCV antibody positivity
without RNA testing are more likely to be socially excluded people.
Given the increased risk of advanced fibrosis and progression to
cirrhosis of these patients, urge support measures and strategies to
linkage to care these difficult to treat patients.

PS-095

Marked reduction in the prevalence of hepatitis C viremia among
people who inject drugs during 2nd year of the Treatment as
Prevention (TraP HepC) program in Iceland

T. Tyrfingsson', V. Runarsdottir’, I. Hansdottir2, 0.M. Bergmann?®,
E.S. Bjérnsson®?, B. Johannsson®, B. Sigurdardottir®,

R.H. Fridriksdottir?, A. Léve*®, T]. Love*’, G. Sigmundsdottir®,

U.B. Hernandez®, M. Heimisdottir*!°, M. Gottfredsson*>"”,

S. Olafsson®*, 'SAA National Center for Addiction Medicine, Reykjavik,
Iceland; 2University of Iceland, Faculty of Psychology, School of Health
Sciences, Reykjavik, Iceland; 3Landspitali University Hospital,
Department of Gastroenterology and Hepatology, Reykjavik, Iceland;
4University of Iceland, Faculty of Medicine, School of Health Sciences,
Reykjavik, Iceland; *Landspitali University Hospital, Department of
Infectious Diseases, Reykjavik, Iceland; ®Landspitali University Hospital,
Department of Virology, Reykjavik, Iceland; “Landspitali University
Hospital, Department of Science, Reykjavik, Iceland; ®Directorate of
Health, Chief Epidemiologist, Reykavik, Iceland; °Landspitali University
Hospital, Department of science, Reykjavik, Iceland; °Landspitali
University Hospital, Department of Finance, Reykjavik, Iceland

Email: sigurdol@landspitali.is

Background and Aims: Iceland, with a population of 340,000, has a
hepatitis C virus (HCV) seroprevalence of 0.3% and an estimated total
of 800-1000 infected patients. Vogur Hospital, the countrys largest
addiction treatment center, is a key sentinel site where >90% of
people who inject drugs (PWIDs), who account for the vast majority
of infections, eventually seek treatment for their addiction. All
admitted patients at this hospital with history of injection drug use
(IDU) are screened for HCV. Therefore, Vogur provides an opportunity
to monitor early trends in HCV prevalence in this important
population. A nationwide treatment program was initiated in
January 2016, aiming for elimination of chronic HCV infection as a
public health threat.

Method: Starting in 01/2016 with the TraP HepC program, all patients
with HCV are offered direct acting antiviral agents (DAA) treatment
on a nationwide basis. The goal is to initiate treatment for every
patient within 36 months (end-2018), aiming for elimination of
domestic transmission of HCV. People with history of recent IDU,
patients with advanced liver disease and prisoners are prioritized.
Relapses and reinfections are promptly treated. We compared the
prevalence of HCV viremia among PWID admitted to Vogur Hospital
during the first six months of 2015 ( pre-intervention), 2016 (first 5
months of intervention) and 2017 (after 11-17 months of nationwide
intervention).

Results: During the first fifteen months of the program 554
individuals were evaluated with respect to HCV treatment, 56-70%
of the estimated total patient population. DAAs were initiated for 518
patients, 362 SOF/LDV-based, 155 SOF/VEL-based, and one received
another regimen. The mean age was 42 years (range 18-81), 68% were
males (350). Recent (within 6 months) IDU was reported by 169
(37%). Overall, of those who initiated treatment, 473 (91.3%)
completed treatment, whereas 45 (8.6%) discontinued during the
first 15 months of the program. HCV RNA at >12 *weeks post
treatment was negative in 96% of those who completed therapy and
in 51% among those who discontinued. Patients reporting recent IDU
were less likely to achieve cure, 87% vs 95%, p = 0.003. The prevalence
of HCV viremia among PWID admitted for addiction treatment in the
first six months of 2015, i.e. prior to TraP HepC was 42%, and 40% in
the first half of 2016; however in early 2017 the prevalence had
dropped by 64% compared to 2015, to 15%. The prevalence odds ratio
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in 2017 compared to 2015 was 0.244 (95% confidence interval 0.155-
0.386), p <0.001.

Conclusion: A major scale-up in treatment for HCV across all patient
groups has been successfully initiated in Iceland. DAA treatment in
the setting of recent IDU, although challenging, was generally
successful. This treatment effort was associated with a significant
reduction in prevalence among PWID. This key population should be
a focus of treatment scale-up to curtail spread of HCV.

PS-096

Hepatitis C care cascade in the country of Georgia after 2 years of
starting national hepatitis C elimination program

T. Tsertsvadze ', A. Gamkrelidze?, N. Chkhartishvili', L. Gvinjilia®,

A. Abutidze', L. Sharvadze®°, M. Butsashvili®, D. Metreveli’,
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E Averhoff'S. 'Infectious Diseases, AIDS and Clinical Immunology
Research Center, Thilisi, Georgia; “Ivane Javakhishvili Thilisi State
University, Thilisi, Georgia; >National Center for Disease Control and
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Hepatology clinic HEPA, Thilisi, Georgia; ®°Health Research Union, Thilisi,
Georgia; “Medical Center Mrcheveli, Thilisi, Georgia; $CDC South
Caucasus Office, Thilisi, Georgia; °CDC Foundation, Thilisi, Georgia;
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Health and Social Affairs of Georgia, Thilisi, Georgia; >Goethe University
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Albuquerque, United States; '®Centers for Disease Control and
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Background and Aims: In April 2015, in collaboration with U.S. CDC
and commitment from Gilead Sciences to donate direct acting
antivirals (DAAs), Georgia embarked on the world’s first hepatitis C
elimination program. The country set forth 90-95-95 targets to be
achieved by 2020: (a) diagnose 90% of HCV-infected persons, (b) treat
95% of those diagnosed, and (c) cure 95% of those treated. We aimed
to assess progress towards 90-95-95 targets after 2 years since the
beginning of the elimination program.

Method: Four stages of hepatitis C care cascade were defined: (1)
HCV infected, (2) diagnosed, (3) initiated treatment and (4) cured.
The proportions of persons engaged in stages of care were quantified
from the total estimated number of HCV-infected individuals.
Population-based survey in 2015 estimated that around 150,000
adult people are infected with HCV in Georgia. Data on diagnosed,
treated and cured patients were extracted from the national hepatitis
Celimination program treatment databases for the period from April
28, 2015 through April 30, 2017. Sustained virologic response (SVR) i.
e., cure were calculated using both per-protocol and modified intent-
to-treat (mITT) analysis. Per-protocol approach included only those
with complete SVR data, while in mITT analysis persons discontinu-
ing treatment were also included. Persons who died or had no SVR
test > 24 weeks after completing treatment were excluded from
analysis.

Results: Among estimated 150000 adults living with chronic
hepatitis C in Georgia, 43,989 (29.3%) were diagnosed and registered
within the elimination program. 33,673 (22.4%) initiated treatment
with DAA, and 24,273 (16.2%) achieved SVR (Figure). A total of 24,758
persons with complete SVR data and 601 persons who discontinued
treatment, were included in treatment efficacy analysis (total 25,359
persons). Total SVR rate was 98.0% (24,273/24,758) in per-protocol
analysis and 95.7% (24,273/25,359) in mITT analysis. SVR rate was
79.5% among persons receiving sofosbuvir (SOF)-based regimen,
98.5% among persons treated with ledipasvir/sofosbuvir (LDV/SOF),
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as initial regimen and 93.8% among persons re-treated with LDV/SOF
after failure of initial SOF-based regimen.

HCV care cascade in the country of Georgia

n=150300
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0%
HCV infected Diagnosed Initiated treatment Cured

*At the time of analysis 24758 patients were assessed for SVR

Conclusion: Georgian hepatitis C treatment model ensures high cure
rates already exceeding 2020 target with LDV/SOF and without newer
generation DAAs. Scaling-up testing and diagnosis, along with
effective linkage to treatment services are needed to achieve the
goal of elimination.

Liver regeneration and tissue engineering

PS-097

Spatial sorting of hepatocytes reveals broad zonation of liver
proteome

S. Ben-Moshe, K. Bahar Halpern, S. Itzkovitz. Weizmann institute of
science

Email: shalev.itzkovitz@weizmann.ac.il

Background and Aims: The numerous metabolic and non-metabolic
functions of the mammalian liver are carried out by hepatocytes in a
region specific manner, depending on their position along the porto-
central axis. Blood flow from the portal node to the central vein and Wnt
signals secreted from the central vein create gradients of oxygen,
nutrients, morphogens and hormones. These gradients impose different
microenvironments, resulting in heterogeneity in gene expression. Cells
positioned in different distances from the portal node and central vein
are specialized for different metabolic functions. This phenomenon is
termed liver zonation. Using spatially resolved single cell transcrip-
tomics we have recently shown that around half of the liver genes are
zonated, with expression level gradients peaking either in the portal
layer, the central layer or even in the mid-lobule layers.

Method: Using these data, we identified two surface markers with
discordant expression patterns. This allows for sorting of hepatocytes
from different lobule layers using their combined levels. This spatial
sorting of bulk populations enabled us to investigate the extent of
zonation at the protein level, which is not yet attainable for single
cells. LC-MS/MS on eight sorted different lobule layers revealed
proteins zonation patterns.

Results: Zonation patterns were in general in accordance with those
of the corresponding RNA. Interestingly, however, for some genes,
proteins were found to be zonated, while their transcripts were not.
Prominent metabolic pathways with clear protein but not RNA
zonation are oxidative phosphorylation, glucose metabolism, lipid
biosynthesis and proteasomal proteins.

Conclusion: This finding indicates that both transcriptional and
translational regulatory mechanisms act together to establish
zonation.

Journal of Hepatology 2018 vol. 68 | S37-S64 S53


mailto:tengizt@gol.ge
mailto:shalev.itzkovitz@weizmann.ac.il

ORAL PRESENTATIONS

PS-098

Novel tools for dissecting the functions of Kupffer cells in
homeostasis and disease reveal a role for the transcription factors
Zeb2 and LXRa in maintaining Kupffer cell identity

C. Scott?, W. T’jonck’, D. Sichien', B. Johnny', L. Martens’,

H. Todorov!, R. Cannoodt’, P. De Baetselier®, G. Berx', A. Beschin®,

Y. Saeys', M. Guilliams>. "VIB-UGent, Center for Inflammation Research,
Belgium; University of Glasgow, Institute of Infection, Inflammation and
Immunity, United Kingdom; VIB-VUB, Center for Inflammation
Research, Belgium

Email: charlotte.scott@irc.vib-ugent.be

Background and Aims: Kupffer cells (KCs) are the most abundant
macrophage (mf) population in the body. Despite this, their study
remains in its infancy due to the lack of KC-specific tools. We aimed to
generate new tools to specifically and unequivocally study KCs to
determine their roles in homeostasis and disease, as well as investigate
how these cells develop and are maintained in the liver environment.
Method: As heterogeneity has become a defining feature of different
tissue mf populations, we compared the gene expression profiles of
KCs with those of other mfs. This analysis identified the C-type lectin,
Clec4F, to be a KC-restricted gene. Based on this, we constructed KC-
DTR knock-in mice and KC-CRE mice enabling KCs to be specifically
targeted for depletion or genetic manipulation. While investigating
heterogeneity of tissue mfs, we also identified the conserved features
of the mf lineage, including the transcription factor (TF) Zeb2, which
is highly expressed by all mfs. Thus, we also sought to investigate the
role of this TF in KC biology through crossing the new KC-CRE mouse
to Zeb2"™ mice and examining the KC populations by flow cytometry
and RNA sequencing (both bulk and single cell).

Results: KC-CREXROSA-RFP mice confirmed that the KC-CRE mice
were working efficiently targeting ~95% of KCs in the liver with
minimal off-target effects. Using KC-CRE mice alongside CD11c-CRE
mice to target additional mf populations, we have shown that
removal of Zeb2 from mfs, including KCs, results in loss of their
tissue-specific identity and subsequently their death. Examination of
the mechanisms involved revealed that loss of Zeb2 results in tissue-
specific alterations in the transcriptional programs of the different
mfs by altering expression of tissue-specific TFs. In KCs, loss of Zeb2
resulted in reduced expression of the TF LXRa. Confirming a role for
LXRa, KC-CREXLXRa™ mice revealed that LXRa expression is crucial
for maintaining the KC population in the liver, with its loss, similarly
to Zeb2, leading to KC death.
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Conclusion: Taken together, we show here that using our novel tools
we can now specifically target KCs for depletion and genetic
manipulation and have identified the TF Zeb2, through the induction
of LXRa, to be a crucial factor driving KC survival by maintaining KC
identity.

PS-099

NAA25 and Tropomyosin regulate liver metabolic zonation,
hepatocyte polarity and ploidy

L. Neri!, V. Dominguez?, J. Elurbide!, M. Lasa3, M. Ariz?,
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Background and Aims: More than 15% of cellular proteins are
acetylated in their first residue by the enzyme NatB. This enzymatic
complex is composed by two subunits, the catalytic subunit NAA20
and the accessory subunit NAA25. Both subunits are overexpressed in
human and mouse hepatocellular carcinoma (HCC) samples and
downregulation of NatB subunits expression reduces cell prolifer-
ation, motility and tumorogenicity. Therefore this enzyme is a
potential new target to fight HCC. We have genetically inactivated
NatB accesory subunit, NAA25, in mice livers to identify the biological
functions regulated by this enzyme in a healthy liver.

Method: To generate the conditional knock-out mouse we have used
one ES clone provided by the German Gene Trap Consortium and to
inactivate mNAA25 in mice livers we crossed the obtained mice
with B6.Cg-Tg(Alb-cre)21Mgn/] transgenic mice that express the
recombinase CRE under the control of albumin promoter
(mNAA252"eP/AheP) - Generated mice were bled and sacrificed at
different time points to evaluate mice phenotype.

Results: mNAA252"P/AheP are viable for more than 18 months
without any macroscopic defect in their livers. However a biochem-
ical analysis of 10-12 weeks old mice sera shows an increase of
ammonia, ALP, bilirubin and bile salts concentration, reduced urea
concentration without any other effect on other biochemical
parameters like ALT, AST cholesterol, triglycerides, lactate and
glucose. Once we analyzed liver sections we observed a defect of
liver histology presenting mNAA25*"¢P/AheP mjce bigger hepatocytes
with bigger nuclei, a reduced number of binucleated cells and an
increase of polyploidy hepatocytes. Inactivation of mNAA25 in mouse
hepatocytes activates p-catenin activity promoting an altered
metabolic zonation. Consequently there is a decrease of arginase-1
positive hepatocytes and a proportional increase of Glutamine
Synthetase positive hepatocytes, explaining the increase of
ammonia observed in mice sera. Moreover, observed cholestasis in
mNAA254heP/AheP mjce correlates with a defect in bile canaliculi
structure and a defective transport of canalicular membrane proteins.
It has been described that many of the cellular defects observed when
NatB enzyme expression is inhibited are associated with defects of
the actin cytoskeleton as one of NatB targets, tropomyosin, presents
reduced its biological activity when it is not acetylated by NatB.
Interestingly when we overexpressed tropomyosin 2.1 in
mNAA25°"eP/AheP Jivers we normalize several of the phenotypic
defects observed in mNAA25"¢P/AheP mjce ike: hepatocytes ploidy
and hyperammonemia.

Conclusion: NAA25 and tropomyosin 2.1 are implicated in main-
taining liver metabolic zonation, hepatocyte polarity and ploidy.
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A novel differentiation system to produce hepatocytes for disease
modelling and drug screening

R. Tomaz, B. Wesley, K. Zacharis, D. Ortmann, L. Vallier. Wellcome
Trust - MRC Cambridge Stem Cell Institute, Department of Surgery,
Cambridge, United Kingdom

Email: rt466@cam.ac.uk

Background and Aims: Human pluripotent stem cells (hPSCs) have
emerged has a promising tool for modelling diseases “in a dish”,
given their ability to differentiate into any tissue. Their growth
capacity offers an unlimited supply of relevant cell types that can be
used in drug screening. Differentiation conditions for hepatocyte-like
cells (HLCs) have been successfully established. However, current
methods mimic different steps of embryonic development and are
limited by the lack of knowledge of signaling pathways operating in
critical steps of differentiation/maturation, ultimately producing
fetal-like cells. Forced expression of transcription factors (Forward
Programming) has recently emerged as a robust and alternative route
for conversion of hPSCs into somatic cell types, circumventing the
need to mimic development. The aim of this study was to apply the
forward programming system to the generation of hepatocytes
in vitro.

Method: hPSCs were genetically engineered with an optimized
inducible overexpression (OPTi-OX) platform. Cells were double
targeted with the components of the Tet-ON system: a constitutively
expressed transactivator responsive to doxycycline (dox) and an
inducible promoter regulated by the transactivator driving the
expression of the transgenes. The transgenes tested were a
combination of four known hepatocyte-specific transcription
factors: HNF4a, HNF1a, HNF6 and FOXA3.

Results: The four factors were robustly overexpressed in hPSCs upon
treatment with 1 ug/ml of dox. Morphology changes between dox-
treated and non-treated became apparent after 5 days in culture.
After 15 days, dox-treated hPSCs expressing the four factors acquired
a cobblestone morphology, binucleation, displayed CYP3A4 meta-
bolic activity, and expressed hepatocyte markers such as Albumin,
AFP and o1-Antitrypsin. Removal of one transcription factors was not
detrimental for these functions, except for HNF4a, which was
essential for the acquisition of the hepatocyte-like phenotype.
Conclusion: These results represent a first step towards the
development of novel and faster methods for production of
hepatocytes in vitro. In addition, this system can be further adapted
in order to include additional transcription factors, with the potential
to induce the acquisition of mature adult-like hepatocyte phenotype.
Finally, these findings could be transferred to other cell types
generated from hPSCs and thus provide a universal approach for
generating mature cell types.

PS-101

3D bio-printing ofhuman hepatic tissue using human liver
extracellular matrix as tissue-specificbioink

L. Frenguelli', Z. Zhang?, L. Chikh3, W. Al-Akkad', K. Rombouts',

E. Gatenholm®, M. Pinzani', H. Martinez?, G. Mazza®. 'UCL, Institute for
Liver and Digestive Health, London, United Kingdom; University College
London, Institute for Liver and Digestive Health, London, United
Kingdom; Cellink AB, Gothenburg, Sweden; “Institute for Liver and
digestive he, London, United Kingdom

Email: Lfrenguelli@ucl.ac.uk

Background and Aims: Progress in 3D cell printing-based liver tissue
engineering has been hampered by the lack of a biologically relevant
bioink that mimics the 3D and biochemical structure of the liver.
Decellularized extracellular matrix (ECM) represents an ideal source
of bioink because it retains the structural and biochemical features of
the native liver ECM. The aim of this study was to evaluate the
bioprintability of human liver ECM under physiological conditions, to
assess the in vitro biocompatibility with human hepatic cells and to
model liver fibrosis in vitro.

ORAL PRESENTATIONS

Method: Decellularized human livers were lyophilized and solubi-
lized using a protease-free protocol employing 0.5 M acetic acid. The
solubilized ECM was mixed with cellulose-based bioink (CELLINK®
Bioink) as support for bioprinting. Human hepatic cell lines (Hepg2
and LX2) were gently mixed with ECM bioink or CELLINK bioink
(employed as control) using a CELLMIXER® directly into a cartridge
before bioprinting. Tissue printing was performed in a BIO X3D
printer under physiological conditions (low extrusion pressure at
10 kPa and room temperature). Bioprinted tissues were maintained
in 3D culture up to 14 days and exposed to TGFp1 for 6 days in order to
promote an in vitro fibrogenic process. The resultant bioprinted liver
tissue was analysed by histology, viability assay and gene and protein
expression.

Results: The printability of human liver ECM bioink was confirmed by
line extrusion and spiral tests showing the precise deposition of the
material with the desired spatial and temporal control. The
combination of human liver ECM bioink with liver cell types resulted
in an increased cell survival, engraftment and proliferation compared
to cellulose-only bioink (p<0.001). Pro-fibrogenic genes and
proteins including «SMA (p <0.001) and pro-COL1 (p <0.001) were
up-regulated in ECM liver bioink bioprinted LX2 cells after 6 days of
TGFB1 exposure. ECM bioink bioprinted Hepg2 cells showed
spontaneous formation of spheroids after 14 days in culture with
up-regulation of albumin gene expression and protein secretion after
14 days compared to 7 days ( p < 0.001). The evaluation of both in vitro
and in vivo biocompatibility with human primary hepatic cells is
currently ongoing.

Conclusion: This is the first report describing the bioprinting of
human hepatic tissue using human liver ECM as bioink. This is a key
advance in the development of cell-instructive bioinks for the study
of liver disease and for the development of 3D hepatic tissue for
transplantation.

PS-102

Development of self-renewing 3D organoid culture from human
fetal biliary tree stem cells (hBTSCs) as a potential system for
regenerative medicine and disease modelling

S. Safarikia!, V. Cardinale?, G. Carpino®, D. Costantini®, S. DI Matteo?,
L. Nevi®, D. Bosco®, E. Gaudio®, D. Alvaro®. 'Sapienza University of
Rome, Department of Medicine and Medical Specialties, Rome, Italy;
2Sapienza University of Rome, Department of Medico-Surgical Sciences
and Biotechnologies, Rome, Italy; University of Rome “Foro Italico”,
Department of Movement, Human and Health Sciences, Division of
Health Sciences, Rome, Italy; *Sapienza University of Rome, Department
of Medicine and Medical Specialties, Rome; *Sapienza University of
Rome, Department of Experimental Medicine, Rome, Italy; ®Sapienza
University of Rome, Department of Anatomical, Histological, Forensic
Medicine and Orthopedics Sciences, Rome, Italy

Email: samira.safarikia@uniromal.it

Background and Aims: 3D organoids represent an advanced culture
technology in the field of stem cells and regenerative medicine,
recapitulating embryonic development and the physiology of the
tissue of origin. Adult or fetal biliary tree represent ideal cell sources
of stem/progenitor cells to be used for the regenerative medicine of
liver and pancreas. The aim of our study was to generate 3D organoid
cultures of hBTSCs suitable for regenerative medicine of liver and
pancreas and for in vitro disease modeling.

Method: The fetal biliary tree (n=6, obtained from elective
pregnancy termination) was digested, mechanically and enzymati-
cally, to isolate EpCAM/LGR5-enriched hBTSCs. Cells were then
embedded in Matrigel and cultured in an expansion organoid
medium containing soluble factors typical of the stem cell niche
including EGF, FGF, Noggin, R-Spondin1; these factors represent LGR5
ligands and Wnt agonists and favor the expansion of stem cells and
maintenance of stemness. Culture medium was also supplemented
with Forskolin, a cAMP activator, and with a TGFBR inhibitor, A83-01,
to induce cell proliferation and arrest of differentiation. We analyzed
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colony formation efficiency, organoid size and morphology, cell
proliferation and, finally, gene expression by RT-qPCR.

Results: An average of 85+ 7 million (n=6) EpCAM/LGR5 enriched
fetal hBTSCs were obtained. The cells isolated from fetal biliary tree
showed a high tendency to generate organoids with high colony
formation efficiency (>90%). After 5 days in culture, the organoids
were microscopically detected as spherical structures and after 7
days, they reached a macroscopically visible size. Cell proliferation in
organoids was significantly higher compared to 2D conditions (p <
0.05). Fetal biliary tree organoids were composed of single layered
cuboidal epithelium and inner cell masses. RT-qPCR analysis
indicated that organoids expressed multipotency stem cell markers
(SOX2, NANOG, OCT4), endodermal stem/progenitor cell markers
(LGR5, EpCAM, PDX1, SOX17), hepatic, pancreatic and ductal markers
(ALB, CYPA3, INS, CFTR, CK19) and stem/progenitor surface genes
(NCAM, CD133, CD44), recapitulating major processes of self-
organization during embryonic development. Specifically, organoids
expressed a higher level of LGR5 compared to 2D cultures (p <0.05).
we have demonstrated expand organoids stably in vitro for at least
two months when they remained phenotypically stable and suitable
for regenerative medicine programs.

Conclusion: We have demonstrated that organoids expand clono-
genically stable in vitro for at least two months, maintaining a stable
phenotype of multipotent stem cells. This system has potential
applications in regenerative medicine of liver and pancreas and in
disease modeling.

PS-103

Development and characterization of a novel microtissue-based
3D human liver fibrosis model for anti-fibrotic drug discovery
R. Kostadinova, A. Neelakandhan, M. Kijanska, N. Zapiorkowska,

S. Steiert, P. Guye, S. Messner. InSphero AG, Schlieren, Switzerland
Email: simon.messner@insphero.com

Background and Aims: Liver fibrosis is the excessive accumulation of
extracellular matrix proteins such as collagen, which can lead to
cirrhosis, liver failure and transplantation. Anti-fibrotic therapies aim
at inhibiting the accumulation of fibrotic cells and preventing the
deposition of extracellular matrix proteins. Although some thera-
peutics are effective in experimental animal models of liver fibrosis,
there are currently no effective treatments against liver fibrosis on the
market. The most frequently used model for in vitro liver fibrosis
consist of simple mono-layer cultures of hepatic stellate cells (HSC),
ignoring the role of hepatocyte injury or animal models of liver
fibrosis, which are not predictive enough for the effect of the anti-
fibrotic drugs in human. Our aim was to developand characterize of a
physiological relevant 3D Human Liver Fibrosis Model, amenable for
anti-fibrotic drug screening.

Method: An in vitro human liver model was engineered to
incorporate all the relevant human liver cells such as hepatocytes,
HSCs, Kupffer cells (KCs) and liver sinusoidal endothelial cells (LECs),
all from primary origin. The resulting 3D InSight™ Human Liver
Fibrosis model has been characterized under basal and induced liver
fibrosis conditions on a morphological and phenotypic level by
immuno-staining techniques and gene-expression analysis.

Results: Using the cell type specific markers and immunohistochem-
istry we demonstrated the presence of various cell types such as
hepatocytes, HSC, KCs and LECs during the cultivation and treatment
period. TGF-p1-treatment for 7 days of the 3D model activated the
HSCs as detected by up to 6-fold increased expression of a-smooth
muscle actin (a-SMA). The treatment of the tissues with TGF-B1
promoted the mRNA and protein expression of extracellular matrix
gene expression such as collagen type [, Ill and IV and the pro-fibrotic
markers such as platelet-derived growth factor beta (PDGF-B) and
lysyl oxidase (Lox). Inhibition of fibrosis induction with anti-fibrotic
drugs, such as ALK5-inhibitors or FXR-agonist obeticholic acid,
effectively blocked fibrosis development.

Conclusion: We demonstrated that TGF-p1 treatment induces liver
fibrosis in vitro and that this model system allows studying efficacy of
anti-fibrotic drugs. The 3D Human Liver Fibrosis model is thus a
novel, biologically relevant in vitro model of liver fibrosis, suitable for
high-throughput efficacy screening of anti-fibrotic drugs.
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Hepatic differentiationof human induced pluripotent stem cells
(iPSC) using 3D human liverextracellular matrix hydrogel

L. Frenguelli!, R. Tomaz?, W. Al-Akkad!, M. Najimi>, E. Sokal,
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Catholique de Louvain, 3Laboratory of Pediatric Hepatology & Cell
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Neuve, Belgium; “Wellcome Trust - MRC Cambridge Stem Cell Institute,
Department of Surgery, Cambridge, United Kingdom; °Institute for Liver
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Background and Aims: The development of patient-specific induced
pluripotent stem cells (iPSCs) holds great promise for the realization
of personalized regenerative medicine and in vitro disease models. A
common limitation of hepatic lineages derived from iPSCs is a
blunted phenotype compared with primary hepatocytes.
Decellularized scaffolds composed by natural liver extracellular
matrix (ECM) have recently been shown to maintain the phenotype
of primary cells and to promote cell survival, proliferation and
differentiation of stem cells.

The aim of this study was to evaluate the differentiation of human
iPSC at different stage of differentiation towards hepatocyte-like cells
by employing 3D human liver ECM hydrogel.

Method: Decellularized human livers were lyophilized and solubi-
lized using a protease-free protocol employing 0.5 M acetic acid and
sonication. The gelification of human ECM solution was induced by
adding gellying polymers. Human iPSC were differentiated towards
hepatocytes-like cells and reseeded into ECM hydrogel at 12 days
(hepatoblast stage), 23 days (immature stage) and 30 days (mature
stage) post-differentiation. 3D cell cultures were maintained in vitro
up to 30 days for the hapatoblast and immature stage and 37 days for
the mature stage. Primary human hepatocytes were used as control.
3D cultures were analysed by histology, immunofluorescence,
viability assays, gene and protein expression.

Results: Human liver ECM hydrogel were successfully repopulated
with human iPSC at all stages of differentiation as well as with
primary hepatocytes. Viability was confirmed at the end of 3D in vitro
differentiation. The metabolic activity of primary human hepatocytes
cultured in 3D ECM hydrogels was improved at 7 days compared to
2D culture (p<0.01). Immunofluorescence analysis confirmed
expression of hepatic differentiation markers including A1AT and
albumin. The highest level of differentiation was achieved when
hepatoblast cells (12 days post-differentiation) were differentiated in
vitro up to 30 days compared to shorter 3D differentiation time with
both immature and mature stage. Further gene and protein
expression analyses are ongoing.

Conclusion: This study demonstrated that hepatocyte-like cells
derived via iPSC technology mature on 3D extracellular matrix ECM
hydrogel. The differentiation can be improved if iPSC are cultured for
longer period in 3D ECM hydrogel from the hepatoblast stage. This is
a key advance in the development of personalised 3D technologies
for the study of liver disease and for the understating of liver
development.
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NAFLD: Clinical and therapy
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Proof of concept study of an apoptosis-signal regulating kinase
(ASK1) inhibitor (selonsertib) in combination with an acetyl-CoA
carboxylase inhibitor (GS-0976) or a farnesoid X receptor agonist
(GS-9674) in NASH

E. Lawitz!, R. Herring, Jr.2, Z.H. Younes?, E. Gane>, P. Ruane®,
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University School of Medicine, Palo Alto, United States; °Cedars-Sinai
Medical Center, Los Angeles, United States; '°Pinnacle Clinical Research,
San Antonio, United States

Email: bryan.mccolgan@gilead.com

Background and Aims: Pre-clinical data suggest that combinations
of an ASK1 inhibitor with an ACC inhibitor or FXR agonist are more
effective than monotherapy. In this study we evaluated the safety and
efficacy of these combinations in subjects with NASH.

Method: 70 subjects with NASH diagnosed by a hepatic proton
density fat fraction (PDFF) >10% and liver stiffness >2.88 kPa by MRE,
or biopsy consistent with NASH and stage 2-3 fibrosis were enrolled.
Successive cohorts received monotherapy with SEL 18 mg, GS-0976
20 mg, or GS-9674 30 mg (n=10/cohort), or combination therapy
with SEL +GS-0976 (18/20 mg) or SEL + GS-9674 (18/30 mg) (n =20/
cohort) orally QD for 12 weeks. Centrally-read PDFF and MRE, and
serum fibrosis markers were measured at baseline (BL), W4 and W12.
Deuterated water was administered to measure fractional synthesis
of lipids (de novo lipogenesis) and fibrosis-related markers (data are
pending).

Results: Over 12 weeks, all regimens were safe and well-tolerated.
Similar rates of AEs were observed between cohorts (Table). No
subject discontinued treatment prematurely. Compared with BL, GS-
0976 resulted in significant improvements in PDFF (p =0.006) and
TIMP-1 (p = 0.049), and non-significant reductions in ALT and PIII-NP
(Table). GS-9674 monotherapy reduced PDFF (p=0.010), GGT (p=
0.039), and ALT. The combination of SEL + GS-0976 led to significant
reductions in PDFF (p<0.001), ALT (p=0.019), and PII-NP (p=
0.057), whereas SEL + GS-9674 reduced GGT (p = 0.030).
Conclusion: In this proof of concept study in patients with NASH, 12-
week treatment with the combinations of SEL + GS-0976 or SEL + GS-
9674 was safe and led to improvements in hepatic steatosis, liver
biochemistry, and fibrosis markers. Responses were similar with
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monotherapies. Studies of longer duration with histological assess-
ment are required to better characterize the efficacy of combination
versus monotherapies in NASH.

PS-106

Non-alcoholic fatty liver disease and relative risk of incident
steatohepatitis, cirrhosis and hepatocellular carcinoma events in
four European primary care databases
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Background and Aims: Non-alcoholic fatty liver disease (NAFLD) is a
condition with no clinical symptoms that progresses in some patients
to steatohepatitis (NASH), cirrhosis and hepatocellular carcinoma.
Here, we identified NAFLD or NASH patients from 18 million patients’
records; and estimated their risk of liver disease compared to
individually matched patients.

Method: Primary care data were extracted from the UK, the
Netherlands, Italy and Spain. Adult patients with a NAFLD or NASH
diagnosis and without past liver disease or alcohol abuse were
enrolled and followed up for incident cirrhosis and hepatocellular
carcinoma events. Within a database, each NAFLD patient was
matched to up to 100 “non-NAFLD” patients by practice site,
gender, age *5years, and visit recorded within+6 months. Hazard
ratios were estimated using Cox models adjusted for age and smoking
status, and stratified by matching. Estimates were pooled across
studies by random effects meta-analyses.

Results: There were 136,457 recorded NAFLD/NASH patients enrolled
in our study (2,674 NASH patients only available in Spain and UK)
who experienced 408 recorded cirrhosis and 175 recorded hepato-
cellular carcinoma events (Figure 1). At baseline, NAFLD patients had
elevated transaminases levels, and were more likely to have diabetes,
hypertension and obesity than matched non-NAFLD. Follow-up
varied from 2-5 years in the databases. Associations were significant
with non-alcoholic cirrhosis and hepatocellular carcinoma; and were
2-3x higher in NASH only patients compared to NAFLD only or
NAFLD/NASH. HRs were marginally reduced when adjusting in
addition for body mass index. Associations were heterogeneous

Table: (abstract: PS-105): Safety and Relative (%) Changes in Imaging, Liver Biochemistry, and Serum Fibrosis Markers at W121

GS-0976 20 mg

GS-9674 30 mg SEL + GS-0976 18/ SEL +GS-9674 18/

SEL 18 mg (n=10) (n=10) (n=10) 20 mg (n=20) 30 mg (n=20)

MRI-PDFF 71(-16.3, 28.9) —42.7* (-52.3, -19.4) -15.6" (-17.3, -12.7) —32.0% (-45.3, -2.6) -9.4(-25.0,18.7)
>30% reduction in MRI-PDFF 10% (1) 70%(7) 0 50% (10) 15% (3)

MRE -8.6 (—15.6,13.6) -89 (-15.1, -6.3) -83(-14.7,6.7) -4.5(-177,9.3) -5.2(-15.3,13.8)
ALT -1.2(-24.0,114) -33.5(-39.8, -17.9) —29.7 (-44.6,12.1) -27.2* (-42.8, -104) -3.0(-254,8.38)
GGT -44(-17.3,6.5) -1.6 (-19.5,11.5) -19.3% (-42.5, -8.2) 10.1 (-21.5,19.2) —147*( 34.8,0.3)
TIMP-1 2.6(-4.0,16.7) -11.6* (-17.1,1.8) 66*( 0.8, 8.6) -1.9(-11.3,11.3) 1(-4.4,278)
PIII-NP -8.7(-20.3,154) -11.9(-29.1, 22.2) 8(2.3,29.5) -11.4 (-254, -2.9) 196( 14.7,42.6)
Grade 2 or higher AE 40% (4) 40% (4) 40/ (4) 25% (5) 15% (3)

TAll data are median (IQR) relative (%) changes from BL, or % (n).
*p<0.05 vs. BL.
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across databases: higher in the UK for incident cirrhosis; and higher
in the UK and the Netherlands for hepatocellular carcinoma.

Exposure NExposed N events in
Database HR (95% CI) patients  Exposed
Associations with cirrhosis
NASH
Pooled (SIDIAP and THIN) —_— —— B07E1521162) 2674 48
(-squared = 92.4%, p=0.000)
NAFLD
Pooled (SIDIAP and THIN) _—— 872(150,5087) 928% 221
{-squared =99.0%, p =0.000)
NAFLD or NASH
Pooled (HSD, IPCl and SIDIAP) <>
(Fsquared =91.7%, p=0.000) 4.17 (2.78,6.25) 136,457 408
Pooled (HSD, IPCI, SIDIAP and THIN) e 662(3.14,1398) 117264 360
(-squared = 97.8%, p =0.000)
A
NASH
Pooled (SIDIAP and THIN) L4 769(475,1243) 2674 0
(-squared =0.0%, p=0.772)
NAFLD
Pooled (SIDIAP and THIN) == 292(142,598)  egx 113
(-squared = 92.9%, p = 0.000)
NAFLD or NASH
Pooled (HSD, IPCl and SIDIAF) < 279(182,430) 117284 131
(-squared =79.0%, p=0.009)
Pooled (HSD, IPCI, SIDIAP and THIN)| < 3.13(2.10,4.67) 136,457 175
(-squared =83.5%, p=0.000)
T T T T T T T T

12 4 8 16 32 B4 128 252
Hazard ratio (35% CI)

N: Number of; HR: Hazard ratio; Cl: Confidence interval; THIN: The Health Improvement Network (UK);
HSD: Health Search Database (ltaly); SIDIAP: The Information System for Research in Primary Care
(Spain); IPCI: The Integrated Primary Care Information (Netherlands). NAFLD and NASH were
distinguishable in THIN and SIDIAP.

Figure: Association of NAFLD and NASH with incident liver outcomes.

Conclusion: A recorded NAFLD diagnosis is indicative of an increased
risk of adverse liver outcomes; and the excess risk is graded according
to severity with higher excesses in patients diagnosed as NASH. HR
estimates concorded with previous studies. Heterogeneity across
databases probably reflect medical practice, with the disease
probably being diagnosed at a more advanced stage in the UK.
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Rare ceruloplasmin variants are associated with
hyperferritinemia and increased hepatic iron in NAFLD patients:
results from a NGS study
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Background and Aims: Nonalcoholic fatty liver disease (NAFLD) is a
multifactorial disease resulting from the interaction of genetic and
environmental factors.

Hyperferritinemia has been associated with altered hepatic iron
metabolism, increased hepatic iron stores and worse hepatic and
cardiometabolic outcomes in patients with NAFLD and metabolic
syndrome.

Our aim was to evaluate the prevalence of genetic variants of iron-
related genes and their association with HyperFt and increased
hepatic iron stores in NAFLD patients.

Method: From a published cohort of 347 subjects with histological
NAFLD and available serum iron parameters, hepatic iron staining and
genetic characterization, 23 cases with hyperferritinemia and
positive iron staining (HyperFt) and 25 controls with lowest ferritin
and negative iron staining (NormoFt) were selected.

Patients with beta-thalassemia trait, increased transferrin saturation,
anemia, inflammation, and, within HyperFt group, carriers of HFE
genotype at risk of iron overload or ferroportin mutations were
excluded.

A custom AmpliSeq™ NGS panel of 33 genes associated with iron
homeostasis was designed and tested. Literature and in silico
predictions were used for prioritization of possibly pathogenic
mutations.

Results: The two groups did not significantly differ in components of
metabolic syndrome and severity of liver disease.

Potential pathogenic variants were found in 54% of HyperFT patients
and in 4% of NormoFT patients (p =0.0001), and ceruloplasmin (CP)
resulted to be the most mutated gene, with the identification of
4 different variants harbored in heterozygosis by 6 HyperFt patients
(p<0.01) (Figure 1).
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Figure 1: Number of patients carrying iron-genes pathogenic mutations in
HyperFt and NormoFt group.

When polymorphisms possibly affecting iron metabolism such as TF
¢.829G > A or CP c.1652C>T were included in the analysis, 78% of
HyperFt versus 38% of NormoFt patients resulted to have such
variants (p=0.0016). TMPRSS6 A736V distribution was not signifi-
cantly different between IperFt and NormoFt patients.

When patients were checked for polymorphisms previously asso-
ciated to advanced liver fibrosis or severe iron overload in HFE-
hemochromatosis, such as PCSK7 1rs2369918G>C and GNPAT
rs11558492 (D519G), no significant difference in the distribution
was found between the two groups.
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Conclusion: Variants in non-HFE iron genes, particularly ceruloplas-
min, seem associated with hyperferritinemia and increased hepatic
iron stores in Italian NAFLD patients. Future studies are necessary to
confirm these findings in larger cohorts and to evaluate their clinical
relevance.
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The effect of intragastric balloon therapy on the intestinal
microbiome in obese patients with non-alcoholic fatty liver
disease, and correlations with anthropometric indices,
nutritional factors, and serum immunological markers
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Background and Aims: The prevalence of non-alcoholic fatty liver
disease (NAFLD) closely parallels the obesity epidemic, and the rates
of both are rising rapidly. There is growing interest in the role of the
gut microbiota both in disease pathogenesis, and as potential novel
therapies. The primary aim was to determine any changes in the
intestinal microbiota in obese patients with NAFLD following assisted
weight loss with an intragastric balloon (IGB). Secondary aims
included: assessment of metabonomics and peripheral markers of
inflammation, and examination for any correlations with gut
microbial changes.

Method: Obese patients with NAFLD were prospectively recruited for
IGB treatment. Clinical, anthropometric and nutrient data, serum
biochemistry and inflammatory markers, and faecal samples for gut
microbiota composition were collected at baseline, and at the end of
IGB therapy (6 months).

Results: Thirty-four patients were recruited. The majority were
female (70%) with an average age of 47 years. Mean baseline weight
was 110.5 kg (BMI 39.4 kg/m?), with median HOMA-IR 4.37 (1.65-
4.51). Paired follow-up results were available for 28 patients: 15
successfully achieved > 9.5% baseline weight loss (Group 1), while the
remaining 13 patients (Group 2) did not. Significant improvements in
several anthropometric and metabolic indices were observed in
Group 1 (mean weight loss —17 kg, waist circumference reduction
15 cm, HOMA-IR reduction 3.05, p <0.01 for all), but not in Group 2
(mean weight change -2.1 kg, HOMA-IR reduction of 1.17, p=0.1).
Those in Group 1 reported an average reduction in carbohydrate
intake after the intervention (CHO intake in % Kilojuoles 54.5 to 49.1,
p =0.04), while consumption of sugar was increased in Group 2 (total
sugars 77.8 g to 137.3 g, p = 0.02). There were no significant changes
in inflammatory cytokines, but a few peripheral blood lymphocyte
alterations were noted (significant increase in CD4 T-cells, and
decline in NK cells in Group 1). No clinically significant changes in any
gut microbial taxonomic units were observed following IGB therapy
in both groups, nor were there any significant modifications in
metabonomic outputs. A negative correlation with saturated fat
intake and low level bacteria was observed (Dorea; r=0.28, p=0.03,
and Butyricoccus; r=0.26, p=0.04).

Conclusion: In this cohort, no clinically significant alterations in the
gut microflora or associated metabonomics was observed following
IGB therapy, despite significant improvements in several metabolic,
hepatic and immunological indices in those who achieved a
substantial amount of weight loss.
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Usage of antiplatelet agents is inversely associated with liver
fibrosis in patients with cardiovascular disease
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Background and Aims: In animal models platelets participate in the
development of liver fibrosis, but little is known about the benefit of
antiplatelet agents in preventing liver fibrosis in humans. We
therefore aimed to explore the relationship between usage of
antiplatelet agents and liver fibrosis in a prospective cohort study
of patients at high risk of liver fibrosis and cardiovascular events.
Method: Consecutive patients undergoing elective coronary angiog-
raphy at the University Hospital Frankfurt were prospectively
included in the present study. Associations between usage of
antiplatelet agents (acetyl salicylic acid, P2Y12 receptor antagonists)
and liver fibrosis were assessed in regression models. Furthermore,
the relationship between PDGF-p serum concentration, platelets,
liver fibrosis and usage of antiplatelet agents was characterized.
Results: Out of 505 included patients, 337 (67%) received antiplatelet
agents and 134 (27%) had liver fibrosis defined as a FibroScan®
transient elastography value >7.9 kPa. Usage of antiplatelet agents
was inversely associated with the presence of liver fibrosis in uni- and
multivariate analyses (multivariate OR =0.67, 95% CI=0.0.51-0.89;
p =0.006). Usage of antiplatelet agents was inversely associated with
FibroTest values as well (beta=-0.38, SD beta=0.15, p=0.02).
Furthermore, there was a significant correlation between platelet
counts and PDGF-p serum concentration (rho =0.33, p <0.0001), but
PDGF-B serum levels were not affected by antiplatelet agents.
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Figure: Relationship between PDGF-B serum concentration and platelet
counts. (A) PDGF-B serum concentrations correlate with platelet counts,
suggesting that platelets are a source of PDGF-B in humans. (B) The ratio
of PDGF-B serum concentration divided through platelet count is higher
in patients with liver fibrosis compared to patients without liver fibrosis.
Fib., fibrosis.

Conclusion: There is a protective association between the usage of
antiplatelet agents and occurrence of liver fibrosis. A randomized
controlled trial is needed to explore the potential of antiplatelet
agents as anti-fibrotic therapy in patients at risk for liver fibrosis
progression.
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Steroidal and non-steroidal FXR agonists elicit clinically-relevant
lipoprotein profiles in mice with chimeric humanized livers

R. Papazyan', K. Rigbolt?, R. Lind?, M. Feigh?, ]. Liu?, B. Dong?,
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Background and Aims: Farnesoid X receptor (FXR) agonists are
categorized into two major classes, steroidal or non-steroidal, that
differ in their pharmacokinetic and possibly therapeutic properties.
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Clinical and preclinical data comparing non-steroidal compounds
with the first-in-class steroidal compound obeticholic acid (OCA) are
lacking. Further complicating these issues, preclinical rodent models
do not adequately reproduce the clinical response to FXR activation,
particularly in cholesterol metabolism and the elevated circulating
low-density lipoprotein cholesterol (LDL-c) associated with OCA or
chenodeoxycholic acid administration in humans. It was previously
shown that mice with chimeric humanized liver reproduce the
human effects of OCA on circulating cholesterol. To compare the
actions of steroidal and non-steroidal FXR agonists on cholesterol
metabolism, chimeric mice were treated with OCA or two non-
steroidal FXR agonists, INT-2228 and INT-2231, in this study.
Method: The effects of OCA (10 mg/kg/day) were evaluated in PXB
chimeric mice (>80% human hepatocytes; PXB mice, PhoenixBio) as
well as SCID mice (PXB background) as non-chimeric controls. In a
second cohort, chimeric mice were administered vehicle (1% CMC),
10 mg/kg/day of OCA, 0.3 mg/kg/day of INT-2228, or 30 mg/kg BID of
INT-2231 for 14 days. Genome-wide gene expression levels in the
liver were assessed by RNA-sequencing and key genes were validated
by quantitative PCR. Western blot analysis was performed for
metabolic proteins associated with hepatic cholesterol metabolism.
Serum lipoprotein fractions were analyzed by HPLC.

Results: Gene expression profiling in chimeric mice treated with
OCA, INT-2228, or INT-2231 showed similar effects on hepatic FXR
target genes, including downregulation of CYP7A1 and upregulation
of NROB2, SLC51B, and ABCB11. Furthermore, pathway analysis
revealed significant downregulation of hepatic cholesterol genes
(e.g. LDLR, HMGCR, HMGCS1, and MVK) across all agonist-treated
groups. Consistent with the transcriptional response, protein levels of
cleaved (activated) sterol regulatory element-binding protein 2 and
LDLR were reduced in chimeric mice, but not in control mice.
Importantly, both classes of compounds elicited similar increases
(66-89%) in circulating LDL-c levels (p <0.001 vs vehicle).
Conclusion: Similar to the effects of OCA, non-steroidal FXR agonists
directly activate hepatic FXR and increase circulating levels of LDL-c.
We conclude that changes in cholesterol metabolism and elevated
LDL-c are a class effect of FXR activation.
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Preclinical and first-in human development of SGM-1019, a
first-in-class novel small molecule modulator of inflammasome
activity for the treatment of nonalcoholic steatohepatitis (NASH)
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Background and Aims: Preclinical studies suggest that inflamma-
some activation in response to diverse stimuli drives liver inflam-
mation and fibrosis in models of NASH. These stimuli include cellular
damage in the liver and bacterial products that originate from the
gastro-intestinal tract that appear to be increased in the context of
western diets associated with chronic liver diseases. The study aimed
to confirm that inflammasome activity in rodent NASH models and
efficacy of inflammasome inhibition to reduce inflammation and
fibrosis in the liver. We also sought to demonstrate the safety
and pharmacological activity of SGM-1019, a novel small molecule
inhibitor of inflammasome activation, in a non-human primate (NHP)
model of liver inflammation and fibrosis, and in healthy human
volunteers enrolled in a phase I clinical study.

Methods: Inflammasome activity in animals fed a high fat diet (HFD)
was evaluated by measuring IL-1B levels from ex vivo stimulated
whole blood and in ex vivo liver culture supernatants. The effect of
inflammasome blockade on the development of liver inflammation
and fibrosis was evaluated in the streptozotocin (STZ)-HFD-induced
steatosis model of NASH following 10 weeks of treatment. The
efficacy of SGM-1019 was evaluated in a 6-week carbon tetrachloride
(CCly) exposure model of liver fibrosis in NHP. We also evaluated the
pharmacokinetics, safety and pharmacodynamic effects of SGM-1019

on inflammasome activation in a phase I single and multiple
ascending dose trial in healthy human volunteers.

Results: HFD fed rodents displayed enhanced whole blood IL-18
responses to LPS/ATP stimulation in vitro (581 pg/ml chow, 2685 pg/
ml HFD, p <0.0001). Cultured liver slices from these animals also
displayed increased IL-1B secretion (6.58 pg/ml chow, 73.6 pg/ml
HFD, p<0.001) that was inhibited by inflammasome blockers
(34.6 pg/mg IB-1 p<0.01; 33.1 pg/ml IB-2 p <0.05). 10-week treat-
ment of diabetic mice on a HFD (STZ-HFD) treated with an inhibitor of
inflammasome activation reduced liver histological fibrosis scores by
44% (2 vs 1125, p=0.01). Furthermore, in a 6-week NHP CCl, model,
bi-daily SGM-1019 treatment for 4 weeks improved total histology
scores (p<0.01) driven primarily by improvements in fibrosis,
hepatocyte degeneration and inflammation. Finally, SGM-1019 was
safe and well tolerated in healthy human volunteers dosed for 2
weeks at all doses evaluated. Pharmacodynamic evaluation demon-
strated that at the doses tested, SGM-1019 significantly inhibited
inflammasome activation over the dosing period as measured by IL-
1B release from ex vivo stimulated whole blood.

Conclusion: These studies demonstrate that the inflammasome plays
a critical role in the pathogenesis of liver fibrosis and NASH, and that
inhibition of inflammasome activation with SGM-1019 is a novel and
potentially safe and effective way of treating patients with chronic
liver diseases.
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Web-based counseling for NAFLD. Final results
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Background and Aims: Lifestyle changes are mandatory in NAFLD,
but difficult to implement in busy Liver Units. We tested the
feasibility and effectiveness of a web-based educational intervention
aimed at lifestyle changes in NAFLD.

Method: According to our protocol, following diagnosis and
motivational interviewing, NAFLD cases are invited to enter a
multidisciplinary, 5-wk group-based lifestyle modification program,
aimed at healthy diet and habitual physical activity, carried out by
physicians, dieticians, psychologists. From 2010 to 2015, 716 subjects
were observed (age 52 +SD13) and 438 completed the program in 3
months (group cohort-GC). We developed a web-based intervention,
accessed via userid and password, for individuals who could not
enter GC because of logistics, job- or time-constraints (web cohort-
WC, n=278). Also the web intervention includes 5 modules, with
interactive games, off-line contact with the Center, and question-
naires to investigate motivation, competence and learning. During
follow-up, all subjects were only treated for comorbidities, with no
specific therapy for liver disease. Surrogate markers of NAFLD
severity were tested at 6-12-24-mo follow-up. Primary outcome
was 10% weight loss; secondary outcomes were changes in BMI, ALT,
surrogate markers (Fatty liver index-FLI, Fib-4, NAFLD Fibrosis score-
NFS). WC results were tested for non-inferiority; comparison vs. GC
was made by repeated-measures ANOVA.

Results: WC and GC had similar BMI (33 kg/m?), with a higher
prevalence of males (67% vs. 45%), younger age and higher education
in WC. Attrition was higher in WC (OR, 2.46, 95%CI 1.68-3.61),
associated with female gender, normal ALT at entry and no-diabetes.
BMI decreased in both groups by nearly 2 points; the 10% weight loss
target was attained in 14% (WC: 12% vs. 15% in GC, p =NS); another
20-28% attained a 5% loss. All liver enzymes decreased significantly,
irrespective of treatment, but ALT normalized more frequently in WC
(27% at 12-and 24-mo vs. 13% and 17% in GC). The web treatment
increased the rate of ALT normalization at 6 months (OR. 2.34; 95%ClI,
1.27-4.30), and 12 months (OR, 2.22; 1.33-3.73), not at 24 months
(OR, 1.62; 0.94-2.78; p=0.080), after adjustment for gender,
education level, employment status, age, BMI at baseline and
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presence of T2DM. FLI decreased significantly in both groups, more
markedly in WC (p =0.034); Fib-4 and NFS decreased, but only Fib-4
changes were significant in both groups.

Conclusion: The study demonstrates the feasibility, long-term
effectiveness and non-inferiority of a web-program, similar to an
intense group-based lifestyle counselling, in achieving 10% weight
loss in subjects on active follow-up. This threshold was previously
associated with improvement in fibrosis in studies where the effects
of lifestyle changes were measured at NAFLD histology.

*Funded by contract n.241762 FP7-HEALTH 2009-13

Viral hepatitis: Basic science
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Characterization of host and viral proteins involved in the
chromatinization of the hepatitis B virus minichromosome
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Background and Aims: The key obstacle to cure chronic HBV
infection is the persistence of the covalently closed circular DNA
(cccDNA) in the liver. Upon entry into hepatocytes, the partially
double stranded viral DNA (relaxed circular (rc)DNA) is released into
the nucleus, where it is repaired and wrapped by histones to form an
episomal chromatinized structure. To elucidate the still poorly
understood mechanisms leading to cccDNA formation and chroma-
tinization, we investigated the involvement of host factors belonging
to nucleosome assembly pathways in the early establishment of
cccDNA pool in infected cells.

Method: cccDNA appearance was studied by qPCR and Southern
Blotting (SB) at early time points (i.e. between 30 minutes and 72
hours) post-infection in HepG2-NTCP cells and primary human
hepatocytes (PHH) infected with wild type or HBx-deficient viruses.
qPCR quantification of viral RNAs and DNA after siRNA was used to
evaluate the impact of the knock-down of specific cellular proteins
involved in chromatin remodeling on HBV replication.

Results: Knock-down of ATRX, ASF, BLM and CAF-1p60 before
virus inoculation did not show any effect on viral replication or
cccDNA appearance. In contrast, silencing of DAXX, CAF-1 p150 and
HIRA decreased viral replication and, in the case of HIRA, led to a
significant impairment of cccDNA accumulation, both in qPCR and SB.
rcDNA levels remained unaffected, indicating either a possible
incomplete or delayed rcDNA to cccDNA transition. Chromatin
Immunoprecipitation analysis showed that HIRA was bound to
cccDNA already at 2 h post-infection and that its recruitment was
concomitant with the deposition of histone H3.3 and the binding of
HBV capsid protein (HBc), independently from HBx protein expres-
sion (using an HBx-defective virus). By co-immunoprecipitation and
Proximity Ligation assay experiments, we showed that HIRA was able
to interact with HBc in infected hepatocytes and in an HepaRG cell
line expressing HBc in an inducible manner.

Conclusion: Our results suggest that chromatinization of incoming
viral DNA is a very early event, requiring the nucleosome assembly
pathways and, particularly, the histone chaperone HIRA, representing
a first step toward the identification of new therapeutic targets to
impair cccDNA establishment.
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Background and Aims: Despite the importance of HBV serology in
disease classification, B cell biology has been poorly characterized in
chronic hepatitis B (CHB) patients. Vast quantities (50-300 pg/ml) of
subviral particles containing envelope component (HBsAg) are
secreted during HBV infection, yet the host immune system does
not mount an effective humoral response. Here we determined the
impact of CHB on global and HBV-specific B cells.

Method: Total and HBsAg-specific B cells (identified by double
staining with recombinant HBsAg labelled with DyLight-550 or
-650) were analyzed by flow cytometry. Peripheral blood samples
were obtained from HBV vaccinated subjects (n = 17), patients with
resolved (anti-HBs+; n=17), acute (longitudinal, n=7) and
chronic (different categories, n=95) HBV infection. HBsAg, HBV-
DNA and transaminase levels were quantified in all patients.
Immune gene expression and capacity of antibody production of
sorted memory B cell subtypes from healthy and CHB patients
were analyzed by NanoString, ELISA and ELISPOT. Sorted HBsAg-
specific B cells from healthy vaccinated subjects and CHB patients
were studied for their ability to differentiate into antibody
producing B cells.

Results: Only HBsAg-binding but not double-negative B cells from
vaccinated subjects were able to produce anti-HBs after differenti-
ation into plasma cells. In addition, HBsAg-specific plasmablasts were
transiently detected following HBV booster vaccination, both
demonstrating that the staining protocol identifies bona-fide anti-
HBs specific B cells. Surprisingly, their frequency was comparable in
CHB patients and vaccinated individuals. Global B cell analysis
revealed an enrichment of atypical memory B cells (exhaustion
properties, inability to produce IgG) in CHB patients, which was
further augmented among HBsAg-binding cells. Transcriptional
profiling found suppression of signalling pathways e.g. NF-xB and
overall increased expression of genes associated with reduced
functionality in CHB patients. Importantly, sorted HBsAg-binding B
cells from CHB patients were unable to produce anti-HBs, despite
>80% displaying a classical memory phenotype. Addition of recom-
binant HBsAg or serum of CHB patients to B cells from vaccinated
healthy donors inhibited their ability to produce anti-HBs or limited
its detection.

Conclusion: General and HBsAg-specific B cell analysis demonstrated
their exhausted phenotype and reduced functionality in CHB
patients. These features might contribute to anti-HBs seronegativity
and persistence of HBV infection.
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Background and Aims: Immunotherapeutic approaches to boost
HBV-specific T cells with antiviral potential require a multipronged
approach to optimise these highly defective responses. A recent study
demonstrated in vitro and in vivo enhancement of anti-tumour CD8 T
cell efficacy by inhibition of acyl-coenzyme A:cholesterol acyltrans-
ferases (ACAT) to promote plasma membrane/lipid raft cholesterol
accumulation, resulting in improved T cell receptor (TCR) clustering/
signalling (Yang et al, Nature 2016). Since HBV-specific CD8 T cells
have also been proposed to have changes in their lipid raft
composition impairing MHC/peptide binding (Reignat et al, JEM
2002), our study aim was to investigate their potential for rescue by
modulation of cholesterol metabolism.

Methods: HBV-specific T cells in PBMC were expanded from patients
with chronic HBV (CHB) +/— ACAT inhibitor Avasimibe +/— PD-1
blockade. Intrahepatic lymphocytes (IHL) and tumour infiltrating
lymphocytes (TIL) were stimulated with HBV peptides or anti-CD3/
CD28 +/— Avasimibe.

Results Avasimibe improved effector function of HBV-specific CD8 T
cells in more than 50% of patient PBMC (n=21), with striking
enhancements in some cases (maximum increase from 0.29% to
9.09% IFNy*CD8, 0.33% to 4.39% TNF'CDS8 T cells). Similar effects were
seen for HBV-specific CD4 T cells, with increased activation markers
on responding CD4/CD8 T cells. Importantly, Avasimibe addition just
24 hours before restimulation increased binding of HLA-A2/HBV
dextramers, and effector function, without changes in T cell
proliferation (Ki-67, cell trace dye dilution). CD36, a high affinity
transporter for long chain fatty acids, and Carnitine palmitoyltrans-
ferase 1 alpha (CPT1a), the rate limiting enzyme for mitochondrial
beta-oxidation of long chain fatty acids, were both significantly
increased after ACAT inhibition. Combining Avasimibe with PD-1
blockade showed a non-redundant and/or synergistic effect in PBMC
from selected patients. Preliminary data indicate that the effector
function of IHL and PBMC and TIL from some patients with
hepatocellular carcinoma (HCC) can also be rescued.

Conclusion: We show that ACAT inhibitors, capable of re-program-
ming cholesterol metabolism to enhance immune synapse forma-
tion, can rescue immediate effector function in HBV-specific T cells
from patients with CHB or HCC. Synergism with PD-1 blockade
suggests this may be a promising adjunctive approach for functional
cure.
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Background and Aims: Although hepatitis E virus (HEV) infection is
generally self-limiting, severe complications and chronic hepatitis
have been reported in special populations. Mitochondrial dysfunc-
tions in hepatitis patients have been reported in many clinical studies.

Liver cells contain abundant copies of mitochondria, and mitochon-
drial morphological dynamics, including the processes of fusion and
fission, play important roles in physiology and pathogenesis. This
study aims to understand mitochondrial morphological alteration in
response to HEV infection and its implication in HEV replication.
Method: Liver biopsies of 17 patients with positive anti-HEV
immunoglobulin (Ig) M and 5 control patients with hepatic
hemangioma were reviewed for mitochondrial morphology by
confocal immunofluorescent imaging. Human liver Huh-7 cells
were used to model HEV infection in vitro and mitochondrial
dynamics were observed by electron microscope and confocal
immunofluorescent imaging. Lentiviral mediated RNAi was applied
to silence genes that regulate mitochondrial dynamics. Viral
replication was analyzed by quantitative real-time polymerase
chain in reaction (qPCR).

Results: Immunofluorescent staining of liver biopsies showed that 11
out of 17 (65%) HEV infected patients presented aggregated and fused
mitochondria; whereas mitochondria in all 5 uninfected control
patients displayed uniform and spotty distribution. Ultrastructural
analysis of HEV-infected Huh7 cells by transmission electron
microscopy displayed elongated mitochondria (mitochondrial
fusion) with obscure cristae. In contrast, mitochondria in uninfected
cells displayed short and rod-like mitochondria with clear cristae.
Consistently, confocal observation of HEV-infected cells by immuno-
fluorescence substantiated tubular mitochondria, in contrast to
dispersive and fragmented mitochondria in uninfected cells. Optic
Atrophy 1 (OPA1) and mitofusion 1 (Mfn1) are the well-known
positive regulators of mitochondrial fusion. In OPA1 and Mfn1
silencing cells, both the uninfected and HEV-infected cells presented
fragmented mitochondria because of the impairment of the fusion
machinery. Importantly, silencing of OPA1 or Mfn1 resulted in
significant decrease of HEV RNA, suggesting that HEV-induced
mitochondrial fusion facilitates viral infection. Further, exogenous
mitochondrial dynamic regulator, ginsenoside Rg3 (G-Rg3), which
had been reported to abrogate hepatitis C induced mitochondrial
fission, was used to treat stable HEV infected cells. Importantly, G-Rg3
was able to promote HEV replication significantly.

Conclusion: HEV infection results in mitochondrial fusion
which facilitates viral replication. Targeting mitochondrial dynamics
represents a viable option for antiviral drug development against
HEV.

PS-117

A microRNA screen uncovers O-Linked N-Acetylglucosamine
transferase as a host factor involved in hepatitis C virus
morphogenesis

S.Bandiera', S. Pernot?, K. Herzog?, C. Fauvelle?, A. Weiss>, S. Durand?,
W, Raffelsberger?, L. Brino®, T. Baumert?, M. Zeisel?. 'Inserm U1110,
Strasbourg; 2Inserm U1110, Strasbourg, France; IGBMC, Illkirch CEDEX,
France

Email: katharina.herzog@etu.unistra.fr

Background and Aims: Infection of human hepatocytes by the
hepatitis C virus (HCV) is a multistep process involving both viral and
host factors. Among the host factors involved in the HCV replication
cycle there are microRNAs (miRNAs), a class of small non-coding
RNAs that post-transcriptionally regulate gene expression in
virtually every biological process. Given that miRNAs were
indicated to regulate between 30% and 75% of all human genes but
their role in HCV infection has never been systematically explored, we
sought to exploit miRNAs as a tool for loss-of-function studies of
HCV-host interactions and investigate novel factors modulating HCV
infection.

Method: To systematically uncover human miRNAs affecting the
HCV replication cycle, we performed a two-step functional high-
throughput miRNA mimic screen in Huh7.5.1 cells infected with
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recombinant cell culture-derived HCV (genotype 2a). miRNA target-
ing was studied using a combination of computational and functional
approaches.

Results: We identified 186 miRNAs that affect HCV entry/replication,
and 309 miRNAs that affect viral assembly/release. Since HCV
assembly and release are currently the least well-characterized
steps of the viral replication cycle, we focused on miRNA hits that
modulated late steps of the HCV replication cycle. We uncovered miR-
501-3p and miR-619-3p as novel modulators of HCV assembly/
infectivity. Furthermore, we discovered that these miRNAs control O-
linked N-acetylglucosamine transferase (OGT) protein expression in
Huh7.5.1 cells. Finally, by performing functional investigation using
RNA interference, we showed that OGT contributes to regulate HCV
morphogenesis in liver cells.

Conclusion: In conclusion, by identifying OGT as a novel host factor
regulating HCV morphogenesis, our study advanced our current
understanding of the HCV-host interactions. Given that OGT was
previously shown to contribute to altered metabolism in liver cancer,
our results may also unravel a role of OGT as a driver for HCV-induced
liver disease and hepatocarcinogenesis.

PS-118

The capacity of persistent HCV infection to regulate alloreactive
T cells responses is reversed following viral eradication

E. Merritt!, K. Childs', I. Carey?, K. Agarwal?, A. Sanchez-Fueyo',

M. Martinez-Llordella®. 'King’s College London, Liver Science
Department, MRC Transplant Centre, London, United Kingdom; 2King’s
College Hospital, Liver Science Department, London, United Kingdom
Email: marc.martinez-llordella@kcl.ac.uk

Background and Aims: Selected liver transplant recipients can
discontinue immunosuppression and maintain allograft tolerance
despite persistent hepatitis C virus (HCV) infection. This phenom-
enon is associated with increased HCV-induced CD8+ T cell
exhaustion, suggesting that HCV infection might exert beneficial
effects by restraining anti-donor responses instead of increasing
alloreactivity by heterologous immunity. The current availability of
directly-acting anti-viral (DAA) agents offers a unique setting to study
the effect of viral heterologous immunity on alloreactive T cell
responses. Here we aim to investigate whether HCV-specific
immunity influences anti-donor reactivity and contributes to the
formation of a pro-tolerogenic microenvironment in liver allograft
recipients.

Method: We have developed an in vitro assay to investigate to what
extent HCV-specific T-cells cross-react with HLA antigens. T cell lines
from HCV-infected non-transplanted (n=12) and liver transplant
recipients (n=16) were derived from FACS sorted HCV-dextramer
positive (HCV+) and negative (HCV-) CD8 T cells. HCV- and HCV+ T
cell lines were stimulated with K562 cell lines expressing either
syngeneic, 3rd party or donor HLA molecules. Alloreactivity was
further investigated in HCV-infected liver transplant recipients (n=
10) before and 6 months after DAA treatment employing T cell lines
and PBMCs. In addition, we assessed the relationships between the
immunophenotype of circulating T cells (activation, exhaustion and
regulation markers), the magnitude of endogenous type I interferon
responses (serum CXCL10), and the breadth of donor-specific
immune responses.

Results: We have revealed the cross-reactivity of HCV-specific CD8 T
cells with allogeneic HLA molecules. In liver transplanted recipients,
we detected an enrichment of donor HLA-reactive cells among the
HCV+ clones compared to 3rd party HLAs (21% and 13% respectively).
The increased expression of the exhaustion markers CTLA4 and PD1
in CD8 Tcells and serum levels of CXCL10 significantly correlated with
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a reduction in donor-specific alloreactivity (p=0.024 and p =0.035,
respectively). HCV clearance resulted in a reduction in the CD8 T cell
exhaustion phenotype (p = 0.037). Moreover, the extent of anti-donor
HLA alloreactivity increased 6 months after successful DAA treatment
(p=0.024). The use of PD1/CTLA4 co-blockade augmented donor-
specific responses, but exclusively before viral clearance, indicating
that T cell exhaustion induced by HCV infection regulates T cell
alloreactivity.

Conclusion: We have documented for the first time the effects of
HCV-induced heterologous immunity on allogeneic T cell responses.
These findings have practical implications for the management of
HCV infection following liver transplantation, and contribute to our
understanding on the immunological effects of HCV eradication
employing DAA.

PS-119

DNA methylation and immune cell markers demonstrate
evidence of accelerated aging in patients with chronic HBV
infection, with improvement during treatment

Y. Gindin', A. Gaggar’, S. Kottilil?, Z. Jiang', ].G. Mchutchison',

M. Subramanian’, H. Janssen?, A. Lok*, C. Ferrari®. 'Gilead Sciences Inc.;
2University of Maryland School of Medicine, Institute of Human Virology;
3University Health Network, Toronto, Canada; “University of Michigan
Health System, Division of Gastroenterology and Hepatology, United
States; °University of Parma, Unit of Infectious Diseases and Hepatology,
Laboratory of Viral Inmunopathology, Azienda Ospedaliero-
Universitaria di Parma, and Department of Medicine and Surgery, Italy
Email: yevgeniy.gindin@gilead.com

Background and Aims: DNA methylation (DNAm) levels are a
measure of human biologic age and a set of 353 genomic markers in
whole blood has been shown to be associated with accelerated aging
and overall mortality in several disease states. Here, we evaluated
blood DNAm and a novel immune marker model to assess biological
age acceleration in patients with chronic HBV infection (CHB) and
explored the effects of viral suppression on immune-imputed model
of age acceleration.

Method: DNA methylation was assessed using the Infinium
HumanMethylation450K BeadChip from patients with CHB virally
suppressed on an oral antiviral (n=54) and publicly available age-
matched healthy control samples (n=288). Age acceleration was
calculated in CHB patients as the difference between an individual’s
DNAm age and one calculated from a linear model derived using the
healthy control samples. Separately, peripheral blood immunophe-
notyping data were collected serially over 48 weeks for HBV patients
who were initiated on TDF therapy (n=195). A novel model to infer
age acceleration from blood marker data was built using a regularized
regression method (elastic net) from an independent dataset and
validated in this study. The elastic net model identified a set of 16
immune markers, along with their coefficients, as optimal predictors
of age acceleration.

Results: Age acceleration is significantly higher (median = 3.5 years;
p=6.8x1077) in virally-suppressed patients with CHB compared to
that of an independent set of normal controls (Figure 1A). For these
54 CHB subjects, age acceleration inferred from peripheral blood
immunophenotyping is concordant with DNAm-based measure (r =
0.66, p=4.2 x 10~%) (Figure 1B). Using immunophenotyping-inferred
age acceleration from CHB subjects not on treatment (n=195), age
acceleration showed a significant decrease (p =0.0062) after initiat-
ing antiviral therapy, with a 0.5 year median reduction in age <
acceleration by Week 48 (Figure 1C). The decrease in age acceleration
with antiviral therapy is associated with the decrease in relative
abundance of activated T-cell subsets (p <0.001).
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Conclusion: Patients with CHB exhibit age acceleration, even after
viral suppression. Cellular activation markers accurately predict age
acceleration and could be causally related to the age acceleration
process. A reduction in age acceleration as derived from immuno-
phenotyping suggests potential benefit of antiviral therapy and
warrants further investigation.
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PS-120

Hepatitis C virus leaves epigenetic signature post cure by direct-
acting antivirals that is linked to distinct mutation signature

M. Gal-Tanamy', S. Perez?, A. Lavi-Itzkovitz?, A. Kaspi®, A. Davidovich?,
A. Tobar?, A. Livoff®, A. Nimer®, E. Solomonov’, A. El-Osta®, G. Yaari®,
S.M. Stemmer®, I. Haviv', M. Gal-Tanamy. 'Bar-Ilan University, Faculty
of Medicine, Israel; ?Bar-Ilan University, Faculty of Medicine, Safet;
3Monash University, Department of Diabetes, Australia; “Rabin Medical
Center, Institute of Pathology, Israel; *Barzilay Medical Center,
Department of Pathology, Israel; SWestern Galilee Medical Center,
Faculty of Medicine, Israel; “Ziv Medical Center, Department of Surgery,
Israel; 8Bar-Ilan University, Faculty of Engineering, Israel; °Rabin
Medical Center, Davidoff Center, Israel

Email: mgtanamy@gmail.com

Background and Aims: Hepatitis C virus (HCV) is a leading cause of
hepatocellular carcinoma (HCC). While direct acting antivirals (DAAs)
therapy for HCV efficiently eradicate the infection, epidemiological
studies show that sustained virological response (SVR) following
anti-HCV treatment does not eliminate the risk for HCC.

We hypothesize that HCV infection promotes epigenetic alternations
that induce host gene expression program that is involved in cellular
networks that are essential to HCV life cycle and are implicated in
oncogenesis. Moreover, HCV leaves an “epigenetic signature” on the
host chromatin that is not fully recovered following virus eradication
after treatment with DAAs and can be reverted by epigenetic modifier
drugs.

Method: The patterns of gene expression and genome-wide histone
modifications for active and repressed chromatin were evaluated in
HCV-infected hepatocytes before treatment and following one month
of viral eradication by treatment with DAAs. To explore the link
between genome wide chromatin organization and genomic signa-
ture we studied mutational signature by detecting low-frequency
passenger mutations in 64 HCC samples from three etiology groups -
HBV, HCV, or other.

Results: We demonstrated that HCV infection induces epigenetic
changes that reprogram host gene expression and persist as
“epigenetic signature” following virus eradication. Treatment of
HCV-cured cells with inhibitors for different epigenetic modifiers
reverted the epigenetic signature and the HCV-induced oncogenic
phenotypes of cell invasion that remain persistent following DAAs
treatment. Moreover, we found enrichment of C to T mutations in HCC
liver biopsies on HCV etiology, compared to other HCC etiologies that
may reflect the known signature of APOBEC that we observed to be
upregulated in HCV infected and cured cells, and the down regulation
of the base excision repair pathway that is responsible for its repair.
Conclusion: These results demonstrate that HCV-induced epigenetic
missregulation that is essential for the HCV life cycle that persists
following its eradication. This HCV “hit and run” scenario may explain
why some chronic HCV infected patients do proceed to develop HCC
after HCV eradication. Our discoveries provide a new insight into the
outcomes of HCV infection and HCC development, also following SVR,
and establish a novel mechanistic link between virus etiology and
cancer genome.
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Real-life effectiveness and safety of Glecaprevir/Pibrentasvir
among 723 Italian patients with chronic hepatitis C: The
Navigator-II study

R. D'Ambrosio’, L. Pasulo?, M. Puoti, M. Schiavini?, P. Vigano®,

M. Vinci®, B. Menzaghi’, M.G. Zuin®, A. Soria®, A. Spinetti'®,
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Background and Aims: The efficacy and safety of Glecaprevir/
Pibrentasvir (G/P) among Hepatitis C Virus (HCV) infected patients
have been only investigated in clinical trials, no real-life data are
available yet. The aim of the study was to investigate the effectiveness
and safety of G/P in an Italian real-life setting.

Method: All HCV Italians consecutively treated with G/P within the
Lombardy web-based Navigator-II Network were analysed. G/P was
administered according to drug label (12 or 16 weeks). Fibrosis was
determined histologically or non-invasively, through liver stiffness
measurement (LSM). Sustained Virological Response 4 (SVR4) was
defined as undetectable HCV-RNA 4 weeks after the end of treatment
(EOT).

Results: Between October 2017 and January 2018, 723 patients (49%
males) were treated with G/P. Their age was 58 (21-89) years, BMI
23.9(15.8-39.7) Kg/m? and LSM 6.1 (2.5-43.0) kPa. Fibrosis was FO in
17%, F1 in 45%, F2 in 22%, F3 in 9% and F4 in 7%. 16% of them were IFN-
experienced. HCV-RNA was 1,102,600 (21-38,300,000) IU/ml, and

ELSEVIER

HCV genotype 1 in 50% (35% HCV - 1b), 2 in 28%, 3 in 9% and 4 in 12%.
HBV or HIV coinfection were reported in 0.3% and 6%, respectively.
eGFR was 90.2 (47.0-272.5) ml/min (30% CKD1, 42% CKD2, 8% CKD3,
1% CKD4, 1% CKD5), PLT 209 (46-812) x 10°/mm?, ALT 50 (8-568) U/l
albumin 4.3 (2.7-5.9) g/dI, bilirubin 0.66 (0.14-4.50) mg/dl. Planned
treatment duration was 8 weeks in 89%. HCV-RNA was undetected in
71% and 98% of the patients at week 4 and EOT, respectively. EOT
responses were independent on fibrosis (F4 vs. non-F4: 100% vs. 97%,
p=1.0), PLT (< 150 vs. >150 x 10*/mm?: 100% vs. 97%, p=0.64), HCV-
RNA (<800,000 vs. 800,000 IU/ml: 99% vs. 97%, p=0.64), CKD stage (1
vs. 2 vs. 3 vs. 4: 95% vs. 97% vs. 100% vs. 100%, p=0.98), HIV (yes vs. no:
97% vs.100%, p=1.0), age (<75 vs. >75: 97% vs. 100%, p=1.0), treatment
duration (8 vs. 12/16-weeks: 97% vs. 100%, p=1.0) or center capability
(<30 vs. >30 patients: 97% vs. 97%, p=1.0). The lowest EOT rates were
observed in HCV-1 patients (HCV-1 vs. others: 96% vs. 99%, p=0.003).
In the subset of patients with available off-treatment responses, the
SVR4 rates were 100%. No treatment-related adverse events were
reported, only one patient had to prematurely discontinue G/P.
Conclusion: In a large real-life Italian cohort of HCV patients, the
virological responses and the safety profile to G/P were excellent. Full
SVR results will be reported at ILC 2018.

GS-014

NGM282 improves fibrosis and NASH-related histology in 12
weeks in patients with biopsy-confirmed NASH, which is
preceded by significant decreases in hepatic steatosis, liver
transaminases and fibrosis markers at 6 weeks

S. Harrison', S. Rossi2, M. Bashir>, C. Guy*, R. Banerjee®, M. Jaros®,

S. Owers', B. Baxter?, L. Ling?, A. Depaoli2. 'Pinnacle Clinical Research,
Research Department, San Antonio, United States; 2NGM Bio, Clinical
Research, San Francisco, United States; >Duke University, Department of
Radiology, Durham, United States; “Duke University, Department of
Pathology, Durham, United States; *Perspectum Diagnostics, Oxford,
United Kingdom; SSummit Analytical, Denver, United States

Email: srossi@ngmbio.com

Background and Aims: NGM282 is a non-tumorigenic analogue of
human FGF19 demonstrating rapid and significant reductions in
hepatic steatosis, liver transaminases and fibrosis markers after 12w
of treatment with 3 and 6mg compared to placebo. The translation of
these acute non-invasive changes to improvements in histology was
evaluated with the addition of a 12w biopsy. MRI-PDFF, liver
transaminases, Pro-C3 and multi-parametric imaging with
LiverMultiScan™ (LMS) were assessed at baseline, 6w and 12w to
assess earlier treatment responses.

Method: Twenty-two subjects were enrolled and received NGM282
3mg daily for 12w. Key inclusion criteria included biopsy-proven
NASH within 3m of screening, NAS>4 (at least 1pt in each
component), stage 1-3 fibrosis and absolute liver fat content (LFC)
by MRI-PDFF > 8%. The primary endpoint was a reduction in absolute
LFC > 5%. Interim efficacy and safety were assessed on 16 subjects
completing 12w of treatment. Liver biopsies were performed at
screening and 12w, which were then blinded and read by an
independent hepatopathologist using the NASH CRN criteria.
Results: Baseline absolute LFC (17%), ALT (84 IU) and liver
inflammation-fibrosis (LIF) score by LMS (2.76) were consistent with
NASH activity on biopsy. Absolute LFC changed by —9.5% and —10.9% at
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6w and 12w, respectively, with 100% meeting the primary endpoint.
The decrease in relative LFC was 66% at 12w, with 100% achieving a
clinically-meaningful >30% decrease. ALT significantly decreased by
38 IU at 2w and 53 IU by 12w. Importantly, fibrosis improved by >1
stage in 8 (50%) subjects, with 3 subjects improving by two stages (all
Stage 3 to 1). NAS was decreased by >2 points (including at least 1
point of inflammation or ballooning)in 10 (63%) subjects, with 8 (50%)
meeting the regulatory agency-endorsed histologic endpoints used in
current Phase 3 studies. Steatosis was completely resolved in 8 (50%)
subjects with all others decreasing to Stage 1 steatosis. Pro-C3 levels
were significantly decreased by 6w and remained suppressed through
12w, with the greatest magnitude observed in subjects with fibrosis
changes. LIF score decreased by —0.68 at 12w, consistent with the
profound changes in MRI-PDFF, biomarkers and histology. LDL
increased by a similar magnitude to previous studies but was
mitigated within 2-4w by a statin. The most common adverse
events were mild loose/frequent stools and injection site reactions.

Conclusion: Treatment of NASH with NGM282 for 12w results in
unprecedented improvements in liver histology, and is preceded by
significant improvements in liver transaminases, Pro-C3 and imaging by
6w. These data warrant further evaluation of NGM282 in late stage trials.

GS-015

Primary spontaneous bacterial peritonitis prophylaxis is
associated with greater ICU admission and 30-day mortality
compared to secondary spontaneous bacterial peritonitis
prophylaxis

].S.Bajaj', P. Tandon?, J. O’leary>, F. Wong?, S. Biggins®, G. Garcia-Tsao®,
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Background and Aims: Spontaneous bacterial peritonitis (SBP) is a
major cause of death in cirrhosis and, while secondary prophylaxis
(2°) is recommended to prevent recurrence, the value of long-term
primary prophylaxis (1°) is uncertain, particularly given the
possibility of generating antibiotic-resistant bacteria. We aimed to
compare the outcomes in patients with cirrhosis on 1° vs. those on 2°
prophylaxis for SBP in a large inpatient cohort.

Method: NACSELD (North American Consortium for Study of End-
Stage Liver Disease) consists of inpatients with cirrhosis admitted
non-electively in 14 centers. Cirrhosis details, reasons for admission
and medications along with inpatient and 30-day course are recorded
prospectively. We compared the outcomes (ICU admission, ACLF
development as per NACSELD diagnostic criteria, 30-day mortality)
between groups on 1° vs. 2° prophylaxis with propensity matching
based on MELD score and serum albumin.

Results: 2731 cirrhotic pts were included of which 2239 were not on
SBP prophylaxis, 305 were on 1° and 187 were on 2° SBP prophylaxis.
After MELD and albumin matching 154 patients remained in each SBP
prophylaxis group (Table). A significantly higher number of patients on
2° prophylaxis had previous admission, were admitted with infection,
especially SBP and had admission hepatic encephalopathy and
refractory ascites. Patients on 1° prophylaxis patients were more likely
to have SIRS on admission and their rate of ICU admission and 30-day

mortality was higher than in the 2° prophylaxis group. ACLE
nosocomial, fungal and second infections were similar between groups.
Conclusion: Despite being on primary or secondary SBP prophylaxis,
a significant number of patients developed SBP. Unexpectedly,
patients on 1° had poorer outcomes than those on 2° prophylaxis
when propensity matched for MELD score and serum albumin. The
value of SBP prophylaxis (both primary and secondary) in current
times requires re-evaluation.

Primary Secondary
Mean +SD and prophylaxis prophylaxis
numbers (%) (n=154) (n=154) p-value
Age (years) 56.71 56.17 (9.92) 0.70
(10.39)
Gender (Male) 92 (60%) 107 (69%) 0.10
Diabetes 45 (30%) 47 (31%) 0.90
Admitted with infection 37 (24%) 52 (40%) 0.005
SBP on/during admission 15 (10%) 31 (20%) 0.01
Second Infection 14 (9%) 14 (9%) 1.0
Nosocomial Infection 16 (10%) 25 (16%) 0.13
Fungal Infection 10 (7%) 7 (5%) 0.59
Hospitalized in last 6 91 (65%) 129 (90%) <0.0001
months
Admission PPI 98 (69%) 106 (74%) 0.36
Admission NSBB 60 (39%) 69 (46%) 0.18
Admission HE therapy 106 (69%) 132 (86%) 0.001
Admission Albumin 2.88 (0.71) 2.95 (0.62) 0.21
Admission Child-Pugh 10.19 (1.99) 10.33 (1.98) 0.14
score
Admission MELD score 22.69 (7.54) 22.29 (7.19) 0.48
Admission SIRS (n, %) 51 (33%) 35 (23%) 0.02
Length of hospital stay 14.39 16.82 0.20
(17.40) (19.74)
ACLF 23 (15%) 18 (12%) 0.42
ICU admission 47 (31%) 32 (21%) 0.05
30 day mortality 29 (19%) 14 (9%) 0.01
GS-016

A phase 1/2, randomized, placebo controlled and open

label extension studies of Givosiran and investigational

RNA interference therapeutic, in patients with acute
intermittent porphyria
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Background and Aims: Acute hepatic porphyrias (AHP) are a family of
rare genetic diseases due to mutations in the enzymes responsible for
heme synthesis. Central to the pathophysiology of all AHP is the
induction of aminolevulinic acid synthase 1 (ALAS1), the rate limiting
step in heme synthesis, which can lead to accumulation of the
neurotoxic heme intermediates aminolevulinic acid (ALA) and
porphobilinogen (PBG) that are causal for acute neurovisceral attacks
and chronic symptoms. Givosiran is an investigational RNA interfer-
ence (RNAi) therapeutic targeting liver ALAS1 to reduce ALA and PBG
accumulation in AHP patients and ameliorate disease manifestations.
Methods: A phase 1, multinational, randomized, placebo-controlled,
study was conducted in 3 parts; Part A single ascending dose, Part B
multiple ascending dose and Part C multiple dose study to evaluate
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the safety, tolerability, pharmacokinetics, and pharmacodynamics of
subcutaneously administered givosiran in AIP patients. Part C also
had exploratory analyses of clinical activity, including the impact of
givosiran on porphyria attacks and heme treatment (ClinicalTrials.
gov Identifier: NCT02452372). Patients completing Phase 1 were
eligible to enrol in the open label extension study (NCT0294983).
Results: As of May 2017, givosiran was generally well tolerated in
Part C (Cohorts 1-3), with no serious adverse events or clinically
significant laboratory abnormalities related to study drug. Circulating
ALAS1 mRNA levels had a mean (SEM) maximal reduction of 70% + 3%
relative to baseline, with concomitant ALA and PBG reductions of 77%
and 76% compared to baseline, respectively, at the 2.5 mg/kg monthly
dose. Patients treated with givosiran had a 73% mean decrease in the
annualized attack rate (requiring hospitalization, urgent care, or
hemin) compared to placebo, and a 73% mean decrease in the
annualized number of hemin doses in the treatment versus run-in
period. As of May 2017, the safety profile in patients in the OLE (n=8)
was consistent with that observed in Part C, as was the maintenance
of clinical activity seen in the Phase 1.

Conclusions: Givosiran was generally well-tolerated and resulted in
rapid, dose-dependent, and durable lowering of neurotoxic inter-
mediates ALA and PBG. Importantly, this ALA and PBG lowering was
associated with marked reductions in both the annualized attack rate
and annualized hemin use. Complete Phase 1 study data will be
presented along with interim study data from the Phase 1/2 OLE study.

GS-017

Reduction in the incidence of hepatitis C-related decompensated
cirrhosis associated with national scale-up of direct-acting
antiviral therapies targeting patients with advanced liver fibrosis
S. Hutchinson!, H. Valerio’, J. Dillon?, R. Fox>, H. Innes', A. Weir?,

S. Barclays, S. Mcdonald’, N. Kennedy®, A. Fraser’, A. Stanley®,

P. Bramley?®, P. Hayes®, D. Goldberg®. 'Glasgow Caledonian University,
School of Health and Life Sciences, Glasgow, United Kingdom;
2University of Dundee, Department of Molecular and Clinical Medicine,
Dundee, United Kingdom; >Brownlee Centre for Infectious Diseases,
Glasgow, United Kingdom; “Health Protection Scotland, Glasgow, United
Kingdom; >Glasgow Royal Infirmary, Glasgow, United Kingdom;
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Background and Aims: Direct-acting antivirals (DAAs) for chronic
hepatitis C virus (HCV) have been shown to be highly effective in
terminating active infection. Evidence of the impact of DAAs in
averting severe liver morbidity at the population level is however
lacking. Scotland, like most other countries, prioritized DAAs
(following first licensing in May 2014) to patients with advanced
liver fibrosis, but also set an ambitious target to reduce the incidence
of HCV-related decompensated cirrhosis (DC) by 75% by 2020. Unlike
most other countries, Scotland has national surveillance of HCV
treatment and disease; thus, we aimed to examine the early impact of
DAAs on HCV-related DC at the population level.

Method: Data on the number and characteristics of persons initiated
on HCV therapy in Scotland up to March 2017 were obtained from the
Scottish HCV Clinical database. Record-linkage of Scotland’s HCV
Diagnosis database to the national inpatient hospital database
generated data on the numbers of persons with a chronic HCV
diagnosis that had presented and been admitted to hospital for the
first time with DC (defined as ascites, hepatic encephalopathy,
hepatorenal syndrome or bleeding varices) during 2000-2016.
Results: In the three years since the introduction of DAAs (April-14 to
March-17), 4,800 people were initiated on HCV therapy in Scotland,
involving: 54% with genotype 1 and 38% genotype 3; 24% with F2/3
fibrosis stage, 27% compensated and 5% decompensated cirrhosis;
83% treated with DAAs; and 94% with a sustained viral response (SVR)
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(based on 3240 with available data to date). The number initiated on
therapy was 1.6-fold and 2.8-fold higher in this period (April-14 to
March-17), compared to the preceding three years, for all patients and
those with compensated cirrhosis, respectively. Between 2013 and
2016, we observed a 29% reduction in first-time presentations for DC
among all persons previously diagnosed with chronic HCV (Fig 1); a
larger reduction (39%) was observed among those with chronic HCV
at the time of DC admission. However, first-time admissions for DC
doubled from 10 in 2013 to 20 in 2016 among persons who had
attained SVR prior to DC presentation.

—&—All first-time DC admissions among persons ever diagnosed with chronic HCV

~f-First-time DC admissions among persons with chronic HCV at time of DC admission

First-time DC admissions among persons having attained SVR prior to DC admission

Pre-DAA era DAA era

Annual number of first-time admissions for DC

0 e T T T T T T T
P P I PP P EFIL PO O DD D> O 0
O " " K & & & O K DI NN

SO S S S S S S S S S S S S )
Figure 1: Annual number of first-time hospital admissions for decompen-
sated cirrhosis (DC) in Scotland during 2000-16, among persons previ-

ously diagnosed with chronic HCV infection.

Conclusion: These data provide the first country-level evidence of
the immediate impact that DAAs can have in averting HCV-related
DC. Greater emphasis needs to be placed however on addressing
comorbidities that pose a continued risk of liver disease progression
among those attaining SVR.
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Long-term follow-up of patients with chronic HCV infection and
compensated or decompensated cirrhosis following treatment
with sofosbuvir-based regimens

A. Mangia', E. Lawitz?, E. Gane®, B. Conway®, P. Ruane’, A. Abergel®,
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United States; °School of Medicine, University of Queensland, Brisbane,
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Foundation, London, United Kingdom; *GastroOne, Germantown,
United States; Duke University School of Medicine, Durham,

United States

Email: brian.mcnabb@gilead.com

Background and Aims: Based on early registry and cohort study results,
patients with cirrhosis who achieve SVR with DAA therapy experience
improvements in hepatocellular carcinoma risk, liver-related morbidity,
and mortality. However, follow-up time for these studies is generally
short. This analysis from the Gilead Cirrhosis Registry evaluates long-
term outcomes in patients with cirrhosis who achieved SVR following
treatment with a sofosbuvir-(SOF) based regimen.

Methods: Patients with cirrhosis who achieved SVR after receiving a
SOF-based regimen were eligible to be enrolled within 60 weeks of
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completing a treatment study or transfer from another SVR registry
study, or within 2 years of achieving SVR following treatment in
clinical practice. Enrolled patients return for visits every 24 weeks for
up to 5 years for laboratory, clinical, and radiographic assessments of
durability of SVR and clinical aspects of liver disease (HCC, CTP score,
MELD score, signs of liver decompensation, liver fibrosis, transplant-
ation, and death). Here we report select parameters. All parameters
will be presented at conference proceedings.

Results: As of 5 OCT 2017, 1564 patients have been enrolled in the
cirrhosis registry. Mean age (range) is 59 (26-86) years, 68% are male,
and 84% and 15% of patients had pretreatment CTP scores A and B+ C,
respectively. Median (range) of registry follow-up time was 53 (<1-
144) weeks. Overall, there were 55 observed events of HCC, in 3,922
person-years (PYs) of follow-up since the start of DAA treatment (34
cases in 3,292 PYs of follow-up for CTP A patients and 21 in 601 PYs of
follow-up for CTP B+ C patients). Overall, there have been 20 liver
transplantations and 5 liver-related deaths. CTP class changes from
pretreatment throughout the registry study are presented in the Table.
Overall, patients with pretreatment CTP A cirrhosis maintained CTP A
status (99% at registry week 96) while patients with pretreatment CTP
B or C cirrhosis showed improvement (67% of CTP B and 86% of CTP C
patients had CTP A cirrhosis at registry week 96). There were 3
virologic failures (1 reinfection and 2 without baseline samples to
distinguish reinfection from relapse by sequencing).

Pretreatment Registry Baseline Registry Week 48 Registry Week 96

CTP Class,

n (%) CTPA CIPB CIPC CTPA CIPB CIPC CIPA CIPB CIPC

CTPA, 1211/ 37/1250 2/1250 768/  24/793 1/793 256/260 4/260 0/260
n=1318 1250 (3) (<1) 793 (3) (<1)  (99) 2)

97) (97)

CTP B, 127/187 60/187 0/187 95/151 55/151 1/151 32/48 16/48 0/48
n=201 (68) (32) (63) (36) (<1) (67) (33)

CTPC, 1021 1121 021 13/19 6/19 0/19 6/7(86) 0/7  1/7
n=26 (48) (52) (68) (32) (14)

Conclusion: In this ongoing registry of patients with cirrhosis who
achieved SVR after treatment with a SOF-based regimen, HCC was
uncommon and occurred more often in patients with decompen-
sated cirrhosis. The majority of patients maintained or improved
their CTP category relative to pretreatment through up to week 96.

Acute liver failure and liver transplantation

PS-121

Prognosis of ALF of unknown cause: results of the French
multicentre prospective HASIPRO study
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Background and aims: Acute liver failure (ALF) of unknown cause
represents between 10% to 50% of ALF, worldwide. Their prognosis is
poorer compared to those when a cause is identified. To date, no study
has specifically focused on the prognosis of these patients. The main
objective was to determine the factors associated with liver
transplantation (LT)-free survival at 3 months.

Method: This prospective multicentre HASIPRO study included
patients from 26 French centres between Jun 13 and Dec 16. The
inclusion criteria were (1) severe ALF defined by an INR>1.5, (2) no
obvious cause at admission, especially viral hepatitis A and B and
drug exposure that could be involved. The quantitative variables are
presented in median + IQR.

Results: This study included 70 patients (median age: 44 y.o, 66% of
female gender). At baseline, 26% of patients had grade >1 hepatic
encephalopathy. The main biological characteristics were: ALT 1324
[426-3105] IU/L, total bilirubin 203 [74-336] umol/L, INR 2.7 [1.9-
4.2] and MELD score 27 [21-35]. Fifty-six (80%) patients were
hospitalized in ICU, requiring in 40%, 28% and 13% mechanical
ventilation, vasopressor agents and extra-renal dialysis, respectively.
Overall and IT-free survivals were 86% and 45%, respectively
(Figure 1). Of the 30 transplant patients, 46% fulfilled the KCH and/
or Clichy-Villejuif criteria for LT. The sensibility, specificity, positive,
negative predictive values were 43, 96, 93, 56% and 4, 93, 50, 32% for
KCH and Clichy-Villejuif criteria, respectively.

One cause could be determined in 55 (76%) patients after 3 months of
follow-up, mainly 16 (23%) autoimmune hepatitis, 7 (10%) DILI, 5 (7%)
viral hepatitis (including 3 HEV).

In multivariate analysis, baseline criteria significantly associated with
LT-free survival at 3 months were:
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Figure 1: Three-months survival among 70 patients with ALF of unknown
cause.

Conclusion: Severe ALF of unknown cause represents a proper
nosological entity grouping miscellaneous causes. The prognosis is
poor and LT-free survival rate is of 45% at 3 months. The usual
transplantation criteria for fulminant hepatitis are not fulfilled in
more than half of the patients. Therefore, it is mandatory to establish
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new and dynamic criteria for this population that will be presented at
the meeting.
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Platelet aggregation contributing to reperfusion injury can be
prevented by normothermic ex vivo liver perfusion prior to liver
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Background and Aims: Normothermic ex vivo liver perfusion
(NEVLP) is a rapidly evolving method of graft preservation used as
an alternative to static cold storage (SCS). The role of platelets in
hepatic sinusoidal endothelial cell (SEC) injury after ischemia and
reperfusion has been reported mainly in SCS settings. In this study,
the impact of NEVLP vs SCS on platelet aggregation and platelet-
mediated SEC injury has been investigated.

Method: Pig liver transplantation (PLT) was performed with donor
livers either subjected to 8hrs of SCS (SCS-group) or to NEVLP
(NEVLP-group) prior to transplantation (n=5/group). Liver biopsies
were obtained 3hrs post-PLT and stained for H&E, CD31 and CD61.
Platelet aggregation was scored as clumps per 5 20x HPF units
(Figure 1). CD31 was scored on a scale of 1-4 (none to minimal loss of
staining=1 - diffuse loss of staining=4). Liver enzymes, platelet
counts, Platelet-factor-4 (PF-4), TGF-p and Hyaluronic Acid (HA)
levels as well as other parameters (Prothrombin Time, INR,
Hemoglobin) were measured during a 3-day survival period.
Results: All pigs survived for 3 days. The NEVLP-group showed
significantly less ischemic injury with lower AST on postoperative
day (POD)1 (581 vs.1675 U/l, p=0.003) & POD2 (190 vs. 1198 U/l, p =
0.005). Platelet count recovery was faster in the NEVLP- vs. SCS-group
(% of baseline) at 12hrs after PLT (67% vs. 31%; p=0.019) & at 24hrs
(72% vs. 21%; p=0.007). Intrahepatic sequestration of platelets
was higher in the SCS group, with significantly more aggregation in
liver sinusoids: SCS mean # clumps/5 HPF=70+46 vs. NEVLP=4+
1.6, p=0.039. Platelet aggregation correlated with SEC injury: mean
SCS CD31 score=3.6 +1 vs. NEVLP=1.9 +0.2; p=0.018. Consistently,
HA levels were significantly higher in the SCS- vs. NEVLP-group (HA
levels POD1: 1196 £438 vs. 193 £65 pug/ml, p=0.005). Also, PF-4
levels increased in SCS, but not in NEVLP at 24hrs (SCS vs. NEVLP:
204 ng/ml vs. 104 ng/ml, p = 0.006). Both groups expressed increased
TGF-B8 but the increase was higher in the SCS-group and remained
significantly higher at POD3 (7.4 vs. 5.3 ng/ul, p =0.026).
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Conclusion: This study demonstrates intrahepatic platelet aggrega-
tion as a contributor to and a measure of SEC injury. Platelet
aggregation after reperfusion was prevented by normothermic
perfusion of the grafts prior to transplantation. Therefore, NEVLP
prior to transplantation allows a faster recovery of the platelet count
after transplantation and might protect the liver from platelet
induced SEC injury.
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The main determinant of circulating exosomal miRNA profile
across a spectrum of patients with liver injury is the degree
of liver failure

S. Mastoridis, V. Patel, C. Woodhouse, M. Martinez-Llordella,

A. Sanchez-Fueyo. King's College London, Institute of Liver

Studies, London

Email: sotiris.mastoridis@googlemail.com

Background and Aims: Exosomes are nanosized vesicles released by
most liver cell-subsets, and are recognised to be important mediators
of intercellular communication. Exosomes can alter the liver’s
microenvironment and exert systemic effects by transferring to
other cells miRNAs contained within their protective phospholipid
bilayer membrane. While liver injury is known to be associated with
drastic changes in the circulating exosome and miRNA repertoires,
the extent to which this is a disease-specific phenomenon and/or a
response to liver cell death, liver failure, or systemic inflammation is
unclear. A thorough understanding of this process is required to
clarify the role of exosomes/miRNA in the pathogenesis of liver failure
syndromes and their potential utility as diagnostic and prognostic
biomarkers.

Method: Plasma was collected from healthy controls (HC; n = 20) and
patients with acute-on-chronic liver failure (ACLF; n=19), stable
cirrhosis (SC; n=18), decompensated cirrhosis (DC; n=19), acute
liver failure (ALF; n = 20), and non-liver sepsis (SEP; n = 10). Exosomes
were isolated by size-exclusion chromatography (SEC) and their
presence validated by electron microscopy, Western blot, and
nanoparticle tracking analysis. miRNA was extracted from exosome
isolates and a comprehensive miRnome analysis using 800 probes
was performed by the Nanostring™ nCounter platform. Statistical
analyses were performed using SPSS and the Limma (v3.10.2)
package for R statistical environment.

d=0.05

Figure 1: Principal Component Analysis (PCA) of exosomal miRNA expression
profiles among six groups of study.

Results: Significantly differentially expressed exosomal miRNA were
identified between all patient groups and the healthy controls. An
unsupervised principal component analysis (Figure 1) revealed that
the ALF and ACLF groups diverged the most from the control group. A
correlation analysis showed that MELD score and other markers
reflecting the degree of liver failure (e.g. Bilirubin, INR, Child-Pugh
score) influenced the largest number of exosomal miRNA species,
with much weaker effects exerted by broader sepsis/organ-failure
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scores such as SOFA. Highly differentially expressed miRNA in LF
patients’ exosomes included those known to be highly expressed by
liver tissue (e.g. miR-122-5p).

Conclusion: Liver damage is associated with distinct circulating
exosomal miRNA profiles. This mainly correlates with the degree of
liver dysfunction and not with the aetiology of liver injury, presence
of sepsis or systemic inflammatory responses. Our data are the first to
study exosomes and their content across a wide-spectrum of liver
diseases and underlying aetiologies. Strong correlation of these
miRNA with MELD-score points indirectly to their prognostic
potential. Further analyses of our cohorts’ clinical outcomes-data
are in progress in order to clarify these associations and their
functional downstream consequences.

PS-124

Early and late liver-related mortality following drug induced liver
injury from amoxicillin-clavulanate
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Background and Aims: Amoxicillin/clavulanate (AMX/CLA) is one of
the most common drugs resulting in drug induced liver injury (DILI)
associated with a 17-39% hospitalization rate and 3-5% mortality
rate. In the Veterans Health Administration (VHA) 2004-2014,
847,749 first AMX/CLA exposures were associated with a 0.14% DILI
incidence in patients without baseline liver disease. We further
assessed liver-related mortality in this population related to injury
pattern and age.

Early mortality <6 Late mortality (6-24

months months)
Mortality by injury pattern
Hepatocellular, not 2/248 (0.8%, C1 0.2- 0/39
severe 2.8%)
Severe hepatocellular 23/62 (37.1%, CI 0/39
[ALT > 5XULN & bili 26.1%-49.6%)
> 2XULN]
Mixed 4/125 (3.2%, Cl 1/121 (0.8%, CI
1.3-7.9%) 0.2-4%)
Cholestatic 26/683 (3.8%, CI 11/657 (1.6%, CI
2.6-5.5%) 0.9-2.9%)
Controls 290/807781 (0.036%, 824/807,471 (0.1%,

Mortality by age in years

(10.032-0.04%)

C10.09-0.11%)

18-45 1/121 (0.82%, C10.19-  1/120 (0.83%,
4.4%) Cl: 0.02-4.5%)

46-55 1/152 (0.66% C1 016  3/151 (1.96%; CI: 0.7-
3.5%) 5.6%)

56-65 17/391 (435%,C1 2.6~ 3/374 (0.8%; Cl:
6.9%) 0.03%-2.3%)

66-75 16/246 (6.5%, Cl 40— 4/230 (1.7%; Cl: 0.7-
10.3%) 4.4%)

Age >76 20/225 (8.9%, CI5.8- 2205 (1%; Cl: 0.3~
13.3%) 3.5%)

Method: AMX/CLA DILI was defined by ALT > 5x upper limits normal
(ULN) or ALP >2xULN during the high-risk period (AMX/CLA
initiation to 30 days following its discontinuation or the first 90
days after AMX/CLA initiation, whichever shorter), after excluding
other causes of acute liver injury with ICD-9 codes and serology.
Serious hepatocellular AMX/CLA DILI was defined by ALT > 5xULN
and bilirubin > 2xULN. Liver related mortality was defined as death

associated with bilirubin > 2 ULN and INR > 1.5, with early death (<6
months) and late death (6 months to 2 years of DILI). Liver-related
mortality was examined by DILI phenotype and age in AMX/CLA DILI
cases and AMX/CLA-treated controls without DILI.

Results: Early liver-related death occurred in 55/1135 (4.85%) DILI
cases vs. 290/807,781 (0.04%) controls (p <0.001). Importantly, the
hepatocellular injury was significantly associated with early mortal-
ity only if being severe defined by Bilirubin > 2 ULN (see Table). An
additional 13/1080 (1.2%) DILI cases and 824/807,471 (0.1%) controls
(p<0.001) exhibited late liver-related mortality; cholestatic DILI
comprised nearly all late DILI deaths (see Table). Furthermore, age
over 55 was associated with early mortality (53/862 (6.1%)  vs. 2/273
(0.7%), p<0.001) yet not late liver-related mortality.

Conclusion: Nearly 5% of AMX/CLA DILI patients suffered early liver-
related mortality, with highest percentage in Hy’s law cases, and
lowest in hepatocellular cases without significant bilirubin elevation.
Death disproportionally affected the older population. Cholestatic
liver injury was associated with late-liver related mortality.

Funding is VA “HSRD pilot grant (HX001865-01A1)".
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Orthotopic liver transplantation of xenogeneic livers repopulated
with autologous hepatocytes: proof of normal function

and consistent survival
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Background and Aims: Generation of transplantable patient-like
organs in animals may solve the problem of organ shortage and
potentially extend the indications for liver transplantation. However,
the efficacy of this approach is yet to be demonstrated even in
preclinical studies involving small animals. We challenged this idea
by transplanting mouse-rat chimeric livers into baby rats, in
orthotopic position. Grafts and animals survival was assessed along
with liver synthetic function.

Method: Chimeric livers were created by transplanting Lewis rat
hepatocytes into FRG® mice (C57BI/6 Fah-/-/Rag2-/-/l12rg-/-). The
organs obtained were transplanted into 3-week old female Lewis rats
(45+3 g) without or with immunosuppression (IS) (Tacrolimus
0.6 mg/kg/day, during 56 or 112 days). The intensity of rejection
was assessed by weekly graft biopsies and peripheral blood immune
cells activation. Rat and mouse albumin production was measured
once a week. Wild type C57BI/6 mice were used as control donors.
Results: All non-immunosuppressed recipients experienced acute
rejection and died between day 8 and 11 after transplantation.
Under calcineurin inhibitor monotherapy all chimeric liver recipients
survived in good health, having normal development and weight
gain. Banff score was 2-3, rejection being mostly driven by
cholangiocytes. Rat albumin production was within physiologic
ranges. Chimeric livers grew on average 670% (from 1.3+0.2 g to
8.7 £1.4 g), in line with syngeneic rat controls.

By contrast, pure xenogeneic controls showed impaired growth and
died before or shortly after the immunosuppression was stopped, in
the 56-day IS group (p = 0.0014). In the 112-day IS group they all died
while still on Tacrolimus ( p =0.0013). Banff score was never inferior
to 6, rejection involving all epithelia.

Four months after implantation into rats, chimeric livers were
partially repopulated by rat cholangiocytes and portal endothelial
cells.

Conclusion: This is the first report showing robust survival of
orthotopically transplanted chimeric livers. Moreover, the trans-
planted organs sustained and were able to follow normal animal
growth and development after transplantation.

S70 Journal of Hepatology 2018 vol. 68 | S65-5104


mailto:tillmannh14@ecu.edu
mailto:oldani@gmail.com

Survival after Orthotopic Liver Transplantation
Chimeric vs {pure)Xenogeneic (Tacrolimus for 112 days)

0 14 28 42 56 70 84 98 112
Days after liver transplantation

Female Lewis RAT
Transplanted with chimeric liver
" POD 112

Weight: 245g

Male FRG mouse
Weight: 28g

ORAL PRESENTATIONS

Weight gain after Orthotopic Liver Transplantation  Rat portal endothelium in chimeric mouse livers

Chimeric vs Xenogeneic vs Syngeneic (Tacrolimus for 112 ¢

0 14 28 42 56 70 84 98
Days after liver transplantation

’ mmmmmrgmmn(gx “;n7\|r|nﬂ'u;mn|‘| ,
I mufﬂmrmu\mwm i

=

Adult FRG mouse
(chimeric) liver
Weight: 1.5g

Chimeric MOUSE liver
112 days after
implantation into Lewis
Weight: 11.2g

XENO IS Day 56

DAPI GFR
[ Tacrolimus > 0 Xeno-IS vs Chimeric-IS p<0.0001 . Dot
:
i_ -+ Xeno-IS n=6 200
— 3 == Chimeric-IS n=5 7
T | A -
2 ' A
E Pemmemmmeeeeey @160 I ,’I
a H p=0.0013 = 1 N
2 . £ GEARN
s %1  teem- ] 2120 1.1
g : g X 1S
¢ 4 80 =5 ASNGS Control Rat
1 — Chimeric-l
b -+ SynS DAPFGFP
! 40

'
“9

10 pm

DAPEGEP

Figure: (abstract: PS-125)

PS-126

Following clinical liver transplantation, the majority of
circulating cells exhibiting donor MHC are “cross-dressed” not
“passenger” leukocytes

S. Mastoridis, A. Sanchez-Fueyo, M. Martinez-Llordella. King’s College
London, Department of Liver Studies, London

Email: sotiris.mastoridis@googlemail.com

Background and Aims: The dogma that following solid organ
transplantation (SOT) allospecific immune responses are the conse-
quence of graft-derived antigen presenting cells (APCs), or “passen-
ger leukocytes”, presenting donor MHC to naive T cells has been
recently challenged. Rather, mounting data from animal models of
SOT highlight the salience of the semi-direct pathway of allorecogni-
tion, whereby T cell alloreactivity is triggered by recipient APCs that
present intact donor MHC on their surfaces. These “cross-dressed”
APCs acquire donor MHC either by direct cell contact and trogocy-
tosis, or via allograft-derived extracellular vesicles (EVs). Our aim is to
ascertain the presence of cross-dressed cells in the context of clinical
liver transplantation and to establish whether this correlates with the
presence of donor-derived EVs.

Methods: Peripheral blood mononuclear cells (PBMC) and platelet-
poor plasma were collected from liver transplant recipients (n=5)
pre-transplant, and at post-transplant days 1, 4, 10, and 90. Donor
splenocytes were collected at the time of graft harvest. HLA
genotyping enabled the selection of appropriate donor-/recipient-
specific HLA monoclonal antibody pairs. Advanced imaging flow
cytometry with Amnis’ ImageStream was used to perform phenotypic
analyses of PBMC and EVs according to previously described methods.
Statistical analyses were performed with GraphPad Prism 7.0.
Results: The percentage of PBMCs displaying donor MHC peaked at
day 1 post-transplantation, and declined until undetectable at 90
days. In all cases, the majority of cells expressing donor MHC also
expressed recipient MHC (cross-dressed). CD14+, CD16+ and CD11¢+
cells accounted for the majority of cross-dressed cells, while
proportions of these subsets expressing only donor-MHC ( passenger
leukocytes) were significantly lower (p < 0.01). EVs expressing donor
HLA peaked at day 1 following transplantation (0.24-9.05% of total
small EVs). Donor EVs formed a higher percentage of total EVs in
those recipients exhibiting greatest proportions of cross-dressing at
day 1 (p<0.001).
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RECIPIENT 1
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Figure 1: Recipient CD14+ cells acquire donor HLA. FACS staining performed at day 1 post-
liver transplantation, with representative ImageStream™ images from 5 different transplant
recipients shown.

Conclusion: This work represents the first investigation, to our
knowledge, of cross-dressing in peripheral leukocytes following liver
transplantation. It corroborates findings from experimental models
showing cross-dressing to occur in the setting of SOT, with the
predominance of “cross-dressed” over “passenger” leukocytes sug-
gesting that in the clinical context too, these cells may play an
important role. Our data suggest that the kinetics of EV release in the
early post-operative period are associated with the appearance of
cross-dressed cells. The functional properties of cross-dressed
recipient APCs in clinical liver transplantation constitutes the basis
of ongoing work.
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Intestinal microbiota modulates susceptibility to acetaminophen
induced acute liver injury

C. Elfers', K.M. Schneider!, A. Mohs, L. Lijun, E.J. Galvez?, T. Strowig?,
I. Bergheim®, E. Latz?, C. Trautwein®. 'University Hospital RWTH
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Background and Aims: Acetaminophen (APAP) poisoning represents
the leading cause of acute liver failure (ALF) in western countries.
Whereas the link between intestinal dysbiosis and chronic liver
disease is well established, insight into the role of gut-liver crosstalk
for drug induced liver injury (DILI) remains scarce. Here, we
hypothesized that intestinal microbiota may affect the outcome of
APAP induced liver failure.

Method: Male 6-8 week old wildtype (WT) and Nirp6~/~ mice were
injected with a sublethal dose of APAP to induce DILI. 12 hours after
injection, a comprehensive analysis of liver injury was performed
based on liver functions tests (LFTs), histology, flow cytometry
immunophenotyping (FACS) and 16S rRNA-based microbiota profil-
ing. Moreover, microbiota of WT and Nlrp6~~ mice was modulated
by fecal microbiota transfer (FMT).

Results: APAP administration induced significantly increased liver
injury in NIrp6 7~ mice compared to WT controls as evidenced by LFTs
and histological assessment, which revealed necrosis as the predom-
inant form of cell death. Enhanced DILI in Nlrp6”~ mice was
associated with markedly increased infiltration of Ly6C™ monocyte
derived macrophages (MoMFs) as demonstrated by FACS analysis.
Interestingly, microbiota of NIrp6~~ mice was less diverse and did not
undergo a major change upon DILL In contrast, acute liver injury in
WT mice prompted a massive change in microbiota composition and
a reduction of microbial diversity. These changes were associated
with an expansion of colonic mucus layers in WT mice. This
potentially protective response did not appear in Nlrp6~~ mice,
which presented significantly increased serum endotoxin levels after
APAP administration. Strikingly, WT mice gavaged with microbiota
from Nlrp6~/~ mice displayed significantly increased liver injury upon
APAP treatment and resembled the inflammatory phenotype of
Nirp6~/~ mice. Specifically, FMT skewed MoMF polarization in WT
mice toward a Ly6C™ inflammatory phenotype suggesting a critical
function of MoMF as sensors of gut-derived signals orchestrating the
inflammatory response.

Conclusion: Our data suggest an important, yet unknown function of
intestinal microbiota and gut-liver crosstalk during acute liver injury.
Intestinal dysbiosis - as seen in Nlrp67~ mice and transferrable to
healthy WT controls via FMT - aggravated liver injury upon APAP
administration by promoting pro-inflammatory Ly6C™ macrophage
polarization.
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Statins are associated with reduced mortality and morbidity in
primary sclerosing cholangitis (PSC)
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Background and Aims: There is increasing evidence that statins is
beneficial in chronic liver and cholestatic liver disease. The aim was to
study the impact of exposure of different drugs including statins on

death, liver transplantation, liver cancer and variceal bleeding in
patients with primary sclerosing cholangitis.

Method: We performed a register-based cohort study of patients
with a diagnosis of PSC between 2005 and 2016 in Sweden (n=2
914). PSC was defined using the combination of the ICD-10 codes for
cholangitis (K830) and either ulcerative colitis, UC (K51), or Crohn’s
disease, CD (K50). Data from the Patient Register, the Prescribed Drug
Register, the Death Certificate Register were used. Use of drugs with
possible positive effects on liver disease and its progression were
studied. Outcomes were, death, liver transplantation (LT), liver cancer
and bleeding esophageal varices.

Results: Mean age (IQR) at PSC diagnosis was 41.4 (25.6-56.1) years.
The total follow up time were 11 769 years and 3.4% was transplanted
and 19.9% died during the study period. There were 58% of the
patients who had UC, 13% had CD and 29% had been diagnosed with
both CD and UC during the study. Frequency of drug use were: UDCA
60.2%, 5-ASA 74.4%, azathioprine/mercaptopurins 33.7%, antibiotics
91%, antimycotics 12.1%, metronidazole 34.2%, corticosteroids 69.3%
and statins 13.9%. Hazard ratios (CI: 95%) for all-cause mortality and
the combined endpoints death or LT and death or LT, liver cancer or
variceal bleeding are shown in Table 1.

Table 1: Hazard ratios (Cl:95%) for death, liver transplantation or
variceal bleeding with use of different drugs in 2914 patients with
PSC

Death, LT, liver

All-cause cancer or variceal

mortality Death or LT bleeding

(N=2914) (N=2794) (N =2 740)
UDCA 1.04 (0.87-1.25) 1.34(1.12-1.62) 1.45 (1.24-2.80)
5-ASA 0.91 (0.77-1.09)  0.90 (0.74-1.09 0.97 (0.80-1.18)

( )
0.52-0.84)  0.65 (0.50-0.83)
127-2.29)  2.27 (1.70-3.05

(

(

Azathioprine  0.66 (
) ( )
3.13(2.48-3.94) 2.43(1.88-3.13)
) ( )

(

(

0.72 (0.56-0.93)

Antibiotics 1.70 1.99 (1.52-2.61
Antimycotics ~ 2.78 (2.24-3.44)
Metronidazole 1.27 (1.06-1.53)  1.20 (0.99-1.47 1.31(1.07-1.59

Corticosteroids 1.94
Statins 0.68

A~ S

(
1.60-2.34) 214 (1.75-2.60)  1.68 (1.39-2.04)
0.54-0.88) 0.50 (0.28-0.66)  0.54 (0.41-0.71)

Conclusion: Statins and azathioprine use were associated with
decreased risks of death, liver transplantation and variceal bleeding
in patients with PSC. UDCA was not associated with a reduced
mortality.
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Usefulness of serum metabolic profiling in the search of novel
diagnostic biomarkers for primary sclerosing cholangitis,
intrahepatic cholangiocarcinoma and hepatocellular carcinoma
Jests Banales'2, M. Ifiarrairaegui®>, A. Arbelaiz?, P. Milkiewicz®,
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Background and Aims: In patients with primary sclerosing cholan-
gitis (PSC), a condition with increased risk of developing intrahepatic
cholangiocarcinoma (iCCA), the progression of the disease to a
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malignant lesion often escapes detection. Moreover, in some cases,
the differential diagnosis between iCCA and hepatocellular
carcinoma (HCC) is difficult. Since early diagnosis of iCCA and HCC
by non-invasive methods remains a challenge and the analysis of
low-molecular weight metabolites, by new high-throughput techni-
ques, provides a potential source of information to identify novel
biomarkers, here we have investigated whether serum metabolomics
profiles can be useful to discriminate in the diagnosis of iCCA and PSC
or HCC.

Method: Chloroform/methanol and methanol extracts obtained from
the serum of patients with PSC, iCCA, or HCC and healthy individuals
(n =20 in each group) were analyzed using ultra-performance liquid
chromatography coupled to mass spectrometry (UHPLC-MS).
Results: Using this approach 438 metabolites were identified.
Significant changes in the levels of several compounds belonging to
different chemical families were found in all the comparisons. Thus,
levels of 151 metabolites were altered in PSC versus controls and 49 of
them (mainly phosphatidylcholines and lysophosphatidylcholines)
were significantly different compared to iCCA. A diagnostic model
was built through linear discriminant analyses. An algorithm
consisting of PC(34:3) + histidine accurately permitted to differenti-
ate PSC and iCCA. The proposed model yielded an area under the
receiver operating characteristic curve (AUROC) of 0.990, 100%
sensitivity, 70% specificity and 85% accuracy. Concentrations of 148
metabolites were significantly altered in HCC versus controls, and 16
of them (amino acids, sphingomyelins, diacylglycerols and triacyl-
glycerols), were significantly different compared to iCCA. Levels of 52
metabolites were significantly altered in iCCA versus controls and, of
them, 4 amino acids permitted to discriminate iCCA from HCC. An
algorithm consisting of glycine + aspartic acid permitted to differen-
tiate both types of tumors with an AUROC of 0.885, a sensitivity of
95%, a specificity of 65%, and an accuracy of 80%.

Conclusion: Specific changes in serum metabolite concentrations
useful to distinguish iCCA from PSC or HCC have been identified.
Validation studies are needed to determine the actual clinical value of
these biomarkers in the diagnosis of these liver diseases.
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Fra-2 transgenic mice develop a phenotype of spontaneous
primary sclerosing cholangitis

E. Steinbach', S. Rosigkeit!, E. Wagner?, E. Bockamp’, D. Schuppan®>,
TUniversity Medical Center Mainz, 1Institute of Translational
Immunology and Research center for Inmune Therapy, Mainz, Germany;
2Spanish National Cancer Research Center, 2BBVA Foundation-CNIO
Cancer Cell Biology Program, Madrid, Spain; >Division of
Gastroenterology, Beth Israel Deaconess Medical Center, Harvard
Medical School, Division of Gastroenterology and Hepatology, Boston,
United States
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Background and Aims: Primary sclerosing cholangitis (PSC) is a
chronic liver disease characterized by inflammation and fibrosis of
the bile ducts. We have developed a transgenic mouse that over-
expresses Fra-2, an alternative component of the transcription factor
AP-1 which is responsible for cell proliferation, inflammation, wound
healing. Interestingly, Fra-2 drives dermal fibrosis and serves as a
novel model of systemic sclerosis affecting the skin and lungs. Here,
we describe a novel phenotype developing in older Fra-2 transgenic
mice that display core features of PSC.

Method: Fra-2 mice were bred from heterozygous males and wildtype
females as described (Eferl et al., 2008). Newborn heterozygous Fra-2
and control mice were maintained for up to 16 weeks. Mice were
sacrificed at age 11 and 16 weeks. Liver histology was scored on H&E
stained sections, and liver collagen determined via hydroxyproline
(HYP) quantification and Sirius Red morphometry. Immune cell
infiltration and the expression of the fibrosis promoting cholangiocyte
integrin avp6 were examined by immunohistochemistry (IHC).

ORAL PRESENTATIONS

Results: At 11 and especially 16 weeks of age, mice had developed
stage 3-4 fibrosis with prominent periportal ductular proliferations
surrounded by a rim of connective tissue. Sirius red stained collagen
was upregulated 5fold in Fra-2 transgenic vs wildtype control mice
which corresponded with biochemical collagen deposition as
determined by HYP content. Fibrosis in Fra-2 transgenic mice was
characterized by a prominent immune cell infiltration surrounding
actively proliferating ductular structures. Ductular structures strongly
expressed the integrin avp6, an activator of TGFB1, as observed in
human PSC.

Conclusion: Fra-2 is a master transcription factor of fibrogenic gene
expression. Apart from skin and lung fibrosis, its overexpression
induces rapidly progressive biliary fibrosis resembling PSC. Apart
from these mice serving as a valuable preclinical model to evaluate
therapies for PSC, Fra-2 itself appears to be an important molecular
target for antifibrotic therapies in PSC.
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A novel model of acute and specific biliary cell injury reveals a
crucial role of circulating monocytes in promoting ductular
reaction and cholestasis

A. Guillot!, D. Feng', S.-]. Kim', L. Guerri?, S. Dai?, F. Liu®, X. Qin®,
D. Goldman?, B. Gao'. 'NIH / NIAAA, Laboratory of Liver Diseases,
Rockville, United States; 2NIH / NIAAA, Laboratory of Neurogenetics,
Rockville; >Temple University School of Medicine, Department of
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Email: adrien.guillot@nih.gov

Background and Aims: Kupffer cells represent the liver resident
macrophage population. Following tissue injury and together with
infiltrating monocytes, they are thought to play critical roles in
controlling the inflammatory environment and favoring tissue repair.
Ductular reactions, which consist of immune infiltrates, fibrogenesis
and cholangiocytes proliferation in liver portal areas, are observed in
chronic liver diseases; however, the mechanisms underlying cho-
langiocyte injury and regeneration remain obscure due to the lack of a
model with specific cholangiocyte injury. Thus, our studies aim to
provide a conditional and cell specific model, leading to acute biliary
cell death and allowing for the study of subsequent immune response
and bile duct regeneration.

Method: For this purpose, we generated transgenic mice expressing a
tamoxifen inducible Cre recombinase inducing human CD59 (hCD59)
protein expression in Sox9-positive cells. Injected intermedilysin
(ILY) toxin specifically binds to hCD59 to lyse the targeted cells with
no off-target effects. Cre-negative hCD59-floxed littermates were
used as negative controls. Mice expressing GFP under the CX3CR1
promoter were used to trace infiltrating monocytes. Kupffer cells and
recruited monocytes were also identified by immunohistochemistry
by using anti-Clec4f and anti-Iba-1 antibodies. Liver injury was
shown by TUNEL staining, serum analysis, and bile acid quantitation.
Biliary cell proliferation was evaluated by BrdU incorporation in pan-
cytokeratin positive cells. Macrophages were depleted by injecting
clodronate-loaded liposome prior to ILY injection.

Results: Following tamoxifen injection, we observed that hCD59
expression was restricted to bile duct cells. ILY injection led to a
specific biliary epithelial cell death in this transgenic line.
Subsequently, bile duct injury was associated with intense inflam-
matory cell recruitment around portal areas, mostly GFP-positive and
Clec4f-negative infiltrated monocytes, while Kupffer cells did not
accumulate in damaged portal areas. Lastly in our model, macro-
phage depletion reduced biliary cell regeneration as well as portal
fibrogenesis, and intrahepatic bile acid accumulation although biliary
cell injury was identical.

Conclusion: The hCD59-Sox9Cre mice represent an innovative, cell
specific, and conditional model to study acute biliary cell injury and
subsequent bile duct regeneration and repopulation. By using this
model, we demonstrated that recruited monocytes play an important
role in promoting ductular reaction, as well as cholestasis.
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Characterization of miR deregulation in cholangiocarcinoma
(CCA): Consequences in tumor heterogeneity and drug resistance
P. Munoz-Garrido™?, L. Satriano’, D. Hegdall", . Banales?, A. Ghazal,
C.0. Rourke?, . Andersen’, ]. Marquardt®. 'Biotech Research &
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of Copenhagen, Copenhagen, Denmark; ®Johannes Gutenberg University,
Department of Medicine I, Lichtenberg Research Group, Mainz, Germany
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Background and Aims: A characteristic hallmark of cholangiocarci-
noma (CCA) is its genomic heterogeneity, which inevitably manifests
in therapeutic resistance. The molecular mechanisms driving
tumorigenesis, and the basis for why CCA malignancies demonstrate
resistance remains unclear. We elucidate the deregulated miR
landscape in a CCA patient cohort characterizing the miR involve-
ment in disease onset and role in eliciting drug resistance.

Method: Illumina small RNAseq (miRseq) was performed at high
coverage (avg. 30M reads) in 212 fresh frozen samples. Also, for in
vitro modeling, 18 CCA and normal cell lines were analyzed. Patient-
matched gene expression and mutational profiles of all CCA samples
were generated. Integration of deregulated miR and aberrant gene
expression was performed. High throughput screening (HTS) of
>2,700 miR mimics was analyzed in primary normal human
cholangiocyte (NHC) and patient-derived CCA cells evaluating their
role in regulating proliferation and morphology. Gemcitabine
resistant CCA cell lines were established to elucidate the role of
miRs in drug refractory disease.

Results: To distinguish deregulated miR expression in CCA, samples
were divided into intrahepatic (iCCA, n=99), perihilar (pCCA, n=10)
and distal disease (dCCA, n = 18), including matched adjacent tissues
(n=63) and normal controls (n=23). Determination of deregulated
miRs was performed by a well-established miR workflow (miRDeep2/
DEseq2). Data was processed with cutoffs of Padj. <0.01 and IFC > 2.
We have defined a total of 29 significant miRs (19 up and 10 down) in
tumor samples compared to matched adjacent tissues (AUC = 0.99).
Correlation of aberrantly expressed miRs and best fit model system
was evaluated to manipulate select miRs and by HTS. Gene expression
and mutational profiles of CCAs and adjacent normal tissue were
analyzed and integrated with miRs. In the miR mimics library screen
SiAKT (decreased proliferation) and taurocholic acid (increased
proliferation) were used as controls. Morphological changes were
analyzed by fluorescent phalloidin membrane staining. Screening of
NHC cells revealed 50 miRs that significantly increased the normal
proliferation rate, of which mir-26b is a positive control known to be
elevated in CCA. Additionally, 35 miRs significantly inhibited cellular
proliferation and will be evaluated further as putative targets in CCA.
Conclusion: The results obtained in this study provide new biological
and molecular knowledge on CCA heterogeneity and lead to improve
the current understanding of the pathobiology of miR-driven
chemoresistance. Further analyses focused on identifying novel
drug targets will bring miR biology forward as a therapeutic aim
in CCA.
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Background and Aims: Many acute and chronic liver diseases are
accompanied by cholestasis. Intrahepatic accumulation of bile acids
(BAs) may cause hepatocytes and cholangiocytes death. Upon liver
injury, a potent protective and regenerative response is mounted to
restore the architecture and function of the organ. However, when
this reparative reaction chronifies liver fibrosis and tumorigenesis
may ensue. A better understanding of this reaction is required to
devise hepatoprotective strategies, as well as antifibrogenic and
antineoplastic therapies. The epidermal growth factor receptor
(EGFR) signaling system is essential for regeneration after most
types of experimental liver injury, including cholestatic injury. EGFR
can be activated by a wide family of growth factors, among which
amphiregulin (AR) was identified as a key mediator of liver
regeneration. Here we have studied the role of AR during cholestatic
liver injury and the mutual regulation of AR expression and BA
synthesis.

Method: We used two models of cholestatic liver injury: bile duct
ligation (BDL) and oral alpha-naphtyl-isothiocyanate (ANIT) admin-
istration in wild type (AR-WT) and AR knockout (AR-KO) mice. AR
expression was examined in: (i) livers from patients with primary
biliary cholangitis (PBC) and primary sclerosing cholangitis (PSC); (ii)
mice and cultured liver cells treated with BAs; and (iii) farnesoid X
receptor knockout mice (FXR-KO) after BDL. The cytoprotective
capacity of AR was evaluated in vitro and in vivo.

Results: AR mRNA and protein were up-regulated in the liver of PBC
and PSC patients (hepatocytes and cholangiocytes). Oral BA admin-
istration to mice induces ileal and hepatic AR expression, and
cholestyramine feeding reduces postprandial ileal and liver AR
upregulation. AR-KO mice display higher Cyp7al expression and
intrahepatic BA concentrations than AR-WT mice. Liver AR expression
was markedly enhanced in BDL and ANIT groups of AR-WT mice. Liver
damage was markedly exacerbated in AR-KOs. BAs induced AR
expression in cultured liver cells partially through FXR. Consistently,
after BDL FXR-KO mice show reduced liver AR expression than FXR-
WT. AR treatment protected from BDL-induced liver injury and from
BAs toxicity in cultured liver cells.

Conclusion: AR participates in BA homeostasis under physiological
conditions. Liver AR expression is activated during cholestasis
partially through FXR. AR plays an important role in protecting the
liver from BA induced toxicity.
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Background and Aims: Vedolizumab (VDZ) appears to be an
attractive option for treating Primary Sclerosing Cholangitis (PSC)
as it targets gut-homing lymphocytes which have been linked with
the pathophysiology of PSC. VDZ has been proven to be beneficial in
inflammatory bowel disease (IBD) but there is little data on the effect
of VDZ in PSC/IBD.

Method: A retrospective audit was carried out by the International
PSC Study Group of patients with PSC who had received VDZ for their
IBD. General demographics and variables pertaining to liver enzymes
and IBD response were obtained, comparing baseline with day 42,
and last follow-up. Patients receiving VDZ post-liver transplant were
not included. Paired T-tests were used for comparisons pre- and post-
VDZ, and, unless otherwise stated, data stated as means with 95%CI.
Results: 60 patients with PSC/IBD received VDZ from 11 centres in
North America and Europe. 37 (61.7%) were male, with mean age at
PSC diagnosis 30y (range 13-86) and mean age at IBD diagnosis 25y
(range 9-62). 54 (90.0%) patients had classical PSC, 4 (6.7%) had
small-duct PSC, and 2 (3.3%) had PSC-AIH overlap; 15 (25.0%) had
cirrhosis. 40 (66.7%) had UC, 15 (25.0%) had Crohn'’s disease, 4 (6.7%)
had IBD-unspecified, and 1 had unknown IBD subtype. 35 patients
(58.3%) were on concomitant ursodeoxycholic acid. 33 (55.0%) had
previously had anti-TNF therapy, 21 (35.5%) were anti-TNF naive, and
6 had unknown anti-TNF status.

The median duration of VDZ was 363 days (range 14-2609). VDZ was
ceased in 28 patients (46.7%) during the study period, mostly for lack
of efficacy (21, 75%), with 3 stopping for adverse reactions, 3 for other
reasons (compliance, insurance), 1 unknown.

The mean ALP at baseline was 2.38xULN (1.82-2.94) vs. 2.59xULN at
Day 42 (1.93-3.24, p=0.32), and at last follow-up (whilst still on VDZ)
was 2.76xULN (2.09-3.44, p=0.06 vs. baseline). When comparing
with ALP at baseline, the proportion of patients who had any drop in
ALP was 43.9% at day 42 (mean drop —20.2%, —4.0 to —26.31) and
50.9% at last follow-up (mean drop —22.6%, —15.1 to —30.2), whilst
only 5.3% dropped ALP by at least 40% at day 42 (8.8% at last
follow up).

There was a rise in mean ALT at baseline vs. last follow-up: 61.61U/L
(49.1-74.1) vs. 79.8IU/L (61.9-97.6, p=0.0078), and a similar rise in
AST: 56.91U/L (43.4-70.4) vs. 71.9IU/L (54.6-89.1, p = 0.055).

44 patients had data available for endoscopic IBD response. 25
(56.8%) improved, compared with 19 (43.2%) who had unchanged or
worsened endoscopic appearance. Of those who had an IBD response,
60.0% had an ALP drop from baseline to last follow up compared with
only 42.1% in IBD non-responders, but this was not statistically
significant (p =0.36).

Conclusion: Whilst VDZ appears moderately effective for IBD in PSC/
IBD, there was no effect on ALP response, (though a trend towards ALP
rise), and there was a small rise in ALT. These observations may be due
to the natural course of the underlying PSC.
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Cirrhosis: Portal hypertension, and
complication
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Background and Aims: Recently, Baveno VI guidelines suggested
that esophagogastroduodenoscopy (EGD) can be avoided in patients
with cACLD who have a liver stiffness measurement (LSM) <20 kPa
and platelet count >150,000/mm?>. We aimed to assess the perform-
ance of spleen stiffness measurement (SSM) in ruling out patients
with high risk varices (HRV); we also aimed to validate Baveno VI
criteria in a large population and assess how the sequential use of
Baveno VI criteria and SSM could safely avoid the need for endoscopy.
Method: We retrospectively analysed 498 cACLD patients who had
undergone LSM/SSM by transient elastography (TE), platelet count
and EGDs from 2012 to 2016 referred to our tertiary centre. We
performed multivariate analysis and split validation to define the role
of SSM in predicting HRV. The derivation dataset consisted of 54
randomly selected cases and 129 randomly selected controls from the
original datasets of 100 cases and 398 controls; consequently, the
validation dataset includes 46 cases and 123 controls.

Results: At the multivariate analysis, SSM (OR = 1.108; 95%CI = 1.072-
1.145), LSM (OR =1.068; 95%CI = 1.042-1.096), platelet count (OR =
0.985; 95%Cl=0.979-0.993) and Child-Pugh B (OR =3.066; 95%CI =
1.654-5.692) were independent predictors of HRV. With the aim of
identifying, by SSM ROC curves, the most accurate SSM cut-off to rule
out patients with HRV [corresponding to a low probability (<5%) of
HRV presence], a cut-off <46 kPa was chosen. The performance of
SSM (<46 kPa) in ruling out HRV showed a sensitivity of 97.8%, a
specificity of 44.9%, NPV of 98.9% and an LR- of 0.05. Applying the
newly identified SSM cut-off (<46 kPa) or Baveno VI criteria, 36.7%
and 21.7% of patients in the validation cohort could have avoided EGD,
with HRV being missed in 1% in both cases. The combination of SSM
with Baveno VI criteria would have made it possible to avoid an
additional 22.5% of EGDs if compared with Baveno VI criteria
alone, thus reaching a final value of 44.2% of avoided EGD, with <5%
missed HRV.

Conclusion: Our study indicates that SSM is not only an independent
predictor of the presence of HRV but is also an accurate and non-
invasive test for ruling out HRV and that combining it with Baveno VI
criteria in a simple sequential algorithm makes it possible to safely
avoid a significant larger proportion of unnecessary endoscopies.
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Figure: (abstract: PS-135): Rate of spared endoscopies by each of the considered non-invasive models. All percentages (%) are referred to the entire popula-
tion (n =498), represented as the combination of the derivation and validation cohort. In the new combined model Baveno VI/SSM < 46 kPa, the rate of the
spared endoscopies is reported also in the column graphs as the sum of the patients that fulfill only the Baveno VI Criteria (SSM > 46 kPa), patients with
SSM < 46 kPa (and outside Baveno VI Criteria) and patients that would have avoided endoscopy according to both models (in overlapping area).
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Background and Aims: Hepatic venous pressure gradient (HVPG) is
the standard-of-care method to assess portal pressure in patients
with chronic liver disease (CLD). HVPG has a strong independent
prognostic value, but it is invasive, which limits its routine use.
Non-invasive methods providing an accurate estimate of HVPG are
an unmet need in hepatology. Preliminary data suggested that
graph analysis of dynamic contrast enhanced ultrasonography
(DCE-US) of the liver allows calculating the degree of derangement
of the hepatic microcirculation and mirrors the severity of portal
hypertension (Amat-Roldan et al. Radiology 2015). The EC-funded
prospective CLEVER study (FP7-IAPP-GA-2013-612273-CLEVER)
aimed at developing a novel automatized software based on
DCE-US able to improve prognostication in cirrhosis. Here we
report the applicability and diagnostic accuracy of the CLEVER
software to assess portal hypertension as compared to HVPG in a
large population of patients with CLD studied in one of the
participating centers.

Method: The present results were obtained in a subgroup of 152
patients with CLD undergoing clinically indicated HVPG measure-
ment who had DCE-US for CLEVER assessment on the same day. 90
secs after starting a continuous infusion of 4.8 ml of SonoVue (Bracco,
Switzerland) lasting 3 min, one or more videoclips of the right

hepatic lobe parenchyma were recorded, including microbubble
disruption and reperfusion (20 seconds clips; Acuson Sequoia). The
CLEVER software estimates the HVPG by offline graph model analysis
of the vascular connectomes on the microbubbles reperfusion
images. 83 patients (training set) were used to develop 5
equipment-calibrated models for HVPG estimation. The computer
algorithm automatically selects the best HVPG prediction model, and
provides a grading of reliability of the HVPG estimation (“poorly
reliable”, “reliable” or “highly reliable”). 69 patients were used as
blinded validation set.

Results: The CLEVER software was able to provide portal pressure
estimations from CEUS videos in 85/152 patients (56%). Applicability
increased when >2 videoclips were acquired: 51% with one
acquisition, 56% with 2, 81% with 3, and 100% with 4.

Reliability and correlation with HVPG. In the training set 28/50
patients (range of HVPG 2.5-26 mmHg) had reliable or highly reliable
CLEVER results. In them, the correlation between HVPG and the
CLEVER estimation was excellent: R=0.914, p<0.0001. In the
validation set 21/35 patients had reliable or highly reliable results.
The correlation between HVPG and CLEVER output was R=0.834,
p <0.0001 (Figure).
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Conclusion: We developed and validated the DCE-US based CLEVER
software which allows an accurate non-invasive estimation of portal
pressure in patients with CLD. Multiple acquisitions during the same
contrast infusion are required to increase the applicability of the
method.
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Background and Aims: Whether p-blockers can be harmful in
cirrhosis is currently debatable. Different circulatory changes occur in
advanced cirrhosis, including an intensification of hyperdynamic
circulation. Because maintenance of blood pressure and cardiac
output is essential in advanced cirrhosis, the effect of -blockers on
such hemodynamic parameters can be detrimental. The aim of this
study was to evaluate whether the effect of -blockers on the systemic
hemodynamic of advanced cirrhosis may influence survival.
Method: From January 2005 to January 2016 patients with cirrhosis
and ascites who had high-risk esophageal varices without previous
bleeding, referred for primary prophylaxis, were consecutively
included in the study. A hepatic and systemic hemodynamic
assessment was performed at baseline and again 1-3 months later,
under treatment with non-selective B-blockers (NSBB), either
propranolol or carvedilol.

Results: Among 403 patients with varices referred, 190 with ascites
were included. The mean Child-Pugh score was 8 (IQR, 7-9), mean
MELD was 13 (IQR, 10-15) and age was 61 years (IQR, 53-68).
During a follow-up of 36 months (IQR, 16-62), 27 patients (14%)
had variceal bleeding, 31 (16%) hepatorenal syndrome, 38 (20%)
SBP, 31 (15) developed a HCC, 18 (9%) had OLT and 73 (38%) died. As
compared with patients surviving, those who died were older (64 +
10 vs. 59+9 y, p=0.001), had lower baseline albumin (304 vs. 32
+5G/L, p=0.007) and worse Child-Pugh (8.1+1.5 vs. 71+1.5, p=
0.01). Baseline hemodynamic parameters were similar between
both groups, except for a higher HVPG in those who died (20.6 +4
vs. 18.9+4, p=0.03). However, at the control 1-3 months of
treatment with NSBB patients who died had a higher decrease of
cardiac output (CO) from baseline (19+13 vs. 14+17%, p=0.05)
with a lower final value (5.7+1.5 vs. 6.6 1.5 L/min, p=0.01) and
had lower mean arterial pressure (MAP: 76 +9 vs 85+ 15 mmHg, p
=0.01) than survivors. By Cox regression analysis, age, baseline
Child-Pugh and HVPG and CO at 1-3 months were independent
predictors of dead. The probability of death was higher in patients
with a CO <5 L/min at 1-3 months of treatment with NSBB than in
those with CO > 5 L/min (death risk of 19% vs. 5% at 1 year and 42%
vs. 15% at 3 years, p<0.001 by log-rank).

Conclusion: Among patients with decompensated cirrhotic treated
with NSBB, those who died have lower CO and MAP under treatment
with NSBB than those surviving (in addition to worse liver function
and higher HVPG at baseline). CO had an independent prognostic
value and the risk of death was higher in patients with CO <5 L/min.
Our results suggest that monitoring CO under treatment with NSBB
can be helpful to improve outcomes.
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Background and Aims: Wilson Disease (WD) is an autosomal
recessive disorder of copper metabolism, caused by mutations in
the ATP7B gene. Its prevalence is widely quoted as 1 in 30,000, but
this figure predates the discovery of the gene responsible and recent
estimates have been much higher. We aimed to: (1) meta-analyse
previous prevalence estimates for WD, and (2) estimate the
prevalence of WD across ethnicities from population sequencing
data, using a validated method.

Method: MEDLINE and EMBASE were systematically searched for
articles related to Wilson disease. Previous prevalence estimates were
meta-analysed using an inverse variance model with a double arcsin
transformation.

ClinVar and the University of Alberta WD database were used to
identify disease-causing mutations in ATP7B. Coding sequence
nucleotide changes for each variant were identified and converted
to human genome coordinates (hg38) using the Mutalyzer program
(https://mutalyzer.nl/). Variants were then filtered for those previ-
ously defined as “disease variants” and, for missense mutations,
“deleterious” or “damaging” on SIFT and Polyphen-2 respectively. The
Ensembl Variant Effect Predictor (https://ensembl.org/Tools/VEP)
was used to annotate variants with allele frequencies from gnomAD
and 1000G data sets. A pooled global prevalence estimate was
generated using the Hardy-Weinberg equation. In addition, we
estimated the prevalence for 8 separate ethnicities.

Results: 1,003 abstracts were screened and 12 studies were included,
reporting population prevalences ranging from 0.4 to 135 per
100,000. Meta-analysis of previous data gave an estimate of 5.54
per 100,000 (95% CI 5.45-5.63).

787 unique variants in ATP7B were identified. 569 were classified as
disease-causing variants, of which 539 were categorised as patho-
genic after excluding missense mutations likely to be tolerant by SIFT/
Polyphen-2 analysis. 155 mutations had been identified in gnomAD.
Based on these allele frequencies, the overall prevalence of WD was
13.90 per 100,000 (95% CI 12.63-15.31). East Asian ethnicity had the
highest estimated prevalence (37.56 per 100,000 (95% CI 28.23-
50.09)) compared to only 1.75 per 100,000 (95% CI 1.00-3.00) in the
African-American population.
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Figure: Estimated prevalence of WD by ethnicity as calculated from
gnomAD allele frequency data (blue, error bars indicate 95% CI) compared
to meta-analysis of current literature (red).

Conclusion: These data provide the first global prevalence estimate
of Wilson disease in addition to an unbiased description of the multi-
ethnic risk. This has implication for genetic counselling and clinical
suspicion of the disorder across ethnicities.
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Background and Aims: Transjugular intrahepatic portosystemic
shunt (TIPS) is an effective treatment for complications of portal
hypertension but is associated with risk of hepatic decompensation.
Prior data have demonstrated 30-day survival ranging between 46%-
88% but these studies have been limited to single center experience
and included non-contemporary experience. We aimed to assess
contemporary practice patterns and outcomes following TIPS
placement among a multi-center sample of patients with cirrhosis
in the United States.

Methods: This was a multi-center retrospective cohort study of all
patients with cirrhosis who underwent TIPS placement from 2010
through 2015 with outcomes through 2016 across nine tertiary
academic medical centers. Kaplan-Meier estimates with log rank
test were used to estimate overall and transplant-free survival
across quartiles of model of end-stage liver disease (MELD) score.
Patients were censored at date of death, transplantation, or last
follow-up.

Results: TIPS recipients (n=1146) were mean age of 57 (standard
deviation 9.9) years old, 61% male, 92% Caucasian and 84% non-
Hispanic. Mean MELD score was 16 (SD 6.6) and median 15 (range
6.4-58.5); 34% of recipients had alcohol-induced cirrhosis, 30%
Hepatitis C, 20% non-alcoholic fatty liver disease, and 16% other.
Indications for TIPS were ascites (40%), variceal hemorrhage (31%),
combination of ascites and variceal bleeding history (10%), hepato-
hydrothorax (6%), treatment of portal vein thrombosis (5%), and other
(7%). Covered stents were used in 89%, revision was required in 31%
and liver transplantation subsequently performed in 21% of patients.
Transplant-free survival at 30, 90, and 365 days was 81%, 70%, 54%
with a mean survival of 2.7 years. Increasing MELD quartiles above
the median was inversely associated with 30 and 90-day survival
(Figure 1a, p=0.003). After 90 days, the probability of survival was

significantly improved for those with MELD scores less than 19
compared to those in highest MELD quartile (Figure 1b, p <0.0001).

Figure 1a. Transplant Free Survival at 90-Days After TIPS Figure 1b. Transplant Free Survival One Year After TIPS
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Figure: Kaplan-Meier curves with 95% confidence intervals of transplant-
free survival for MELD quartiles at 90-days after TIPS (1a) and one year
after TIPS (1b).

Conclusion: In a large U.S. multicenter cohort of TIPS recipients, 30-
day and 90-day survival is excellent in recipients with MELD less than
19. These findings provide the liver community with important
information to assist in the management of portal hypertensive
complications in patients with cirrhosis and challenge the historical
MELD cutoff of 15 for undergoing TIPS.
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Background and Aims: Early TIPS has been shown to improve
survival in high-risk patients (Child B + active bleeding at endoscopy
or Child C10-13, early-TIPS criteria) with cirrhosis and acute variceal
bleeding (AVB).However, it has been suggested that early-TIPS criteria
may overestimate the risk in a significant proportion of patients and
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the survival benefit conferred by early TIPS in such patients has been
questioned. Alternative criteria have been proposed to refine the
criteria to identify candidates for early-TIPS, such as model for end-
stage liver disease (MELD) score >19 (MELD19 criteria) and Child-
Pugh class C with plasma level of creatinine >1 mg/dl (ChildC-C1
criteria). The present study aimed to evaluate the role of early TIPS in
a large cohort of patients with AVB to validate these systems of risk
analysis

Method: A total 1425 cirrhotic patients (90% Child A/B) with AVB who
received standard treatment (medical group, n=1219), or early TIPS
(placed within 72 hours from admission, n=206) and had no
exclusion criteria (HCC beyond Milan, age >75, creatinine >3 mg/dl,
complete PVT or Child >13) were retrospectively included from 12
academic hospitals in China from 2010 to 2016. Fine and Gray
competing risk analysis were used to compare the outcomes between
early-TIPS group and medical group after adjusting for important
baseline characteristics or by using propensity score.

Results: Among 1425 patients with AVB, the 6-week and 1-year
mortality were 3.4% and 14.1% in early-TIPS group versus 14.1% and
17.3% in medical group, respectively. Among 95 (7%) patients classified
as high risk by the MELD19 criteria, early-TIPS group had a lower risk of
mortality in both at 6 weeks (11.1% vs. 37.7%, adjust HR =0.10; 95%
Cl: 0.01-0.80) and 1 year (22.2% vs. 49.4%, adjust HR=0.33; 95%
Cl: 0.12-0.92). Similar results were observed among the 358
(25%) patients classified as high risk by the early TIPS criteria (4.7%
vs. 24.9% at 6-week and 17.6% vs. 32.6% at one year, p < 0.001). Among
the 43 (3%) patients classified as high risk by the ChildC-C1 criteria,
early-TIPS group had a lower risk of 6-week mortality (7.1% vs. 48.3%,
adjustHR = 0.12; 95% ClI: 0.02-0.95) but similar risk of 1-year mortality
(28.6% vs. 55.2%, adjust HR=0.46; 95% CI: 0.15-1.39) compared to
medical group.

A ( Early TIPS ‘evemgﬂ;\a:alems' HR[95% CI]
MELD score :
2174 31/666 0.49[0.12,2.07]
11-18 31110 611440 : 0.14[0.04,0.45]
>=19 2118 20177 : 0.10[0.01,0.80]
Child-Pugh class :
AB 6170 95/1113 —_— 0.28[0.11,069]
c 1134 26/88 —_— 0.12[0.02,0.59]
Early-TIPS criteria :
Low risk 31119 52/925 ‘ 0.30[0.09,0.96]
High risk 4/85 68/273 —_——— : 0.16[0.06,0.46 ]
Child C-C1 criteria :
Low risk 6/191 104/1156 —_—— 027[0.12,062]
High risk 1714 14129 < 0.12[0.02,0.95]
Al patients 71206 128214 : I I I 0.19[0.08,0.43]
021[0.15,0.31]
Outcome=six-week mortality 0.01 0.05 030 100 3.00
Favors Early TIPS Favors Medical
B Ssubgroups Early-TIPS Medical HRI95% CI]
MELD score :
<1 6174 64/666 —————— 078[034,181]
11-18 18/110 100/440 — 0.65[0.39,1.08]
>=19 418 3877 : 033[0.12,092]
Child-Pugh class H
AB 21170 166/1113 —— 070[045,1.10]
c 8/34 30/88 —_— 036[0.16,0.83]
Early-TIPS criteria :
Low risk 141119 115/925 — 0.78[0.44,1.37]
High risk 15/85 891273 —_— 0.40[0.23,071]
Child C-C1 criteria i
Low risk 241190 185/1156 —— 074[048,1.14]
High risk 414 16/29 0 0.46[0.15,1.39]
Al patients 291206 2111219 —— 060(040,0.89]
| . p—
Outcome=one-year mortality 0.10 030 1.00 300

Favors Early TIPS Favors Medical

Conclusion: Early-TIPS improves both short and long term survival in
high risk variceal bleeder identified by MELD19 criteria and early-
TIPS criteria but only short-term survival per ChildC-C1 criteria.
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Resistance training improves muscle size and muscle strength in
liver cirrhosis - a randomized controlled trial
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Background and Aims: Sarcopenia in liver cirrhosis leads to
diminished muscle strength and quality of life (QoL) and increases
mortality. Resistance training and adequate protein intake reduce
muscle wasting and improve physical performance in other chronic
diseases. We evaluated the effect of resistance training on muscle size
and strength, physical performance and QoL in cirrhotic patients on a
standard high protein diet.

Method: Thirty-nine patients (exercise n=20, control=19) with
Child Pugh A/B cirrhosis were allocated to resistance training in
groups of five or a control group. A dietitian guided all patients. If
recorded daily protein consumption was less than 1.2 of protein/kg/
day, supplements were provided.

The exercise group conducted supervised resistance training one
hour three times weekly for 12 weeks. Muscle cross sectional
area (CSA) was measured by magnetic resonance imaging of m.
quadriceps (scan at 60% of femur length) and muscle strength by
isokinetic knee extension peak torque at velocity of 90 degrees/sec.
The short form questionnaire (SF-36) and 6-minute walk test
(6MWT) tested QoL and performance. Outcomes were assessed at
baseline and follow-up by blinded investigators.

Results: Thirty-five patients completed the study (exercise n=19,
control = 15). Protein intake including supplements was equal in both
groups.

In the exercise group, CSA of m. quadriceps increased by 616 mm?
(5,847 mm? to 6,462 mm?; +398SD; p < 0.001), compared to 92 mm?
(5,585 mm? to 5,677 mm?; +453SD; p=0.45) in controls. At study
end, the exercise group had a higher gain in CSA of 524 mm? (95% CI
222-826) compared to controls (p <0.001).

Correspondingly, the peak torque increased in the exercise group by
15Nm (119-134 Nm; #16SD; p<0.001) versus controls, who
increased by 4 Nm (106-110 Nm; £14SD; p = 0.30). Thus, the exercise
group had a strength gain 11 Nm (95% CI: 0-22) greater compared to
controls (p=0.05).

The exercise group improved the mental component score (SF-36) by
4.1 (49.9-54.0; £6.2SD; p=0.01) and 6MWT by 32 m (509-541 m;
+42SD, p=0.005), though not significantly different from controls,
who also improved but to a lesser degree.

Conclusion: Resistance training improved muscle size and muscle
strength in patients with liver cirrhosis compared to controls.
Physical performance and mental component score (SF-36) improved
within the exercise group. The results regarding resistance training
are novel and readily applicable in the rehabilitation of patients with
liver cirrhosis.
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Clinical developments in metabolic
and rare disease
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Liver fibrosis and metabolic alterations in adults with
homozygous alphal-antitrypsin deficiency (PiZZ genotype)
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Background and Aims: Alphal-antitrypsin deficiency (AATD) is
among the most common genetic disorders but the liver phenotypes
in adults remain poorly characterized. Therefore, we conducted a
case-control study comparing adult carriers of the classical homo-
zygous Z mutation (‘PiZZ” genotype) with non-carriers.

Method: In cooperation with patient organizations and specialized
respiratory physicians, we recruited 403 adults with the PiZZ
genotype from Germany, Austria, Denmark, Portugal, Spain,
Belgium, and the Netherlands (mean age 54 years, 45% female,
mean BMI 24.8 kg/m?) as well as 234 non-carriers without AAT
mutation. Participants underwent a thorough clinical and laboratory
workup to exclude hepatic comorbidity and to assess pulmonary
symptoms. FibroScan determined liver fibrosis via liver stiffness
measurement (LSM) and liver steatosis via controlled attenuation
parameter (CAP). Data were adjusted for age, sex, BMI, diabetes
mellitus and alcohol consumption.
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Results: Serum liver enzymes (ALT, AST, GGT, and ALP) were mostly
within the normal range, but significantly higher in PiZZ carriers
compared to non-carriers. Significant liver fibrosis (LSM > 7.1 kPa)
was observed in 24% of PiZZ subjects (95/403), whereas advanced
liver fibrosis (LSM > 10.0 kPa) was present in 13.2% PiZZ carriers (53/
403) and in 1.3% of non-carriers (OR = 18.9 [4.4-80.3]). Severe liver
steatosis (CAP > 280 dB/m) was detected in 39% of PiZZ patients (157/
403) vs. 31% of non-carriers (OR=2.1 [14-3.3]). Likewise, PiZ-
overexpressing mice developed hepatic steatosis. Lower serum
triglyceride, VLDL, and LDL cholesterol levels detected in PiZZ
patients indicated impaired hepatic lipid secretion. The observed
metabolic alterations and increased liver fibrosis/steatosis were also
detected, when only patients without AAT augmentation therapy
were considered. Moreover, the presence of liver fibrosis or steatosis
was not associated with the severity of lung disease (COPD
assessment test or need for long-term oxygen therapy). Several
demographic and laboratory parameters discriminated between PiZZ
carriers with and without significant liver fibrosis. Using a machine-
learning algorithm, a score consisting of gender, BMI, GGT and
platelet count predicted the presence of significant liver fibrosis with
85% accuracy (AUROC 0.77). As only 45% of PiZZ adults receive regular
assessment of liver enzymes, this score might help to determine
which patients deserve further hepatologic workup.

Conclusion: This study defines the liver phenotype of adult PiZZ
carriers and uncovers associated metabolic alterations. Together with
the identified predictors, these findings facilitate the hepatologic
assessment and counseling of PiZZ patients.
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EXPLORE: A prospective, multinational natural history study of
patients with acute hepatic porphyria with recurrent attacks
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Background and Aims: Acute Hepatic Porphyrias are rare, often
misdiagnosed genetic diseases caused by a mutation in aminolevu-
linic acid synthase 1 enzyme responsible for heme synthesis. This
results in the accumulation of neurotoxic heme intermediates,
aminolevulinic acid and porphobilinogen that can cause life-
threatening attacks and chronic, debilitating symptoms due to
injury to the nervous system. The most debilitating and frequent
symptom during attacks is severe neurovisceral pain, most often in
the abdomen, back, or limbs. Other common attack manifestations
include nausea, fatigue, hypertension, tachycardia, motor weakness,
and hyponatremia. Patients experiencing attacks often require urgent
medical care. Chronic symptoms, most commonly pain, nausea, and
fatigue, also occur in most patients and often contribute to a high
disease burden and poor quality of life. We will be presenting
updated >12-month data.

Method: EXPLORE is a prospective, international, observational study
characterizing the natural history and clinical management of
patients with hepatic porphyrias with recurrent attacks (>3 attacks/
year) or who receive prophylactic treatment to prevent attacks.
Patient medical history, physical examination and porphyrin bio-
markers, along with questionnaires on porphyria activity were
collected.

Results: 112 patients enrolled from 13 countries and were followed
for 12 months. Mean patient age is 39 years, with 89% female, and
93% with AIP, 4% variegate porphyria, and 3% hereditary copropor-
phyria. Patients reported 9.3 attacks in the 12 months prior to the
study, with pain being the most common symptom, occurring in 99%
of attacks. Mean attack duration was 7 days. Chronic symptoms were
reported by 65% of patients, with pain being the most frequent
symptom. On study annualized attack rate was 4.9 attacks/person, of
which 77% required treatment at a healthcare visit or with hemin. For
those patients on hemin prophylactically, attacks occurred with a
mean attack rate per person-year of 4.0. Mean ALA and PBG levels at
screening (during non-attack) were markedly increased to 8 times
and 20 times the upper limit of normal, respectively.

Conclusion: EXPLORE, the first international natural history study in
patients with hepatic porphyria and recurrent attacks, demonstrates
that patients suffer from attacks and chronic symptoms. Given
morbidity and mortality, there remains an unmet need for novel
therapies to prevent attacks and treat chronic symptoms.
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Effect of sebelipase alfa on liver parameters over 96 weeks in a
diverse population of children and adults with lysosomal acid
lipase deficiency
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Background and Aims: Lysosomal acid lipase deficiency (LAL-D) is a
rare, progressive disease characterized by accumulation of cholesteryl
esters and triglycerides in the liver that leads to dyslipidemia,
hepatomegaly, and liver cell damage. Sebelipase alfa (SA) is a
recombinant human LAL indicated for the treatment of LAL-D.
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% Change from
Characteristic Baseline Week 96 baseline
ALT, U/L 63.5 34.0 -44.4
ALT >1.5xULN, n (%) 18/31 (58) 5/27 (19)
AST, U/L 65.5 42.0 -384
AST >1.5xULN, n (%) 15/31 (48) 227 (7)
UK-MELD score 46.5 45.5 -0.6
Fibrosis, n (%)* 20/30 (67) 12/17 (71)
Cirrhosis, n (%)* 8/30 (27) 417 (24)
Liver volume, MN 14 1.2 -17.6
Liver fat content, % 8.1 6.5 -14.9
Spleen volume, MN 2.6 2.2 -16.5

n =31, unless otherwise noted; results are medians. MN = multiples of normal.
*Fibrosis = Ishak score of 1-4; cirrhosis = Ishak score of 5-6.

Method: In this multicenter, open-label study, eligible patients >8
months of age were given SA 1 mg/kg by IV infusion every other week
for up to 96 weeks. Dose escalation to 3 mg/kg every other week and
subsequently to 3 mg/kg weekly was allowed for patients who met
protocol-defined criteria; dose reductions for tolerability were
permitted to 0.35 mg/kg every other week. Reported here are
effects on liver parameters at 96 weeks of SA exposure.

Results: A total of 31 patients were enrolled; median age was 12y
(range 3-55y). Two patients (6%) had a prior liver transplant. No
inferential statistical analyses were conducted as part of this study.
Clinical characteristics at Baseline and Week 96 are provided in the
table. Marked reductions in ALT and AST were observed. Liver fibrosis
improved or did not progress in 7 of 13 patients (54%) with pairwise
samples at Baseline and Week 96 and with Baseline Ishak stage of
0-5. Three patients had a >1-point reduction in Ishak stage, including
2 patients who had a >2-point reduction. One of 3 patients with
Baseline stage of 6 and a pairwise sample at Week 96 improved to
stage 2. SA was generally well tolerated. Most adverse events (AEs)
were mild to moderate in severity. Three patients (10%) experienced
infusion-associated reactions that were at most mild (n=2) or
moderate (n=1) in severity. There were no discontinuations due to
AEs. Two patients (6%) were positive for anti-drug antibodies on 1
occasion each; neither developed neutralizing antibodies.
Conclusion: Long-term treatment with SA was well tolerated and
resulted in sustained improvements in markers of liver injury in this
diverse population of patients with LAL-D.
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Autologous cell/gene therapy approach of hemophilia B using
patient specific induced Pluripotent Stem Cells
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Background and Aims: Hemophilia B (HB) is a genetic disorder due
to an impaired activity of clotting factor IX (FIX), synthesized by
hepatocytes. Current treatment based on regular intravenous injec-
tions of FIX is very restrictive, costly and only palliative. Gene therapy
trials show promising results but their long-term efficacy is still
unknown. It is therefore important to explore other therapeutic
strategies. This project thus aims to bring a proof of concept for
autologous cell/gene therapy of inherited liver diseases by trans-
planting hepatocytes differentiated from genetically corrected
patient-specific induced pluripotent stem cells (iPSCs).
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Method: We reprogrammed skin fibroblasts from a severe hemo-
philia B patient (FIX activity <1%) into iPSCs. Using the CRISPR/Cas9
technology, we then targeted the genomic insertion of a cassette
including the hepatic specific apolipoprotein All (APOAII) promoter
driving the expression of a F9 mini-gene. Non-corrected and
corrected iPSCs were differentiated into hepatocytes in 2D cultures
and in 3D spheroids to study the expression of F9 mRNA.

Results: HB patient-specific fibroblasts were reprogrammed and one
iPSC clone was deeply characterized for self-renewal and pluripo-
tency. Karyotype of the iPSCs was normal and DNA sequencing
confirmed the presence of the patient’s mutation. CRISPR/Cas9
technology allowed accurate monoallelic correction at the targeted
AAVS1 safe harbor locus. The corrected or non-corrected iPSCs were
differentiated into hepatocytes. Due to the promoter used, the F9
mRNA expressed by the therapeutic cassette is detected earlier
during differentiation compared to endogenous F9 mRNA detected
later in the non-corrected clone. Q-RT-PCR confirmed a higher
expression of F9 mRNA in the corrected clone in both 2D and 3D
conditions.

Conclusion: We reprogrammed skin fibroblasts from a severe HB
patient. HB-iPSCs were genetically corrected by targeted insertion of
a therapeutic cassette using CRISPR/Cas9 technology. Corrected and
non-corrected iPSCs were differentiated into hepatocytes in both 2D
and 3D culture conditions. We detect the F9 mRNA from the
therapeutic cassette at early stages of differentiation compared to
the endogenous one. Quantitative RT-PCR confirmed the higher level
of FIX mRNA in corrected cells. The therapeutic efficacy, namely the
FIX activity, of the correction approach is currently assessed in vitro,
and in vivo, by transplanting corrected iPSC-derived HLCs into a HB
mouse model.
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Low density lipoprotein receptor-deficient hepatocytes
differentiated from induced pluripotent stem cells allow familial
Hypercholesterolemia modelling, CRISPR/Cas-mediated genetic
correction, and productive hepatitis C virus infection
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Background and Aims: Familial Hypercholesterolemia type Ila (FH)
is a liver genetic disorder caused by mutations in the Low Density
Lipoprotein receptor (LDLR) and resulting in premature cardiovascu-
lar diseases. Hepatocytes are the only cells able to metabolize
cholesterol into bile acids and are therefore the target for FH cell/gene
therapy approaches but access to patient cells is restricted. Here, we
investigated whether hepatocytes differentiated from induced
pluripotent stem cells (iPSCs) from an FH-homozygous patient (FH-
iHeps) could model the disease pathophysiology and be corrected by
CRISPR/Cas9-mediated targeted recombination, and whether FH-
iHeps and corrected iHeps (corr-FH-iHeps) were permissive to
hepatitis C virus (HCV) infection.

Method: Using a non-integrative approach, we generated iPSCs from
an LDLR-deficient (homozygous null mutation) FH-patient (FH-
iPSCs). They were differentiated using a protocol recapitulating liver
embryogenesis. For genetic correction, we constructed CRISPR/Cas9
and homologous recombination template plasmids targeting the

AAVS1 safe harbor genomic site and harbored the LDLR cDNA
controlled by apolipoprotein A2 promoter. Upon HCV inoculation,
viral replication and production were quantified.

Results: FH-iHeps showed functional hallmarks of human hepato-
cytes and recapitulated the pathophysiology of FH characterized by
an absence of LDLR expression and function. Genetically corrected
FH-iPSCs showed monoallelic targeted integration, maintained
pluripotency and a normal karyotype. Using the same protocol as
for their uncorrected counterparts, we have differentiated them into
functional iHeps (corr-FH-iHeps) where LDLR expression and
function were restored and inducible by treatment with pravastatin,
a lipid-lowering drug. Finally, we have inoculated both FH-iHeps and
corr-FH-iHeps with cell-culture derived HCV particles and have
demonstrated that they were as permissive to viral infection as
primary human hepatocytes. Interestingly, virus production in FH-
iHeps was significantly lower than in corr-FH-iHeps, indicating an
indirect role of the LDLR in the viral morphogenesis steps rather than
a direct one in the entry steps as previously suggested.

Conclusion: Our system provides a useful model for reassessing the
controversial role of the LDLR in the HCV life cycle. It could also be
used as a platform to screen drugs for treating dyslipidemia and it
represents a novel approach to genetically correct metabolic diseases.
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ARO-AAT, a subcutaneous RNAi-based therapeutic for alpha-1
antitrypsin-related liver disease, demonstrates liver exposure-
response and efficacy in preclinical studies
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Background and Aims: Alpha-1 antitrypsin (AAT) deficiency is an
autosomal co-dominant genetic disorder. AAT is an abundant serum
protein primarily synthesized in liver. The PiZ mutation results in
mis-folded protein (Z-AAT) that accumulates as polymers in
hepatocytes and can lead to fibrosis, cirrhosis and HCC. Preventing,
slowing or reversing liver accumulation of mutant protein could alter
the course of AATD-related liver disease (AATDLD). Aside from liver
transplant, there are no treatment options for aggressive AATDLD. We
previously described an intravenous RNA interference (RNAi)-based
therapeutic that demonstrated proof of concept efficacy in the PiZ
mouse model expressing human Z-AAT and deep knockdown (KD) in
healthy volunteers and patients (Wooddell et al, AASLD 2016, Turner
et al, EASL 2016). Here we describe a subcutaneous RNAI therapeutic
with liver selectivity, ARO-AAT, dose-dependent liver exposure and
AAT KD that results in decreased Z-AAT protein in PiZ mouse liver. We
hypothesize that the pharmacokinetics and selectivity of ARO-AAT
will allow low doses to progress into the clinic with deep and durable
target KD.

Methods: Pharmacokinetics were evaluated in rats and NHP.
Biodistribution was evaluated in rats. Serum AAT reduction was
evaluated in NHP and PiZ mice. ARO-AAT liver exposure and efficacy
of AAT mRNA and protein reduction were evaluated in PiZ mice (1,2, 4
and 8 mg/kg). Efficacy of ARO-AAT for reduction of Z-AAT protein
production and accumulation was evaluated in PiZ mice.

Results: ARO-AAT in rats demonstrated high tissue distribution with
highest exposure in liver through day 16. Peak levels were measured
at day 4. Kidney contained the 2nd highest levels, which were 8.7-
fold less than in liver. Liver AAT mRNA reduction was observed in PiZ
mice across all doses tested (1, 2, 4, and 8 mg/kg) and days measured
(days 8, 15, 22, 29 and 43). PiZ mice given 8 injections (4 mg/kg),
dosed every other week, had undetectable monomeric Z-AAT protein
and significantly reduced polymer accumulation in liver compared to
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untreated mice. Mean serum AAT KD of 89-91% persisted at least 7
weeks following a second dose of 3 mg/kg in NHP.
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Figure: ARO-AAT reduces liver Z-AAT monomer and polymer content in
PiZ mouse liver.

Conclusion: ARO-AAT, a new therapeutic candidate, selectivity
targets the liver and reduces liver Z-AAT protein following multi-
dose treatment. This subcutaneous RNAi therapeutic holds promise
for treatment of patients with AATDLD.
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Gene therapy optimization for Wilson’s disease
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Background and Aims: Recently, we have demonstrated that an
adeno-associated vector serotype 8 carrying the human ATP7B cDNA
provides long-term correction of copper metabolism in Wilson’s
disease (WD) young male mice. However, the size of this vector
genome (5.1 Kb) surpasses the optimal size of a packaged AAV
genome representing a major drawback for its clinical application.
Furthermore, the efficacy of this vector in female mice and in animals
with advanced disease (12 weeks) is notably lower than in young
male mice. In this work, our main objective was to develop an
optimized version of the gene therapy vector for clinical use.
Method: To generate a smaller version of ATP7B, the first four metal
binding sites (MBS) from the amino terminal region of the protein
were deleted A57-486-ATP7B. An AAV vector expressing a mini
ATP7B transporter under the control of a liver specific promoter was
produced. Additionally, a recently developed synthetic AAV vector,
AAV-Anc80, was used to limit the potential impact of preexisting
immunity and to improve liver transduction. WD mice at different
stages of the disease were treated and copper-related parameters,
liver damage and additional parameters altered in WD disease were
evaluated.

Results: The AAV vector expressing the mini-AP7B transporter
showed a superior therapeutic efficacy in animals of both genders
and in animals with advanced disease than the vector expressing the
full-length protein. Moreover, we found that WD gene therapy, in
addition to restore copper homeostasis and prevent liver damage,
also significantly improved a number of additional parameters
including cholestasis and haematological alterations observed in
WD patients.

Conclusion: Our data demonstrate that gene therapy using an
optimized gene therapy vector provides long-term correction of
copper metabolism and additional pathological aspects associated
with copper accumulation in WD animals independently of the
gender and stage of the disease.
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Clinical impact of HCV cure
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V. Calvaruso', S. Pettal, I. Cacciola?, G. Cabibbo, C. Fabio?,

M.A. DI Rosolini? A. Davi?, M.R. Cannavd®, M. Russello®, M.Di Stefano’,
G. Scifo®, E DI Lorenzo®, P. Tullio'®, L.N. Larocca', A. Montineri'?,

G. Fuduli*®, A. DI Giacomo'*, M. Cannizzaro'®, S. Madonia'®,

A. Licata’®, G. Malizia'?, G. Alaimo'®, G. Bertino'®, B. Cacopardo?’,

C. lacobello?', A. Averna®?, L. Guarneri??, I. Scalisi**, G. Mazzola®®,

L. Mondello?5, P. Vincenzo?’, G. Squadrito?®, C. Camma?®®,

G. Raimondo?®, A. Craxi?®, V. DI Marco?®. "University of Palermo,
Gastroenterology and Hepatology Unit, DIBIMIS, Palermo, Italy;
2University of Messina, Internal Medicine and Hepatology Unit;
30spedale Buccheri La Ferla, Palermo; “Ospedale di Modica, Modica;
>Ospedale Nuovo Garibaldi, Catania; ®Ospedale Nuovo Garibaldi
Nesima, Catania; “Ospedale di Siracusa, Malattie Infettive, Siracusa;
80spedale di Siracusa, Malattie Infettive; Ospedale Civico “Di Cristina-
Benfratelli”, Palermo; '°ARNAS, “Civico-Benfratelli” Hospital , Palermo;
"ospedale Ferrarotto, Malattie Infettive, Catania; ">A.0.U. Policlinico-
Vittorio Emanuele, U.O. of Infectious Diseases and Hepatology;
Bospedale di Comiso, Comiso; Ospedale di Comiso; *Villa Sofia-
Cervello Hospital, Internal Medicine, Palermo; "®University of Palermo,
Internal Medicine, Palermo; ' Villa Sofia-Cervello Hospital,
Gastroenterology Unit, Palermo; "®0Ospedale di Agrigento, Internal
Medicine, Agrigento; University of Catania, Internal Medicine, Catania;
200spedale Nuovo Garibaldi Nesima, Malattie Infettive, Catania;
210spedale Cannizzaro, Malattie Infettive, Catania; 2’Ospedale di
Caltanissetta, malattie Infettive, Caltanissetta; >>Po Nuovo Umberto I,
Malattie Infettive, Enna; >*Ospedale di Mazara del Vallo, Internal
Medicine, Mazara del Vallo; >University of Palermo, Department of
Sciences for Health Promotion “G. D'Alessandro”, Palermo; 2°Ospedale
Papardo , Malattie Infettive, Messina; 2’ Ospedale sant’antonio trapani,
Malattie Infettive, Trapani; *®University of Messina, Internal Medicin and
Hepatology Unit, Messina; 2°University of Palermo, Gastroenterology &
Hepatology, Di.Bi.M.LS., Palermo

Email: vincenza.calvaruso@unipa.it

Background and Aims: Large scale, real life data on the long term
course of liver disease after HCV clearance obtained with DAAs are
still scanty, and the separate effects on hepatic and non-hepatic
causes of death still unclear.

Methods: We evaluated 4,147 patients (mean age 65.7 + 11.5 years,
57.6% males) included in the prospective RESIST-HCV cohort who
started DAAs treatment in 22 Centres between March 2015 and April
2017. All patients were follow after SVR to register liver-related and
unrelated outcomes. The primary endpoint was the evaluation of
survival since starting DAAs. Cox regression analysis was used to
assess the predictors of liver-related and unrelated death.

Results: Patients were observed for a median of 50 weeks (range 1-
199),934(22.5%) had diagnosis of chronic hepatitis (F3 in >90%), 2851
(68.7%) had Child A cirrhosis and 362 (8.7%) had Child B cirrhosis.
Overall, 3,766 patients (90.8%) achieved SVR while 381 patients
(9.2%) were HCV-RNA positive at the last control. Fifty-five patients
(1.3%) died during the observation: 25 of them died for liver related
causes and 30 for unrelated causes (16: cardiovascular disease, 6:
sepsis, 8: other). The lack of SVR was associated with an increased
incidence of overall mortality in comparison to patients with SVR,
(hazard ratio [HR] 28.9; 95%confidence interval [CI], 16.5-50.8; p <
0.001) and death from liver-related and unrelated causes (HR: 18.5,
95%Cl:8.2-41.3; p<0.001 and HR, 45.5; 95%Cl: 19.3-107.4; p <0.001
respectively). By multivariate Cox regression analysis lack of SVR (HR:
14.9, 95%Cl: 6.3-35.1; p<0.001) and Child B cirrhosis (HR:29.4, 95%
Cl:3.8-223.9; p<0.001) were independently related with liver
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mortality. Independent predictors of liver-unrelated mortality were
no SVR (HR: 41.77, 95%Cl: 17.30-100.87; p <0.001), Child B cirrhosis
(HR: 3.00,95% CI:1.36-6.22; p=0.006), BMI (HR:0.89, 95%CI:0.81-
0.98, p=0.023) and diabetes (HR: 2.38, 95%CI:1.13-5.00, p = 0.022)

Conclusions: In this real world setting using a variety of DAA
regimens SVR reduced overall mortality and risk of liver-related and
unrelated deaths at all stages of disease, nut mostly in Child A
cirrhosis. The effect on cardiovascular deaths, which is evident also in
the pre-cirrhotic stages deserves further follow up and investigation.
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patients with clinical significant portal hypertension
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Background and Aims: Previous data from our group showed that
clinical significant portal hypertension (CSPH, HVPG > 10 mmHg)
persists 24 weeks after sustained virological response (SVR) in up to
78% of patients with HCV-related cirrhosis treated with all-oral
antivirals. These patients remain at risk of decompensation. However,
long-term hemodynamic data is not available in this population.
Method: Multicenter prospective study of patients with HCV-related
cirrhosis and CSPH achieving SVR after all-oral antiviral therapy.
Patients with CSPH 24 weeks after therapy underwent a new
hemodynamic assessment 96 weeks after end of treatment (SVR24
and SVR96, respectively).

Results: 226 cirrhotic patients with CSPH at baseline (BL) were
included, 176 remained with CSPH at SVR24 (Lens et al. Gastroent
2017); 56 of them have SVR96 data. Most patients (77%) were CTP-A;
48 (86%) had esophageal varices (EV; 39% large) and 19 (34%)
previous liver decompensation (LD). BL-HVPG was 17.3 + 4.3 mmHg.
Overall, HVPG decreased overtime -2 + 3.2 mmHg at SVR24 and —4.3
+3.6 mmHg at SVR96 (both, p <0.01). A clinically relevant decrease
(>20%) was observed in 18 (32%) patients at SVR24 and in 35 (62%) at
SVR96. Nevertheless, 43 (76%) patients at SVR96 still had CSPH.
Cumulative CSPH persistence was 76% at SVR24 and 59% at SVR96.
Interestingly, HVPG increased between SVR24-SVR96 in 10% of
patients (any risk factor??). Among the 43 patients with LSM at all
time points (BL-LSM 31-16 kPa), LSM decreased overtime —5.7-12 at
SVR24 and —8.6-13 kPa at SVR96 (both p <0.01). Importantly, six out
of 10 patients with LSM <13.6 kPa at SVR96 still had CSPH. All
previously LD patients remained compensated except 3 patients. De
novo LD occurred in 2 patients. In addition, EV developed in 1 patient
and increased in size in 4 patients, all patients had CSPH.
Conclusion: SVR to all-oral antiviral regimens is associated with a
progressive reduction in portal pressure in patients with CSPH at
baseline. However, CSPH may persist in up to 59% of patients even in
the long-term, indicating persistent risk of decompensation and EV
development/progression. In addition, currently available LSM cut-
offs are not reliable to rule out CSPH after SVR.
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Background and Aims: Current direct-acting antiviral (DAA) therapy
for hepatitis C virus (HCV) infection leads to sustained virological
response (SVR) in the vast majority of patients, even in those with
decompensated cirrhosis. SVR in patients with decompensated
cirrhosis has been associated with improvement in liver function;
however, the extent to which DAA impacts on mortality remains to be
determined. We analyse mortality in patients who participated in
clinical trials evaluating sofosbuvir-based regimens in patients with
decompensated HCV cirrhosis (GS-US-334-0125, SOLAR and ASTRAL
studies), in comparison with mortality predicted by a survival model
derived in untreated HCV patients.

Method: Observed incidence of death was obtained from GS-US-334-
0125 study, the pre-transplant cohorts of the SOLAR-1 and -2 studies,
and the ASTRAL-4 study. In determining expected mortality without
DAA therapy in the study participants, a previously validated
prediction model was applied to estimate survival probability of
each individual patient up to one year. The model, consisting of age,
MELD-Na, sodium, albumin, and hepatic encephalopathy (HE), had
been derived in patients with hepatic decompensation awaiting liver
transplantation in the pre-DAA era. We computed the standardized
mortality ratio (SMR), with which the observed and expected
numbers of deaths were compared from the start of DAA therapy.
Results: There was a total of 492 patients, whose median age was 58
years, MELD 12, sodium 137 mEq/l and albumin 2.9 g/dl. Ascites and
HE were common (79% and 63%, respectively). Altogether, 411/479
(86%) patients achieved SVR12. During the follow up, there were 25
deaths within one year of DAA therapy start, including 15 in the
SOLAR and 10 in the ASTRAL data; no deaths occurred in GS-US-334-
0125. The number of observed deaths in the clinical trials closely
followed the expected/predicted numbers early in the treatment
course (Figure). Starting at 100 days after initiation of DAA, however,
the observed number of deaths was statistically significantly smaller
than expected (SMR = 0.54, 95% confidence interval [CI] = 0.30-0.98).
All subsequent deaths occurred at a lower frequency than expected.
The last (25th) death during the study period occurred on day 339,
when the SMR had decreased to 0.44 (95% Cl=0.30-0.65), which
remained unchanged at the end of the analysis (day 365).
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Conclusion: DAA therapy in patients with decompensated HCV
cirrhosis leads to significantly decreased mortality, which may be
apparent as early as 100 days after the initiation of therapy with the
risk of mortality decreasing to 44% of the expected by the end of the
first year.
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Background and Aims: Whether sustained virologic response (SVR)
to Interferon (IFN) free direct antiviral agents (DAAs) therapy is
associated with an increased risk of developing HCC is a matter of
debate. Aim of this study was to evaluate whether the incidence of de
novo or recurrent HCC increases after starting DAA treatment and
which variables are associated with HCC development.

Method: In a multicenter prospective cohort enrolled between Jun.
2014 and Sept 2017, 1,030 consecutive HCV cirrhotic patients with no
history of HCC (Group 1): 603 (59%) males, median age 66 years (22—
85), and 122 consecutive patients with radiological CR to HCC
treatment (Group 2): 83 (68%) males, median age 73 years (48-86)
were enrolled and treated with IFN-free DAA. SVR was obtained in
955 (97%) in group 1, pending SVR in 42 cases, and in 112 (95%) in
group 2, pending 6 cases. Time from last imaging and last HCC
treatment, age, gender, Child, AFP, HCV GT, presence of undefined/
non-malignant liver nodules, duration of DAA therapy, were
considered. Hazard rate analysis on time was performed to assess
instant HCC incidence and recurrence, comparing values across the
entire follow-up with flexible non-parametric smoothing techniques
and parametric survival. Multivariable Cox regression analysis was
performed to assess the association of variables with HCC develop-
ment and recurrence.

Results: In SVR patients, during a median follow-up of 62 wks (range
1-174) de novo HCC occurred in group 1 in 36 patients (10/93 with
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undefined/non-malignant nodules), corresponding to an annual
incidence of 3.8%, and during a median follow up of 48 wks (range
1-116) HCC recurred in 33 in group 2, corresponding to an annual
incidence of 32.7%. Looking to smoothed estimation, an underlying
non monotonic trend was observed in both groups with a peak of HCC
instant incidence at 47 wks in group 1 and at 30 weeks in group 2. By
multivariable Cox regression models, the presence of undefined/non-
malignant hepatic nodules (HR=3.5 CI 1.7-7.3, p=0.001, with a
time dependent relation, and Child-Pugh (HR = 1.6, 95%CI 1.2-2.1, p <
0.001) were associated with de novo HCC incidence in group 1, while
overall no variables showed evidence of association with HCC
recurrence.

Conclusion: I[FN-free DAA treatment of HCV cirrhotic patients allows,
in SVR population, a progressive decrease of de novo and recurrent
HCC incidence after a non significant increased number of HCC
observed at 30 weeks after stating DAA in patients with history of
previous HCC and at 47 weeks after starting DAA in patients without
history of HCC. Presence of undefined/non-malignant liver nodules
and Child-Pugh class are independently associated with de-novo HCC
development, being the presence of undefined/non-malignant
hepatic nodules associated with the increased number of HCC at 47
weeks.
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Background and Aims: Nowadays, using high effective and safe all-
oral direct acting antivirals (DAAs), most cirrhotic patients can be
cured. Unexpectedly, some studies reported high early hepatocellular
carcinoma (HCC) recurrence rate after curative treatment (up to 30%),
in HCC patients receiving antiviral therapy (AT). However, conflicting
data still exists in this setting. We aimed to analyze HCC recurrence
rate in a cohort of HCV-infected patients with prior HCC who
underwent AT after achieving complete radiologic response.
Methods: HCV-infected patients with prior HCC who underwent AT
between 01-2015 and 04-2017, included in the Navigatore web-
based platform in Italy (>2000 participants), were considered for the
study (n=132). Clinical, virological and HCC-related features before
starting AT and during the follow-up were registered. Patients treated
with AT after LT (n =23) or during the waiting list for LT (active HCC,
n = 8) were excluded.

Results: One-hundred and one HCV-HCC patients who received AT
after complete radiologic response were included (67% male, median
age 68 years). Most of them (79%) were Child-Pugh (CTP) class A and
median MELD was 9. They received different DAA regimens: 44% SOF/
LDV, 22% SOF/RBV, 18% 3D, 11% SOF + DCV, 5% SOF + SMV, according to
HCV genotype (65% G1) and clinical features. SVR12 was 91%.
Baseline BCLC stage at HCC treatment was BCLC 0 in 37% and A in
63% with a median AFP of 11 ng/mL; 68% received resection/ablation
and 32% TACE before starting AT. After a median follow-up of 22
months (IQR 15-27) since start DAA, the rate of HCC recurrence was
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32.6% (33/101). The median time between the last radiological
evaluation (no-active HCC) and AT was 2.5 months (IQR 1-5), with no
difference between patients with HCC recurrence (H-R) compared to
those without HCC recurrence (no H-R). Comparing the 2 groups (H-R
vs no H-R) no difference was detected in term of CTP, MELD, APRI
score, liver stiffness and BMI. The pattern of recurrence was:
intrahepatic lesion (single nodule in 16/33, multifocal in 16/33) and
extra-hepatic lesions in 1 patient who died. Nearly half of patients
(16/33) received loco-regional treatment, 39% (13/33) resection,
ablation or LT, 2/33 best supportive care and 2/33 are awaiting HCC
treatment.

Conclusion: In this preliminary analysis, the rate of HCC recurrence in
patients treated with DAAs was nearly 30%. Since the time between
HCC eradication and DAAs starting was short, the real impact of DAAs
on HCC natural course is still unclear. Full data analysis is still ongoing
and will be presented at ILC2018.
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Background and Aims: Patients with hepatitis C virus (HCV) related
cirrhosis have an expected high rate of progression to liver
decompensation and hepatocellular carcinoma (HCC); dramatic
improvement in viral eradication rates has been reached with direct
antiviral agents (DAAs). Nevertheless, the real benefit of viral
eradication after DAAs on disease progression, including HCC
development, are still limited and controversial. We aim to
prospectively assess the risk of HCC occurrence and early recurrence
in a large prospective cohort of DAA-treated HCV-cirrhotic patients.
Methods: We analysed data prospectively collected from HCV-
infected cirrhotic patients consecutively treated with DAA from
January to December 2015 in 10 tertiary liver centers in Italy. Patients
with either compensated or decompensated cirrhosis and/or previ-
ous HCC were enrolled.

Results: 1,927 patients were included; 161 patients had a previous
history of HCC. Most patients were in Child Pugh class A (88% without
history of HCC and 85% of patients with previously treated HCC), and
the mean MELD score was 8 in both groups. 1,832 patients (95%)
achieved SVR. No difference in SVR rates was observed regardless the
history of HCC. Of the 161 patients with past HCC, 38 developed
tumor recurrence during the follow-up (incidence person-year
24.8%). Patients with SVR had a significantly lower rate of HCC
recurrence. Cox regression analysis highlighted SVR (HR 8.43; 95%CI:
2.85-249; p=0.0001) and alfafetoprotein (HR 6.50; 95%CI:

1.91-22.1; p=0.002) as independent predictors of HCC recurrence.
Both SVR and alfafetoprotein were confirmed as solid predictors of
recurrence at the multivariate analysis. 50/1,766 patients (2.8%)
without a previous HCC history developed HCC during the follow-up
(cumulative incidence p-year, 2.4%). Patients with SVR had a
significantly lower rate of HCC recurrence at all time points. SVR
was confirmed as the strongest predictor of HCC incidence from the
univariate (HR 6.31; 95%Cl: 3.07-13.0; p<0.0001) and multivariate
analysis (HR 5.02; 95%CI: 2.34-10.8; p<0.0001).

Conclusions: This large real-life study highlights that SVR is
associated with a significant decrease of recurrent or de novo HCC
in cirrhotic patients treated with DAA. Longer follow up is underway
to confirm these findings.
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Risk of total non-hepatic cancer following treatment for HCV
infection with direct-acting antiviral agents
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Background and Aims: Hepatitis C virus (HCV) infection has been
associated with extrahepatic co-morbidities. Prior to the introduction
of direct-acting antiviral (DAA) agents, HCV therapy involved
interferon (IFN), which has been reported to have anti-tumour
effects, but has substantial side effects and has low sustained
virologic response (SVR) rates. In contrast, DAAs are well-tolerated
and have SVR rates >90%. To characterize the long-term effects of
DAA-based therapy, we examined the risk of total non-hepatic cancer
associated with DAA treatment, vs IFN treatment in the pre-DAA era.
Methods: Among 367,156 adults with chronic HCV infection enrolled
between January 2006 and March 2017 in a U.S. administrative claims
database, we identified 22,894 who were exposed to DAAs (follow-up
through March 2017), and 10,989 who were exposed to IFN prior to
May 2011 (introduction of boceprevir, follow-up through November
2013). All patients had >12 months of prior enrolment and no
evidence of prior cancer at baseline. Absolute rates per 100 person-
years (PY) of cancer events (identified by diagnostic claims, excluding
liver cancer) were calculated, along with exact 95% Poisson
confidence intervals (Cls). Hazard ratios (HRs) estimating cancer
risk associated with DAA vs pre-DAA IFN were estimated using Cox
proportional hazards methods, after adjustment for covariates and
incorporation of weighting based on treatment propensity scores.
Results: Following DAA exposure and IFN exposure, median follow-
up was 0.94 PY (Q1, Q3: 0.48 PY, 1.69 PY) and 2.59 PY (Q1, Q3: 1.12 PY,
4.15 PY), respectively. The absolute rate of total non-hepatic cancer
following DAA exposure was slightly higher than that following IFN
exposure: 6.07 per 100 PY (95%Cl: 5.78-6.38) vs 5.52 per 100 PY (95%
Cl: 5.26-5.79). However, after adjustment for covariates including
age, gender, and baseline comorbidities and medication use, as well
as propensity score weighting, DAA exposure was associated with a
significantly reduced risk relative to IFN exposure (HR: 0.86, 95%CI:
0.80-0.93). Further analyses, including analyses by major cancer site,
are planned.

Conclusions: In this study, we found DAA exposure was associated
with a lower risk of total non-hepatic cancer, relative to IFN. Given the
well-described differences in SVR rates between DAA and IFN-based
regimens, we hypothesize that the reduced risk of non-hepatic cancer
associated with DAA therapy may reflect the long-term impact of
successful HCV treatment at a population level.
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Table: Renal and bone safety results at Week 144 in CHB patients with
TDF risk factors switched from TDF to TAF at Week 96

TDF—TAF p
(n=101) value®

Change from Open-label (Week 96) baseline:
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Background and Aims: In Phase 3 studies in chronic hepatitis B
(CHB) patients, tenofovir alafenamide (TAF), a new tenofovir (TFV)
prodrug, has shown noninferior efficacy to tenofovir disoproxil
fumarate (TDF) at Weeks 48 and 96, with superior bone and renal
safety. TAF is a preferred treatment in the 2017 EASL HBV Guidelines,
especially in patients with risk factors for TDF-associated renal
and bone effects. We assessed the 1 year safety and efficacy in
CHB patients with TDF risk factors (RF) who were switched from TDF
to TAE

Method: In 2 identically-designed studies, HBeAg-positive and
-negative patients were randomized 2:1 to TAF 25mg or TDF
300 mg QD and treated in a double-blind fashion for 96 weeks,
after which patients received open-label (OL) TAE. Renal (serum
creatinine [sCr], eGFR by Cockcroft-Gault [eGFRcc] and urine
biomarkers of tubular function) and bone (serial DXA scans at hip/
spine and serum bone biomarkers) safety parameters, antiviral
efficacy (HBV DNA < 29 IU/ml), and ALT normalization were assessed
in the subset of switched patients having baseline RF for TDF: Age >
60 yr, osteoporosis of hip/spine, >Stage 2 chronic kidney disease
(CKD), albuminurina (UACR>30mg/g), hypophosphatemia (PO,
<2.5 mg/dl), or comorbidities associated with CKD (e.g. HTN, DM,
obesity).

Results: Of 1,298 patients randomized and treated, 540 switched to
OLTAF at Week 96 (TAF-TAF in 360; TDF-TAF in 180), of whom 284
(53%) had >1 TDF RF; 123 (23%) patients had >2 RE Baseline
demographics were similar between groups. Renal and bone safety
results at Week 144 are summarized in the table. At Week 144, TDF
patients switched to TAF showed improvements in renal (sCr, eGFR¢¢)
parameters with a higher percentage of patients showing improve-
ment vs worsening of CKD stage. Improvements in hip and spine
BMD were seen at 1 year following switch. Patients continuing
TAF showed similar small changes in renal/bone parameters.
Antiviral efficacy was maintained in both groups and TDF patients
switching to TAF at Week 96 had increased rates of ALT normalization
at Week 144.

Renal parameters
Serum creatinine, mean (SD) change (mg/dl)
eGFR¢g, median (Q1, Q3) change (ml/min)

~0.018(0.064) 0.008
+3.0(-18,7.8) <0.001

>1 stage improvement in CKD stage from 9/51 (18) NDP
Week 96 (OL baseline) to Week 144, n/N (%)
>1 stage worsening in CKD stage from Week 96  4/95 (4) ND

(OL baseline) to Week 144, n/N (%)
Bone parameters
Hip BMD, mean (SD) % change
Spine BMD, mean (SD) % change

+0.97 (2.88)  0.002
+218(3.36)  <0.001

“p values from T test; ND is testing not done.

Conclusion: CHB patients with risk factors for TDF toxicity who are
switched from TDF to TAF have improved bone and renal safety and
normalization of ALT levels whilst efficacy was maintained in this
subgroup at one year.
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B: 96 weeks results of phase 3 trial
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Background and Aims: Besifovir dipivoxil maleate (BSV) is an acyclic
nucleotide phosphonate with a potent antiviral activity against
hepatitis B virus (HBV). In the former phase 3 study, an antiviral
efficacy of BSV for forty-eight week was shown to be comparable to
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tenofovir disoproxil fumarate (TDF) in treatment-naive chronic
hepatitis B (CHB) patients. We evaluated long-term efficacy and
safety of BSV in chronic hepatitis B patients who were positive or
negative for hepatitis B e antigen (HBeAg+ or HBeAg-) in the
extended follow up of a phase 3 study.

Method: After 48 weeks of double-blind comparison of BSV to TDF,
eligible patients who had agreed with the extended study continued
to participate in the open-label BSV study. The presented data were
collected for 96 weeks. We evaluated virological, serological, and
biochemical responses for efficacy analysis, and bone mineral density
(BMD) and renal outcomes for safety analysis for both BSV group
(BSV-BSV) and the group switched from TDF (TDF-BSV). The primary
endpoint was the proportion with HBV DNA <400 copies/ml
(response rate).

Results: Among 197 patients who received randomized treatments,
170 (87%) patients entered the open-label phase, and 161 (82%)
completed 96 weeks of the study. The response rate of those who
have taken BSV over 96 weeks is 87.21% while 85.71% of patients who
switched the treatment from TDF were respondent. HBeAg serocon-
version and ALT normalization were shown in 11.54% and 73.26% of
patients in the BSV-BSV group, respectively. There were no drug
resistant mutations to BSV and no adverse events related to bone
mineral density or renal function. The safety profile was similar for
the two groups.

Conclusion: BSV maintained efficacy in both suppression of HBV
DNA and ALT normalization over 96 weeks without any evidence of
resistance to BSV. Also, BSV is safe, well tolerated, and effective for
those who have switched to BSV from TDE
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Increased incidence of HBsAg seroclearance in HBeAg negative
chronic hepatitis B patients discontinued Nuc therapy comparing
to natural course-a propensity score matched study
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Background and Aims: Hepatitis B s antigen (HBsAg) loss is a rare
event during nucleos(t)ide analogue (Nuc) therapy but may increase
in HBeAg negative chronic hepatitis B patients with sustained
remission during off Nuc follow-up. It is unknown whether the
incidence during and off Nuc is the effect of therapy or just an event of
the natural course of chronic hepatitis B.

Aim: To test whether the incidence of HBsAg seroclearance in HBeAg
negative CHB patients with finite Nuc therapy is higher than that of
subjects in REVEAL natural history cohort.

Method: A total of 762 HBeAg negative CHB patients received finite
Nuc therapy from Chang Gung Memorial Hospital were compared to
2,772 HBeAg negative REVEAL-CHB cohort patients whose baseline
HBV DNA and HBsAg quantification data were available. Propensity
score matching (PSM) on age, gender, cirrhosis, baseline ALT, HBV
DNA and HBsAg (qHBsAg) levels were applied. The Incidence of
HBsAg seroclearance was calculated. Cox regression model was used
for investigating predictors of HBsAg seroclearance after adjustment
for PSM-variables.

Results: Before adjustment, the Nuc-treated cohort showed older
age, greater proportion of male, liver cirrhosis and genotype B, higher
ALT, HBV DNA and qHBsAg levels and shorter follow-up duration.
After 1:1 propensity score matching, there were 262 patients each in
Nuc-treated and REVEAL cohort. The incidence rate of HBsAg
seroclearance in Nuc-treated cohort was 105.637 x 10* person-year
while it was 82.790x 10* person-year in REVEAL cohort. Kaplan-

Meier analysis showed higher cumulative HBsAg seroclearance rate in
patients with finite Nuc-therapy (p=0.001). The difference became
more apparent after 6 years of follow-up since the entry of treatment
(treatment duration: mean: 3.1 years). Multivariate Cox regression
analysis showed that lower qHBsAg at entry (>=1000 vs. <1000,
adjusted HR: 0.167(0.072-0.388), p < 0.0001) and patients with finite
Nuc treatment (vs. REVEAL, adjusted HR: 3.41 (1.634-7.116), p=
0.0011) were two independent predictors for HBsAg seroclearance.
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Figure: Cumulative HBsAg seroclearance rate of Nuc-treated cohort and
REVEAL cohort after propensity score matching of age, gender, cirrhosis,
baseline HBV DNA, qHBsAg and ALT.

Conclusion: The findings (1) patients with finite Nuc therapy had
significantly higher incidence of HBsAg seroclearance than that
during the natural course of CHB; (2) finite Nuc therapy was an
independent factor for HBsAg seroclearance; indicate that HBsAg
seroclearance in patients with finite Nuc therapy reflects the effect of
therapy rather than just a natural event of HBeAg-negative CHB.

PS-159

Rates and predictors of HBsAg loss after discontinuation of
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Background and Aims: According to the recent European guidelines,
cessation of nucleoside analogues (NAs) may be attempted in
selected non-cirrhotic Chronic Hepatitis B patients (CHBe-) patients
who have remained in long-term remission under NAs and will
remain under close monitoring. Although virological relapses are
common, they may be transient and lead to long-term remission and
even HBsAg loss, the ideal endpoint of HBV therapy. This prospective
study carefully assessed the rates and predictors of off-NAs HBsAg
loss in non-cirrhotic CHBe- patients with long-term virological
remission under entecavir (ETV) or tenofovir (TDF).

Method: 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 coinfection, HCC or liver transplantation. All agreed to remain
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under close follow-up (monthly for first 3 months and every 2/3
months thereafter in case of detectable/undetectable HBVDNA).
Serum ALT, HBV DNA, HBsAg and interferon-inducible protein 10
(IP10) levels were determined at each visit after stopping ETV/TDE
Results: Mean patient follow up has been 19 +9 months. No patient
died or developed jaundice or decompensation. The cumulative rates
of virological relapse defined as HBV DNA >2000 IU/ml were 63%,
67% and 70% at 6, 12, and 18 months and of HBsAg loss were 5%, 10%,
20% and 30% at 0, 6, 12, and 18 months after NAs cessation. The
probability of subsequent HBsAg loss was not affected by age, sex,
liver fibrosis severity, pretreatment ALT or HBV DNA levels, but it was
significantly higher in patients with lower HBsAg serum levels at NAs
cessation [HR per 100IU/l: 1.35 (95%Cl: 1.09-1.69), p=0.008] or
at month 1 [HR per 1001U/1:1.28 (1.05-1.56), p = 0.016], higher ALT at
month 1 [HR per 10IU/1: 1.12 (1.01-1.26), p = 0.033] and higher IP10 at
month 1 [HR per 10IU/1: 1.09 (1.01-1.19), p = 0.021].

Conclusion: Our prospective study shows that discontinuation of
effective long-term (>4-year) ETV/TDF therapy in non-cirrhotic
CHBe- patients can lead to increasing HBsAg loss rates exceeding
20% after the first year of follow-up. Higher probability of
subsequent HBsAg loss is associated with lower serum HBsAg
levels at treatment cessation and at month 1 but also with higher
ALT and IP10 levels at month 1 after ETV/TDF cessation suggesting
that untreated early post-treatment flares may lead to immune
control and functional cure.
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Effects of SB9200 (Inarigivir) therapy on immune responses in
patients with chronic hepatitis B
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Background and Aims: Inarigivir (SB9200) is a small molecule
dinucleotide orally active HBV antiviral with both direct acting and
immune modulatory activity, stimulating the host innate antiviral
response. It binds to the cytosolic pattern recognition receptor
retinoic-acid-inducible gene (RIG-I) to enhance RIG-I binding to the
5’-epsilon region of the HBV pregenomic RNA. The ACHIEVE trial is a
double-blind placebo (PL) controlled study of ascending doses of
Inarigivir PO daily monotherapy or PL for 12 weeks, followed by a
switch to 300 mg Tenofovir daily for a further 12 weeks. We report
here the comparative effects of low dose Inarigivir monotherapy on
the anti-HBs antibody (Ab) response (HBsAg epitope profile, and
complexed Ab) on thirty-eight naive non-cirrhotic HBV patients
randomised 4:1 to twelve weeks of 25 mg or 50 mg Inarigivir or
placebo.

Method and Results: Inarigivir therapy resulted in significant
decline in HBV DNA, HBV RNA and HBcrAg levels in the majority of
treated patients with modest decline in HBsAg. Inarigivir therapy
cohorts (25 mg and 50 mg doses) were further analysed for effects on
immune responses, applying bioassays for developing Ab response
markers predictive of HBsAg clearance including development of
HBsAg clearance profile (CP) and complexed HBsAg/anti-HBs. A
decline in HBV DNA together with the development of a HBsAg CP
during the 12 weeks of Inarigivir therapy was observed in 1/16 (6%)
subjects who received 25 mg of drug, and this response increased to
4/13 (31%) of subjects receiving 50mg of drug. This relationship was
not observed in any PL subjects (n = 8) during the 12 weeks treatment
period. The detection of anti-HBs Ab complexed with HBsAg,
indicative of an underlying or emerging immune response, was
enhanced from 2/16 (12%) in the 25 mg treatment cohort, to 6/13
(46%) in the 50mg Inarigivir therapy cohort during the 12 weeks of
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treatment. Furthermore, the development of complexed anti-HBs
was enhanced in 6/13 (46%) of patients in the 50mg treatment cohort
compared to the PL arm with only 1/4 (25%) subjects developing
complexed anti-HBs.

Conclusion: Serum biomarkers indicative of Ab response were found
to display a strong trend during 12 weeks of Inarigivir therapy
compared to PL. Predictive markers of anti-HBs response were
enhanced in the 50mg versus 25mg Inarigivir therapy cohorts,
revealing a dose response relationship of nascent immune recovery
due to low dose Inarigivir therapy, suggesting higher doses should be
further studied.
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Subanalysis of the LOWR HDV-2 study reveals high response rates
to Lonafarnib in patients with low viral loads
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Background and Aims: The LOWR HDV-2 study explored multiple
combinations of LNF and RTV, with or without PEG-IFNa, for 12 to 48
weeks, in patients chronically infected with HDV. Antiviral responses
were observed in all treatment groups. Here we sought to analyze
response rates as a function of baseline viral loads (BVL) among
patients completing 24 weeks of the various LNF-based regimens.
Method: 33 patients completed 24 weeks of the following LNF-based
regimens:

Group 1 (n=14): LNF 50 mg BID +RTV 100 mg BID. This included 2
re-treatment patients, who had previously been treated with a short
oral course of LNF based therapy (LNF 200 mg BID or LNF 300 mg BID
for 12 weeks), and achieved HDV RNA negativity for 6 months,
followed by a return of HDV RNA to low BVL <4 log; Group 2 (n=6):
LNF 25 mg BID +RTV 100 mg BID; Group 3 (n=4): LNF 50 mg BID +
RTV 100 mg BID + PEG-IFNa 180 micrograms QW; Group 4 (n=5):
LNF 25 mg BID + RTV 100 mg BID + PEG-IFNa 180 micrograms QW;
Group 5 (n=4): LNF 50 mg BID + RTV 100 mg BID + addition of PEG-
[FNa 180micrograms QW for weeks 12-24. 12 of 33 (36%) patients
had low BVL, defined as <4 loglU/ml and 21 of 33 (64%) patients had
BVL > 4 loglU/ml. HDV RNA was measured by validated RoboGene®
HDV RNA Quantification (LOQ: 14IU/ml; LOD 8IU/ml). Responders
were defined as patients achieving >2 log drop in HDV RNA (or BLOQ
for patients with BVL < 2 log) at the end of 24 weeks.

Results: 21 of 33 (64%) patients across all treatment groups were
responders at 24 weeks. For patients with BVL >4 log, response rate
was 12 of 21 (57%). Response rate at 24 weeks for patients with low
BVL <4 log was higher, 9 of 12 (75%), described below:

7 of 7 (100%) patients treated with all oral LNF 50 mg BID + RTV
100 mg BID (Group 1) were BLOQ (n =2) or PCR-negative (n=5) at 24
weeks, including the 2 re-treatment patients. 1 of 1 patients from
Group 4 and 1 of 1 patients from Group 5 became BLOQ at 24 weeks.
0 of 3 (0%) patients from Group 2 were BLOQ at 24 weeks. Group 3 had
no patients with low BVL

Conclusion: 6-month LNF-based regimens achieved virologic
responses in a majority of patients. All oral LNF 50 mg BID + RTV
100 mg BID appears to be particularly attractive for patients with low
BVL, as 100% of patients were responders. These results also suggest
that prolonged control of HDV may be achieved in appropriate
patients by 6-month pulse therapy with all oral LNF 50 mg BID + RTV
100 mg BID, in both LNF naive and experienced patients.
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Strong intrahepatic decline of hepatitis D virus RNA and antigen
after 24 weeks of treatment with Myrcludex B in combinationwith
Tenofovir in chronic HBV/HDV infected patients: Interim results
from a multicenter, open-label phase 2b clinical trial

L. Allweiss!, C. Dettmer, T. Volz!, K. Giersch', A. Alexandrov?,
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Homburg, Germany; >Hannover Medical School, Department of
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4German Center for Infection Research (DZIF), Hannover, Heidelberg and
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Background and Aims: Besides interferon alpha there is no approved
treatment for patients chronically infected with hepatitis delta virus
(HDV). Myrcludex B (MyrB) is a first-in-class entry inhibitor which
blocks the HBV/HDV receptor sodium taurocholate co-transporter
NTCP. Interim results of this phase 2b clinical trial on chronically HBV/
HDV co-infected individuals receiving MyrB daily in combination
with TDF demonstrated a dose-dependent HDV RNA decline in
serum, which was accompanied by ALT reduction and normalization
in some patients (Wedemeyer et al., Hepatology 2017, DOI: 10.1002/
hep.29500). Here we investigated the efficacy of MyrB treatment in
reducing HDV intrahepatically using paired liver biopsies obtained at
baseline (BL) and week 24.

Method: 120 HBeAg-negative patients with chronic Hepatitis D were
randomized in 4 treatment arms. TDF treatment (245mg/day) started
at least 12w prior to MyrB. MyrB was administered s.c. once daily at 2
(A), 5 (B) or 10 (C) mg for 24w. Patients in arm D received TDF alone.
BL biopsies were available for 31 patients, paired liver biopsies for 22
patients. Virological parameters were assessed by qPCR and
immunohistochemistry. Expression of inflammatory genes was
determined by qPCR.

Results: At w24, intrahepatic HDV RNA declined in all MyrB arms
with median reductions from BL by 0.78 log in A (n=7),1.07 log in B
(n=5)and by 1.34 log in C (n = 7). TDF treatment (D) showed modest
HDV RNA reductions (0.30 loglU/ml, n=3). Median HBV infection
levels at BL (n=31) were 0.23 HBV DNA copies/cell, 0.03 cccDNA
copies/cell, 2.5 total HBV RNA/GAPDH; among paired biopsies, the
strongest median reduction of HBV RNA (0.4 log) and total HBV DNA
(0.6log) was determined in group C. Of note, immunohistochemistry
revealed a substantial and dose-dependent decrease of HDAg+ cells.
Accordingly, transcriptional levels of inflammatory chemokines
decreased (e.g. CXCL10 median 0.45 Alog 10) and such reduction
was more pronounced in patients with intrahepatic HDV RNA decline
of >1 log10.

Conclusion: Intrahepatic levels of HDV RNA and of HDAg+ cells
strongly declined after 24 weeks of MyrB treatment in a dose-
dependent manner. The concomitant ALT reduction and decrease of
inflammatory cytokines suggests that the drop of HDV infection can
diminish liver inflammation. Because of the strong decline of
intrahepatic HDV infection levels induced by blocking HDV entry
and turnover, HDV clearance might be achievable upon prolonged
treatment durations.

Inflammation and fibrosis
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The 1148M PNPLA3 impairs LXR signaling and cholesterol
metabolism in human hepatic stellate cells

E Bruschi', T. Claudel’, M. Tardelli’, A. Caligiuri?, P. Starlinger?,

F. Marra?, M. Trauner’. "Medical University of Vienna, Division of
Gastroenterology and Hepatology, Internal Medicine III, Vienna, Austria;
2Medical University of Florence, Clinical Pathophysiology Department,
Florence, Austria; *Medical University of Vienna, Department of Surgery,
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Background and Aims: The 1148M variant of the human PNPLA3
gene is strongly associated with hepatic steatosis and its progression
toward severity of liver diseases, such as cirrhosis and cancer. Hepatic
stellate cells (HSC) are key drivers of liver fibrosis and carriers of
1148M PNPLA3 display higher pro-fibrogenic and pro-inflammatory
profile compared to wild type (WT) PNPLA3 expressing HSC.
Deranged cholesterol homeostasis and its accumulation promote
liver fibrosis, but the impact of the 1148M variant on cholesterol
metabolism in HSCs has not yet been explored.

Method: Primary human HSC were isolated and sorted in two groups,
according to the different PNPLA3 genotype (WT = wild type, [148M
=variant). Moreover, we generated stably overexpressing WT and
1148M PNPLA3 LX-2 cells. Total and free cholesterol were quantified
by ELISA, expression and activity of cholesterol related genes was
investigated via g-PCR, western blot and luciferase assays. LXR
localization and tissue expression was evaluated using immunofluor-
escence staining in healthy and NASH liver specimen.

Results: Total (TC) and free cholesterol (FC) were significantly
increased in HSC carrying the 1148M PNPLA3, compared to WT
carriers (p<0.01). In line with increased cholesterol content, HSC
expressing the PNPLA3 variant have lower expression of the cellular
cholesterol sensor SREBP-2 and, subsequently, of its downstream key
targets, such as LDL receptor (LDLr), for exogenous cholesterol uptake
and HMG-CoA reductase, the limiting enzyme for cholesterol
synthesis, at both protein and mRNA levels (p <0.01). Liver staining
showed that LXRa expression decreased in NASH patients, compared
to healthy livers (p <0.05), while LXRa was induced during primary
human HSC activation, whereas the p isoform was high in quiescence
state. LXR target genes, such as ABCA1, SREBP-1c, FAS and ACC1 were
decreased in 1148M HSC (p <0.01), when conversely the synthetic
LXR agonist T0901317 increased ABCA1 and reduced collagenlal
expression. Moreover, luciferase assays using the LXR-RE and LXR
constructs, showed that LXR activity was reduced in 1148M HSC, but
can be rescued by the T0901317.

Conclusion: We hereby report that HSC carrying the [148M PNPLA3
accumulate cholesterol, which does not derive from increased
endogenous synthesis or uptake, but from diminished export via
LXR activity. We propose that impaired LXR signaling is a conse-
quence of reduced PPARy activity, thus contributing to reinforce HSC
activation and promoting fibrosis development.

PS-164

Induced pluripotent stem cell derived liver model for the study
of PNPLA3-induced non-alcoholic fatty liver disease

S. Tilson?3, C.M. Morell?, A.-S. Lenaerts?, TJ. Liang?, L. Vallier2.
TWellcome Trust Sanger Insitute, Cellular Genetics, Hinxton, United
Kingdom; *Wellcome Trust-Medical Research Council Stem Cell Institute,
Surgery, Cambridge, United Kingdom; 3National Institute of Diabetes
and Digestive and Kidney Disease, Liver Disease Branch, Bethesda,
United States

Email: Iv225@cam.ac.uk

Background and Aims: Non-alcoholic fatty liver disease (NAFLD)
represents a growing public health burden. NAFLD is defined by
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accumulation of fat within the liver which ranges in severity from
simple steatosis through non-alcoholic steatohepatitis (NASH). Until
recently, NAFLD has been considered a largely metabolic disease;
however, recent studies have suggested that genetic factors could also
majorly influence disease onset and evolution. Accordingly, genome
wide association studies (GWAS) have identified the [148M variant in
the gene coding for Patatin-like phospholipase domain-containing
protein 3 (PNPLA3) which is strongly associated with NAFLD without
underlying metabolic disease. However, very little is known about
the mechanisms by which it influences disease development and
progression. In order to elucidate these mechanisms, we have
developed an in vitro, 3D co-culture liver model which takes
advantage of the unique properties of human induced pluripotent
stem cells (hiPSCs) and the CRISPR/CAS9 gene editing technology.
Method: We used CRISPR/CAS9 to generate hiPSC lines with either a
complete knock-out of the PNPLA3 gene or with the 1148M variant
knocked-in. These genetically edited cells were then differentiated
into hepatocytes and macrophages to model the metabolic and
inflammatory aspects of the disease respectively. These cells were
then cultured together in a three-dimensional matrix and treated
with free fatty acids to model NAFLD in vitro.

Results: Both the knock-out and knock-in clones showed similar
differentiation efficiency toward hepatocytes as wild-type cells
thereby suggesting that the PNPLA3 mutations do not affect
differentiation capacity of the hiPSC cells. Our results showed that
several hepatic cell types can be grown together in the 3D system and
establish significant cellular interactions. Furthermore, these cells
showed enhanced maturity, functionality, and cell survival. Following
treatment with free fatty acids, hepatocytes demonstrated significant
lipid droplet accumulation and macrophages showed differential
expression of inflammatory genes, in both wild type and genetically
edited cells. Mutations in PNPLA3 altered the pattern of response to
lipid induced stress indicating that PNPLA3 may affect lipid
metabolism in our system.

Conclusion: Once fully established and characterized, these hiPSC
lines will provide the first opportunity to fully analyse the role of
PNPLA3 in the development and progression of NAFLD in vitro.
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Interfering with local fibrotic platelet activation significantly
inhibits fibrosis in multiple animal models: suggestions of the
importance of the platelet-wound healing axis for fibrosis

K. Stuart!, H. Kabra', S. Jalgaonkar', T. Skurnac’, A. Woolley’, N. Snead’,
N. Bachtell?, D. Leeming?, M. Karsdal?, ]. Paderi'. Symic Bio, Research,
Emeryville, United States; >Symic Bio, Medical, Emeryville, United States;
3Nordic Bioscience, Biomarkers and Research, Herlev, Denmark
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Background and Aims: Platelets are the largest source of TGF-beta
and PDGEF, both very pro-fibrogenic factors; consequently, the
fibrosis-platelet activation axis has been suggested to play a key
role in fibrosis progression. SBR-294 is a novel molecule designed to
inhibit platelet activation on collagen within the fibrotic liver. It is
composed of collagen-binding peptides grafted to a synthetic
glycosaminoglycan (GAG). The peptides serve to disrupt collagen-
mediated platelet activation while the GAG itself has potent anti-
fibrotic properties. We tested the hypothesis that these dual
mechanisms would demonstrate a reduction in fibrosis progression
in two models of liver fibrosis.

Method: In vitro, SBR-294 was investigated for its ability to inhibit
platelet-collagen activation as well as hepatic stellate cell activation
and proliferation. In vivo, two separate models of liver fibrosis were
investigated to establish the effects of SBR-294 with differing disease
insults. In the carbon tetrachloride (CCl4) model, liver fibrosis was
induced in mice by repeated intraperitoneal administration of CCl4
twice weekly over a 4-week period, with concurrent dosing of SBR-
294. Liver fibrosis was assessed through liver biochemical and
histological markers, as well as serum levels of pro-C3. In the
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STAM™ model, fibrosis was induced by a single subcutaneous
injection of streptozotocin after birth and feeding of a high fat diet
beginning at 4 weeks of age. SBR-294 was administered between
weeks 5 and week 9, at which point livers were collected for
histological and biochemical analysis.

Results: In vitro data demonstrates that SBR-294 dose dependently
inhibited platelet binding to collagen surfaces with an IC50 of
approximately 20 nM. In addition, SBR-294 inhibited hepatic stellate
cell proliferation and activation in a dose-dependent manner. SBR-
294 reduced the progression of liver fibrosis in two in vivo models of
liver disease. In the CCL4 study, SBR-294 treatment significantly
decreased collagen in the liver, as measured by hydroxyproline
content and Sirius Red staining (p <0.01). Additionally, mRNA levels
of both types I and III collagen were significantly reduced (p <0.05),
and serum pro-C3 levels were decreased in mice treated with SBR-
294. In the STAM model, SBR-294 reduced Sirius Red staining, as well
as liver triglycerides (p<0.05). In both studies SBR-294 had no
deleterious effects to the liver, indicating a positive safety profile.
Conclusion: We have demonstrated the ability of SBR-294 blocks
platelets binding and subsequent activation in vitro that resulted in
reduced fibrosis in two distinct animal models in vivo. The results are
important for the platelet-wound healing fibrosis axis.
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Anti-inflammatory and anti-fibrogenic effects of
monoacylglycerol lipase inhibitors in the liver involve
macrophage autophagy
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Background and Aims: Monoacylglycerol lipase (MAGL) is the rate-
limiting enzyme in the degradation of monoacylglycerols. In addition
to its role in lipid catabolism, MAGL is also a component of the
endocannabinoid system as it degrades 2-arachidonoyl glycerol, an
endogenous ligand for the cannabinoid receptors CB1 and CB2, into
arachidonic acid. Recent studies have identified inhibition of MAGL as
an interesting anti-inflammatory strategy in several experimental
models of chronic inflammatory diseases. In the present study, we
investigated the consequences of MAGL inhibition on inflammation
and fibrosis during chronic liver injury, and the mechanisms involved.
Method: C57BL/6 mice and mice with global invalidation of
MAGL (MAGL™"), or myeloid-specific deletion of either MAGL
(MAGL™Y*~=) or ATG5 (Atg5™¥e~/-), were used. Fibrosis was
induced by repeated injections of carbon tetrachloride (CCl,) or bile
duct ligation. In vitro studies were performed on peritoneal or bone-
marrow derived macrophages, and Kupffer cells.

Results: MAGL™/~ or C57BL/6 mice exposed to the MAGL inhibitor
MJN110 developed less fibrosis upon chronic administration of CCl,
or following bile duct ligation, respectively, as reflected by decreased
sirius red staining, reduced fibrogenic cell accumulatio