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Registration of Clinical Trials

The Journal of Hepatology endorses the policy of the WHO and the International Committee of Medical Journal Editors ICMJE) on the
registration of clinical trials. Therefore, any trial that starts recruiting on or after July 1, 2005 should be registered in a publicly owned,
publicly accessible registry and should satisfy a minimal standard dataset. Trials that started recruiting before that date will be considered
for publication if registered before September 13, 2005.

More detailed information regarding clinical trials and registration can be found in New Engl J Med 2004; 351:1250-1251 and New Engl J
Med 2005; 352:2437-2438.
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GENIAL is a pioneering initiative targeting alcohol-related liver cancer (ALD-HCC). Our primary goal is to
identify genetic and environmental factors contributing to ALD-HCC risk and unravel how their interactions
drive alcohol-related liver carcinogenesis. By pinpointing individuals at risk, GENIAL will pave the way for
innovative prevention strategies and potential chemopreventive targets to tackle this devastating disease.
Moreover, GENIAL is dedicated to educating and empowering the entire EU community with vital knowledge
for effective disease prevention and early detection.
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Better understaning of gene-environment interactions © ALD-HCC risk stratification based on %@ sl Intormoiat risk
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?
?

2. PREVENTION 4, DIAGNOSIS AND TREATMENT
Comprehensive characterization of environmental and @ |dentification of potential chemopreventive targets

inherited genetic factors linked to ALD-HCC ® Characterization of early ALD-HCCs using
— radio-omics and circulating tumor DNA profiling
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The GENIAL Project is funded by the European Union within the Horizon Europe programme
under grant agreement No 101096312.
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A biomarker-based platform for early diagnosis of chronic liver disease to enable
personalized therapy

Academia and industries are joining forces to undertake the largest project ever in the
field of liver diseases

AIM:
To design and validate an Al-powered screening platform using biomarkers for the early
diagnosis of liver diseases in the population, and to establish links to care through
personalized interventions
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Screening for liver fibrosis
population-based study
across European Countries

A project that will change the paradigm
of diagnosis of chronic liver diseases

AlIM:

To assess the prevalence of liver fibrosis in the general
population using Transient Elastography, with the
objective of establishing criteria for screening for liver
fibrosis in the population.
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MICROBiome-based biomarkers

to PREDICT decompensation of SlCROB'PREDlCT

liver cirrhosis and treatment response

Project duration
6 1/4 years

Grant amount

Start
15 million €

01 January 2019

10 Countries

Follow-us on X and LinkedIN:
‘ 22 Partners

X @MicrobPredict ‘ \
in MICROB-PREDICT | 1 F2HES | icrob-predict.eu

(MICROB-PREDICT

investigates
the human microbiome to identify predictors and mechanisms associated with the
development of decompensation of cirrhosis and progression to
acute-on-chronic liver failure (ACLF).

-> New microbiome-based tests for better stratification of cirrhosis patients

- Personalized prediction and prevention of decompensation and ACLF

-> Clinical trial to predict response to treatment

- Modern, effective nanobiosensors as clinical tools with improved specificity

- More personalized treatment

- Increased survival times

- Decreased costs for the health systems g;’> EFCLIF A
V TR e MiinSter

@ vo:vnversyorone [T & it vaomera Dicbyvte —

sssssssssssssssssssssssssssssssssss

9
ID{IBAPS = . Y- OUH e
Ialj/z,fb UNIVERSITY of m % |CN29 T Odense ) &m L versiatr
TONDION DEBRECEN L It Catala University Hospital C Medisch Centrum

nnnnnnnnnnn

E08 UNIVERSITAT:
m‘ BARCELONA

2, .
L) . concentris
o TEAS L European Liver research management

he Home of Hepatology Patients’ Association

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement No 825694.




TUMOUR-HOST INTERACTIONS IN LIVER CANCER
OF CHILDHOOD AND ADULTS

THRIVE is a pioneering EU initiative that aims to enhance the

outcome of paediatric & adult liver cancer patients by:

advancing the identifying developing novel
understanding biomarkers for treatments to
of HCC current therapies overcome resistance

THRIVE Consortium

Josep M Llovet - FRCB-IDIBAPS, Spain Mathias Heikenwalder - EKUT, Germany
Helen Reeves - UNEW, UK Sven Nahnsen - EKUT, Germany
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Jessica Zucman-Rossi - UPCITE, France Jens Puschhof - DKFZ, Germany

Manel Esteller - [JC-CERCA, Spain Inn-Acta, Italy
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THURSDAY 06 JUNE

GENERAL SESSION I

GS-001

Thematic trial: phase 2 dose-ranging randomized clinical trial of
capsular or enema fecal microbiota transplant to prevent hepatic
encephalopathy in cirrhosis already on Rifaximin and Lactulose
Jasmohan Bajaj', Andrew Fagan!, Edith Gavis, Richard Sterling’,
Hannah Lee’, Brian Davis', Puneet Puri', Michael Fuchs’,

Amon Asgharpour, Travis Mousel', Joel Wedd?, Scott Matherly?,
Vaishali Patel?, Mohammad Siddiqui?, Velimir Luketic’,

Mary Leslie Gallagher!, Alexander Khoruts?. !Virginia Commonwealth
University and Richmond VA Medical Center, Richmond, United States;
2Virginia Commonwealth University, Richmond, United States;
3University of Minnesota, Minneapolis, United States

Email: jasmohan.bajaj@vcuhealth.org

Abstract GS-001 is under embargo until Wednesday 5 June 2024,
08:00 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases — even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL'’s
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.

ELSEVIER

GS-002

48-week off-therapy efficacy and safety of bulevirtide in
combination with pegylated interferon alfa-2a in patients with
chronic hepatitis delta: final results from the phase 2b, open-
label, randomised, multicentre study MYR204

Tarik Asselah!, Vladimir Chulanov?, Pietro Lampertico>#,

Heiner Wedemeyer®, Adrian Streinu-Cercel®”, Victor Pantea®,

Stefan Lazar®, George Sebastian Gherlan”°, Pavel Bogomolov'®,
Tatyana Stepanova'!, Viacheslav Morozov'?, Vladimir Syutkin'?,
Olga Sagalova'®, Dmitry Manuilov'®, Renee-Claude Mercier',

Lei Ye'®, Grace M. Chee'®, Ben L. Da'®, Audrey H. Lau'®, Anu Osinusi'®,
Marc Bourliere'®, Vlad Ratziu', Stanislas Pol'®,

Marie-Noélle Hilleret!'®, Fabien Zoulim?°. 'Hépital Beaujon APHP
Université de Paris-Cité, INSERM UMR1149, Clichy, France; 2Sechenov
University, Moscow, Russian Federation; >Division of Gastroenterology
and Hepatology, Foundation IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milan, Italy; “Department of Pathophysiology and
Transplantation, CRC “A. M. and A. Migliavacca” Center for Liver Disease,
University of Milan, Milan, Italy; >Medizinische Hochschule Hannover,
Klinik fiir Gastroenterologie, Hepatologie und Endokrinologie, Hannover,
Germany; ®Matei Bals National Institute of Infectious Diseases,
Bucharest, Romania; ”“Carol Davila” University of Medicine and
Pharmacy, Bucharest, Romania; 8Infectious Clinical Hospital “T. Ciorba”,
Chisinau, Moldova; °Dr. Victor Babes Foundation, Bucharest, Romania;
1M Viadimirsky Moscow Regional Research and Clinical Institute,
Moscow, Russian Federation; "'LLC Clinic of Modern Medicine, Moscow,
Russian Federation; "’LLC Medical Company “Hepatolog”, Samara,
Russian Federation; PInstitute of Emergency Medicine n.a. NV
Sklifosovsky, Moscow, Russian Federation; South Ural State Medical
University, Chelyabinsk, Russian Federation; "Gilead Sciences, Inc.,
Foster City, United States; '®Hopital Saint Joseph, Marseille, France; "' CH
Pitié-Salpétriére, Paris, France; 8Hépital Cochin, Paris, France; °Centre
Hospitalier Universitaire Grenoble Alpes, Grenoble, France; *°Hospital
Croix Rousse, Lyon, France

Email: renee-claude.mercier@gilead.com

Abstract GS-002 is under embargo until Wednesday 5 June 2024,
08:00 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases - even under embargo -
covering the data contained in abstracts selected to be highlighted
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during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL’s
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.

GS-003-YI

The role of endothelial cells in the ductular reaction-driven
regeneration

Rita Manco!, Gauthier Neirynck!, Camilla Moliterni®?2,

Isabelle Leclercq’. "UCLouvain, Brussels, Belgium; 2University of Rome
La Sapienza, Rome, Italy

Email: rita.manco@uclouvain.be

Abstract GS-003-YI is under embargo until Wednesday 5 June
2024, 08:00 CET, after which this abstract will be made publicly
available on the congress website and will be released for publication
in the supplement issue of the Journal of Hepatology.

Industry must not issue press releases - even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL’s
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.

GS-004

Prognostic significance of a change in liver stiffness measurement
by vibration-controlled transient elastography-a multicenter
cohort study of 10, 920 patients with metabolic dysfunction-
associated steatotic liver disease (MASLD)

Terry Cheuk-Fung Yip', Hye Won Lee?, Huapeng Lin,

Emmanuel Tsochatzis>, Salvatore Petta?, Elisabetta Bugianesi®,
Masato Yoneda®, Ming-Hua Zheng’, Hannes Hagstrom®,

Jerome Boursier®, José Luis Calleja Panero'®, George Boon Bee Goh'},
Wah-Kheong Chan'?, Rocio Gallego-Duran®3, Arun | Sanyal',

Victor de Lédinghen', Philip N. Newsome'®, Jiangao Fan'”,

Laurent Castera'®, Michelle Lai'®, Stephen A. Harrison?°,

Céline Fournier-Poizat?!, Grace Lai-Hung Wong!, Grazia Pennisi??,
Angelo Armandi??, Atsushi Nakajima®, Wen-Yue Liu’, Ying Shang?*,
Marc de Saint-Loup?®, Elba Llop Herrera?®, Kevin Kim Jun Teh'!,
Carmen Lara-Romero?’, Amon Asgharpour'®, Sara Mahgoub??,

Chan Mandy?®, Clémence M Canivet?>, Manuel Romero-Gémez>°,
Seung Up Kim?!, Vincent Wai-Sun Wong'. 'The Chinese University of
Hong Kong, Hong Kong, China; *Yonsei University College of Medicine,
Seoul, Korea, Rep. of South; >University College London Institute for Liver
and Digestive Health, London, United Kingdom; “University of Palermo,
Palermo, Italy; *University of Torino, Torino, Italy; ®Yokohama City
University Graduate School of Medicine, Yokohama, Japan; “The First
Affiliated Hospital of Wenzhou Medical University, Wenzhou, China;
8Karolinska Institutet, Stockholm, Sweden; °Centre Hospitalier
Universitaire, Angers, France; °Hospital Universitario Puerta de Hierro
Majadahonda, Madrid, Spain; "Singapore General Hospital, Singapore,
Singapore; ?University of Malaya, Kuala Lumpar, Malaysia; >Virgen Del
Rocio University Hospital, Seville, Spain; Virginia Commonwealth
University, Richmond, United States; ">University of Bordeaux, Bordeaux,
France; "®University of Birmingham, Birmingham, United Kingdom;
7Shanghai Jiaotong University School of Medicine, Shanghai, China;
8Université Paris Cité, Clichy, France; "’Harvard University, Boston,
United States; “°Pinnacle Clinical Research, San Antonio, United States;
2IEchosens, Paris, France; >University of Palermo, Acireale, Italy;
Z3University of Turin, Torino, Italy; **Karolinska Institutet, Solna,
Sweden; 2>Angers University Hospital, Angers, France; 2°Hospital Puerta
del Hierro, Madrid, Spain; >’ Virgen del Rocio University Hospital, Seville,
Spain; 2Queen Elizabeth Hospital, Birmingham, United Kingdom;
29Echosens, Newcastle, United Kingdom; °University of Seville, Seville,
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Spain; 3"Yonsei University School of Medicine, Seoul, Korea, Rep. of South
Email: wongv@cuhk.edu.hk

Abstract GS-004 is under embargo until Wednesday 5 June 2024,
08:00 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases - even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL's
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.

GS-005

mRECIST outcomes in EMERALD-1: a phase 3, randomized,
placebo-controlled study of transarterial chemoembolization
plus durvalumab with/without bevacizumab in participants with
embolization-eligible hepatocellular carcinoma

Bruno Sangro', Masatoshi Kudo?, Joseph Erinjeri?, Shukui Qin?,
Zhenggang Ren®, Stephen Chan®, Yasuaki Arai’, Jeong Heo®, Ahn Mai®,
Jose Escobar'®, Yamil Alonso Lopez Chuken'!, Jung-Hwan Yoon'?,
Won Young Tak'?, Tanita Suttichaimongkol', Mohamed Bouattour'®,
Shi-Ming Lin'®, Magdalena Zotkiewicz!”, Sajid Ali'8, Gordon Cohen'®,
Riccardo Lencioni?®. 'Liver Unit and HPB Oncology Area, Clinica
Universidad de Navarra and CIBEREHD, Pamplona, Spain; 2Department
of Gastroenterology and Hepatology, Kindai University Faculty of
Medicine, Osaka, Japan; >Interventional Radiology Service, Memorial
Sloan Kettering Cancer Center, New York, United States; *Cancer Center
of Nanjing, Jinling Hospital, Nanjing, China; °Department of Hepatic
Oncology, Liver Cancer Institute, Zhongshan Hospital, Fudan University,
Shanghai, China; ®State Key Laboratory of Translational Oncology,
Department of Clinical Oncology, Sir Yue-Kong Pao Center for Cancer,
The Chinese University of Hong Kong, Hong Kong SAR, China;
’Department of Diagnostic Radiology, National Cancer Center, Chuo-ku,
Tokyo, Japan; Department of Internal Medicine, College of Medicine,
Pusan National University and Biomedical Research Institute, Pusan
National University Hospital, Busan, Korea, Rep. of South; *General
Surgery Department, Nhan Dan Gia Dinh Hospital, Ho Chi Minh City,

ORAL PRESENTATIONS

Viet Nam; '°Hospital San Lucas Cardiolégica del Sureste, Chiapas,
Mexico; '] Can Oncology Center, New Leén, Mexico; ?Department of
Internal Medicine and Liver Research Institute, Seoul National University
College of Medicine, Seoul, Korea, Rep. of South; >Department of Internal
Medicine, School of Medicine, Kyungpook National University, Daegu,
Korea, Rep. of South; Division of Gastroenterology and Hepatology,
Department of Medicine, Faculty of Medicine, Khon Kaen University,
Khon Kaen, Thailand; >Medical Oncology, AP-HP Hopital Beaujon, Paris,
France; "®Department of Internal Medicine, Chang Gung Memorial
Hospital, Linkou Medical Center, Taoyuan, Taiwan; '“Oncology
Biometrics, Late Oncology Statistics, AstraZeneca, Warsaw, Poland;

8L ate Development Oncology, AstraZeneca, Cambridge, United
Kingdom; "°Global Medicines Development, AstraZeneca, Gaithersburg,
United States; *°Department of Diagnostic and Interventional Radiology,
University of Pisa School of Medicine, Pisa, Italy

Email: bsangro@unav.es

Abstract GS-005 is under embargo until Wednesday 5 June 2024,
08:00 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases - even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL’s
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.
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GS-011

Denifanstat, a fatty acid synthase (FASN) inhibitor, shows
significant fibrosis improvement and MASH resolution in
FASCINATE-2, a Ph2b 52 week international, randomized, double
blind, placebo-controlled trial in patients with F2 or F3 fibrosis
Rohit Loomba', Eduardo Martins?, Katharine Grimmer?,

Wen-Wei Tsai?, Marie O’ Farrell?, William McCulloch?,

George Kemble?, Pierre Bedossa?, Jose Cobiella?, Eric Lawitz>,
Madhavi Rudraraju®, Stephen A. Harrison®. "MASLD Research Center,
Division of Gastroenterology and Hepatology, Department of Medicine,
University of California San Diego, La Jolla, United States; 2Sagimet
Biosciences Inc., San Mateo, United States; >Liverpat, Paris, France;
“Global Research Associates, Homestead, Florida, United States;
>American Research Corporation, Texas Liver Institute, San Antonio,
United States; ®Pinnacle Clinical Research, San Antonio, United States
Email: roloomba@health.ucsd.edu

Abstract GS-011 is under embargo until Wednesday 5 June 2024,
08:00 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases - even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL’s
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.

FRIDAY 07 JUNE

GENERAL SESSION II

GS-006

Glucagon and GLP-1 receptor dual agonist survodutide improved
liver histology in people with MASH and fibrosis: Results from a
randomized, double-blind, placebo-controlled phase 2 trial
Arun J Sanyal’, Pierre Bedossa?, Mandy Fraessdorf®, Guy Neff?,

Eric Lawitz>, Elisabetta Bugianesi®, Quentin M. Anstee’,

Samina Ajaz Hussain?, Philip N. Newsome®®, Vlad Ratziu'®,

Azadeh Hosseini-Tabatabaei'!, Jérn M Schattenberg'?,

Mazen Noureddin'®, Naim Alkhouri'*, Ramy Younes®. 'Virginia
Commonwealth University, School of Medicine, Richmond, United States;
2Liverpat and University of Paris, Paris, France; >Boehringer Ingelheim,
Ingelheim, Germany; *Covenant Metabolic Specialists, LLC, Sarasota and
Ft Myers, United States; >Texas Liver Institute, San Antonio, United
States; ®University of Turin, Turin, Italy; “Newcastle University,
Newcastle, United Kingdom; SUniversity Hospitals Birmingham NHS
Foundation Trust, Birmingham, United Kingdom; °King’s College London
and King's College Hospital, London, United Kingdom; °Sorbonne
Université, Paris, France; "'Boehringer Ingelheim Pharmaceuticals Inc,
Ridgefield, United States; '>Saarland University Medical Center,
Homburg, Germany; *Houston Methodist Hospital and Houston
Research Institute, Houston, United States; "*Arizona Liver Health,
Chandler, United States

Email: arun.sanyal@vcuhealth.org

Abstract GS-006 is under embargo until Saturday 8 June 2024,
11:45 CET, after which this abstract will be made publicly available on
the congress website and will be released for publication in the
supplement issue of the Journal of Hepatology.

Industry must not issue press releases — even under embargo -
covering the data contained in abstracts selected to be highlighted
during official EASL Press Office activities or in official EASL Press
Office materials until the individual embargo for each data set lifts.
Media must not issue coverage of the data contained in abstracts
selected to be highlighted during official EASL Press Office activities
or in official EASL Press Office materials until the individual embargo
for each data set lifts.

Journalists, industry, investigators and/or study sponsors must abide
by the embargo times set by EASL. Violation of the embargo will be
taken seriously. Individuals and/or sponsors who violate EASL's
embargo policy may face sanctions relating to current and future
abstract submissions, presentations and visibility at EASL Congresses.
The EASL Governing Board is at liberty to ban attendance and/or
retract data.

Copyright for abstracts (both oral and poster) on the website and as
made available during The EASL Congress 2024 resides with the
respective authors. No reproduction, re-use or transcription for any
commercial purpose or use of the content is permitted without the
written permission of the authors. Permission for re-use must be
obtained directly from the authors.
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GS-007

Prospective validation of the prognostic value of liver stiffness
assessed by Fibroscan in primary sclerosing cholangitis: final
results of the FICUS study

Olivier Chazouilléres'?, Christoph Schramm?*, Palak J. Trivedi®,
Jonathan Bellet®, Aymeric Monegier du Sorbier’, Douglas Thorburn?,
Martti Farkkild®'°, Annarosa Floreani'!, Albert Pares!3,

Cynthia Levy', Ulrich Beuers'>'®, Henriette Ytting'”'¢,

Ehud Zigmond'®, Bertus Eksteen?®, Pietro Invernizzi?"%?,

Sara Lemoinne??3, Ansgar W. Lohse?*, Gideon M. Hirschfield®,
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patients with liver cirrhosis: results of the randomized controlled
trial
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Background and aims: We developed a web-based mobile health
application (ReLiver-N App [Rehabilitation of Liver by Nurse
Application]) for patients with liver cirrhosis. The aim of this study
was to determine the effect of the ReLiver-N App on patient
activation, self-efficacy, and quality of life.

Method: The study was carried out between October 2022 and May
2023 with 52 patients with liver cirrhosis by using the Patient
Activation Measure, Self-efficacy for Managing Chronic Disease 6-
item Scale, and Chronic Liver Disease Questionnaire. Patients in the
intervention (ReLiver-N App) group received comprehensive health
education and patient activation practices via the ReLiver-N App and
were followed up by text messages once a week. Patients in the active
control group received patient activation practices via the ReLiver-N
App. All of patients reached routine care up in the hospital. Patients in
the ReLiver-N App and active control groups completed the
measurements for patient activation practice for 12 weeks. The data
were evaluated using descriptive statistics, t-tests, Student’s t-tests,
variance, and regression analyses.
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Results: A statistically significant difference was found between the
post-test mean scores of the ReLiver-N App and active control groups
in terms of patient activation, self-efficacy, and quality of life (p <
0.01). The ReLiver-N App group participated in patient activation
practices at a rate of 70.8% and the active control group at a rate of
36.0%. At the end of this study 65.4% of the patients in the ReLiver-N
App group and 15.4% of the patients in the active control group had an
patient activity level of “3.”.

Conclusion: Mobile educational content and patient activation
practices aimed at increasing participation in self-care increased
the level of activation, self-efficacy, and quality of life of patients with
liver cirrhosis. It is recommended that the use of comprehensive
educational content and patient activation practices in the care
process of patients be generalized. Keywords: liver cirrhosis, nursing
care, patient activation, self-efficacy, quality of life.
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Background and aims: When patients are diagnosed with liver
cirrhosis, around 50% already present life-threatening symptoms.
Perceived stigma and a hierarchy in the patient-healthcare profes-
sional relation may hinder patients’ participation in their own care.
Further, patients’ knowledge regarding their disease, self-care, and
medical treatment, may influence both treatment effects and
patients’ needs of inpatient care. Knowledge about patient experi-
ences of liver cirrhosis health care is scarce. Hence, the aim of this
study was to capture patients’ descriptions of health care experiences
in relation to cirrhosis illness.

Method: Qualitative data from semi-structured interviews (n=18)
and open-ended responses in patient surveys (n=86), was collected
at six Swedish hospitals, from 2016-2022. Data was analyzed with
thematic analysis.

Results: Patients’ experiences were reflected in two themes: In the
first theme, ‘struggle to be in a dialogue’, patients expressed troubles
in getting understandable information, being involved and being
perceived as a person. In the second theme, ‘being helped or harmed’,
most patients described to be satisfied with the received care. Despite
this, they ‘endured care’, ‘felt lost’ in the healthcare organization and
‘not taken care of. Instead, they described as though they were falling
through the cracks.

Conclusion: Patients need assistance to become certain regarding
where to turn for cirrhosis health care. They should always be invited
to tell their narrative and be provided with information based on
their previous knowledge about their disease. Person-centered care
where patients are being perceived as a unique person, is vital for
patients’ sense of a safe and trustful relationship. This may be realized
by registered nurse involvement in the hepatology outpatient team,
which may prevent patients from falling through the cracks.
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Background and aims: Globally, chronic liver disease (CLD) and
cirrhosis is a serious public health problem and accounts for two
million deaths annually. The care of patients with end-stage liver
disease (ESLD), the final stage of CLD, is most often provided by the

help from informal caregivers. Although, the burden of this care on
caregivers has been found to be significant with experience of
physical and psychological symptoms, longitudinal research on
caregiver symptoms are few. Thus, the aim of this study was to
identify trajectories of symptoms to broaden our understanding of
caregiver symptom experiences to aid in design of interventions to
improve outcomes for caregivers.

Method: Informal caregivers for patients with ESLD were recruited
from liver clinics within two healthcare institutions in the
Northwestern United States. Inclusion criteria: age >18 years and
identified as the patient’s primary caregiver. Exclusion criteria: major
uncorrected hearing impairment and uncontrolled psychiatric
illness. Survey data were collected at baseline and again at 3, 6, 9,
and 12 months. Caregivers completed the Multidimensional
Caregiver Strain Index, Patient Health Questionnaire, Uncertainty in
Illness Scale for Family Members, Pittsburgh Sleep Quality Index,
Short Form Health Survey, and Mutuality Scale (relationship quality
with patient). Descriptive statistics and latent growth mixture
modelling were used to analyse the data.

Results: The sample (N =186, age 56.7 + 13.2 years) was predomin-
antly female (75.3%), white (89.2%), and cohabitating with patients
(76.9%). Over time caregivers experienced statistically significant
improvement in caregiver strain (p=0.001) and uncertainty (p=
0.001) but not in sleep quality and depressive symptoms. Patient
Charlson comorbidity index was associated with caregiver worsening
mental quality of life over time (p = 0.038). In contrast to non-spousal
caregivers, spousal caregivers had significantly worse mental quality
of life at study enrolment (p =0.006) but their mental quality of life
improved over time. Relationship quality and female gender were
significant predictors of change in caregiver physical quality of life,
both were associated with worsening physical quality over time (p =
0.011 and p =0.012, respectively).

Conclusion: It is essential for healthcare professionals to address
caregiver burden and symptoms experiences by spouse and non-
spouse caregivers to improve their overall health and ability to
continue to provide care. Future researchers should include longitu-
dinal and dyadic studies to examine how patients’ disease progres-
sion may affect spouse and non-spouse caregivers differently with
the goal of developing effective interventions.

0S-004

Testing for hepatitis C virus infection in prisons in England: room
for improvement

Kathryn Jack!, Brian Thomson', William Irving?. 'Nottingham
University Hospitals NHS Trust, Nottingham, United Kingdom;
2Nottingham University Hospitals NHS Trust, The University of
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Background and aims: Testing of all new entrants into prisons in
England for hepatitis C virus (HCV) infection is a critical policy in the
National Health Service England (NHSE) strategy to achieve the
World Health Organisation (WHO) hepatitis C elimination goals. This
study addresses the extent to which current testing targets are being
met in remand prisons, possible reasons for failure, and ways in
which testing rates might be improved.

Method: This mixed methods study comprised 4 distinct datasets: (I)
HCV testing data was collected from 3 category B prisons (remand or
short sentences) in the East Midlands for a period of one year (2022-
23), together with location prior to prison arrival and length of stay.
Failure to be tested was defined as no test recorded within 4 weeks of
arrival. (ii) A questionnaire listing possible reasons for failure to be
tested was administered to 166 people in prison (PIP) who were not
tested. (iii) A survey, using the tool Expert Recommendations for
Implementing Change (ERIC), and containing 76 implementation
strategies in 8 clusters, was sent to heads of healthcare at 30 prison
establishments in England, with a follow-up telephone call to
encourage return. (iv) Face-to-face interviews were semi-structured
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according to the five domains of the Consolidated Framework for
Implementation Research (CFIR) containing 39 constructs, were held
with 13 key healthcare professional staff at the study prisons. All 4
datasets were triangulated to facilitate the development of a novel
model of sustainable blood-borne virus testing.

Results: Anti-HCV test uptake rates for the 52-week timeframe for
Prisons 1, 2, and 3 were 17.2% (594/3456), 28.3% (590/2081), and
42.5% (558/1307). Testing was more likely if PIP were admitted from
the community (39%) as opposed to via prison transfer (31%) and if
length of stay was >21 days (39% versus 27%). Two-thirds of 166 PIP
not tested gave the reason “I am not interested.” Within the ERIC
framework, staff education, stakeholder interrelationships, and
prisoner engagement were the top three groups with the most
interventions implemented, and the financial interventions group
was the least implemented. Interviews with healthcare staff revealed
21 barriers and 9 facilitators to HCV testing within the 39 available
CFIR constructs. Key barriers include a lack of time and space during
the PIP arrival process, competing healthcare and prison regime
priorities, and the interpretation that an opt-out approach involves a
choice to accept or decline a test. Successful facilitators include
incentivising PIP, external support, and adapting opportunities for
healthcare delivery.

Conclusion: HCV testing rates within the 3 prisons in this study were
far below the intended national target (75%). This study has identified
a number of ways that testing rates might be improved, through
removal of barriers and adoption of facilitators to testing.
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Alcohol-related liver disease
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disease identifies specific cell subpopulations characterized by an
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Background and aims: Alcohol-related liver disease (ALD) alters the
normal architecture of the liver impairing liver function and
eventually leading to its severe form, alcohol-associated hepatitis
(AH). The phenotypic alterations of the different cell types through
ALD progression are largely unknown. The aim of this work was to
dissect the transcriptomic identity of cellular populations across ALD
stages by using single-cell RNA sequencing (SCRNAseq) of liver
biopsies at different stages of the disease.

Method: Liver biopsies were obtained from patients with ALD with
different disease stages ( patients with compensated liver disease, n =
3 and patients with AH, n=6) and from healthy donors (n=3).
Samples were processed by mechanical and chemical digestion and
SCRNAseq was performed using the 10X Genomics platform. Data
were analyzed with Seurat in R and Reactome, KEGG and Gene
Ontology databases were used to describe biological function of
cellular subtypes.

ORAL PRESENTATIONS

Results: A total of 30, 092 cells were clustered based on their
expression pattern and 60 cell subpopulations with a unique
transcriptomic identity were defined. Among these, 12 were found
significantly enriched in AH and defined as the specific AH
subpopulations. We analyzed the biological processes of every AH
subpopulation: 1) 2 subpopulations of hepatocytes that expressed
genes of cytokine signaling (IL32%), neutrophil degranulation
(ORM1") and cellular stress (PRDX1"); 2) 2 subpopulations of
cholangiocytes that expressed hepatic progenitor cell genes
(EPCAM") and epithelial-to-mesenchymal cell transition genes
(FGFR1%); 3) 2 subpopulations of endothelial cells that expressed
genes associated with cytokine production (IRF1*) and extracellular
matrix interaction (ITGA6"); 4) 3 subpopulations of hepatic stellate
cells with activated phenotype, expressing genes associated with
inflammation and fibrogenesis (COL1A1); 5) 1 lymphocyte sub-
population that expressed genes related to cell stress and heat shock
proteins (HSPA1A"); and finally 6) 2 macrophages subpopulations
characterized by an inflammatory profile expressing cytokines
(CCL4™) and complement related genes (VIN™).

Conclusion: This study unveils for the first time the transcriptomic
identity of the liver cell populations during in the progression of ALD
at a single cell level. Moreover, the functional analysis of the specific
subpopulations associated to AH reveals inflammation and matrix
remodeling as common key biological features among cellular
compartments.
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Incretin-based therapies reduce alcohol intake in lean and obese
hamster models of chronic alcohol consumption
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Background and aims: Rodent studies suggested that GLP-1 receptor
agonists reduce alcohol intake in mouse and rat, but these species are
not truly alcohol dependent. Golden Syrian hamsters spontaneously
show a high preference for alcohol and may represent a better animal
model. Here we setup two hamster models of chronic alcohol
consumption to evaluate incretin-based therapies.

Method: In the first model, normal hamsters were fed a 4-week chow
diet with free access to normal water or 15% alcohol-enriched water.
Hamsters were then kept on the same diet and treated for 3 weeks
with vehicle, semaglutide 0.04 mg/kg or tirzepatide 0.05 mg/kg
subcutaneously every 3 days. The second model used hamsters
with obesity and metabolic dysfunction-associated steatohepatitis
(MASH), induced with a 20-week free choice diet which presents
hamsters with a choice between control chow or high fat/cholesterol
diet, and normal water or 10% fructose-enriched water. Hamsters
were then maintained on the same diet with the 10% fructose water
supplemented with 15% alcohol and treated with vehicle or
semaglutide 0.06 mg/kg subcutaneously QD for 5 weeks.

Results: In the first model, hamsters reduced their normal water
intake by >50% and gradually increased their 15% alcohol-enriched
water intake by 275% during the 4-week induction period. Compared
with vehicle, semaglutide and tirzepatide significantly prevented
weight gain and reduced food intake only during the first week of
treatment. Both drugs markedly increased normal water intake and
significantly lowered 15% alcohol-enriched water intake during the
3-week treatment. This effect was associated with lower plasma free
fatty acids levels and, for tirzepatide only, a significant reduction in
hepatic triglycerides content. In the second model, obese hamsters
treated with semaglutide showed a 17% body weight loss (p < 0.01 vs.
vehicle) with a transient food intake lowering. While vehicle treated
hamsters showed a progressive 52% increase in fructose/alcohol-
enriched water intake, semaglutide strongly reduced it and signifi-
cantly raised normal water intake. However, semaglutide did not
alter MASH and liver fibrosis.
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Conclusion: Incretin-based therapies reduce alcohol intake in lean
and obese hamsters having free access to alcohol. These preclinical
models will be helpful to evaluate the benefits of novel therapies on
chronic alcohol consumption.
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Background and aims: Cellular senescence, a state of irreversible cell
cycle arrest, has been associated with progression and poor outcomes
in chronic liver diseases such as metabolic dysfunction-associated
steatohepatitis (MASH). However, the role of senescence in alcohol-
related liver disease and alcohol-associated hepatitis (AH) remains
unclear. Here, we investigated temporal changes in the transcrip-
tomic expression of senescence markers in a cohort of severe AH
(sAH) patients following alcohol cessation.

Method: Liver tissue biopsies were obtained at day O (baseline) and
day 28 (d28) from participants with sAH enrolled in the ISAIAH
clinical trial of canakinumab (CAN), an anti-IL-1p antibody (n =32; 27
paired samples). RNA was extracted, and bulk RNA sequencing
performed. Gene level differential expression analysis was computed
with respect to time as categorical variable, and with respect to CAN
as an interaction with time, using a linear mixed effects model,
adjusting for age and sex as fixed effects and with patient as random
intercept. Gene set enrichment analysis (GSEA) was computed with
fgsea; cell type specific markers were annotated using the Liver Cell
Atlas. False discovery rate <0.05 was considered significant.

Results: CAN treatment revealed no significant transcriptomic
differences at d28 compared to the placebo group. However, Model
for End-Stage Liver Disease (MELD) score improved at d28 in 93% of
patients with paired samples (CAN: 13/14; placebo: 12/13), with 2,
921 genes significantly dysregulated with respect to baseline.
Expression of senescence markers including Cyclin Dependent
Kinase Inhibitors 1A, 2A and 2B (CDKN1A; CDKN2A; CDKN2B) was
significantly downregulated at d28. Genes linked to the senescence-
associated secretory phenotype (SASP), including chemokine (C-X-C
motif) ligand 1 (CXCL1) and transforming growth factor beta 2
(TGFB2) were also significantly downregulated. P53 pathway and
apoptosis gene sets were significantly enriched, driven by wide-
spread downregulation of gene set members. Markers of acute
inflammation, including C-reactive protein (CRP), were significantly
downregulated at d28. Genes associated with fatty acid and bile acid
metabolism were upregulated at d28, suggestive of a restoration of
liver metabolic function following alcohol cessation. Hepatocyte
genes (e.g. albumin [ALB] and hepatocyte nuclear factor 4 alpha
[HNF4A]) were also upregulated at d28, while markers of biliary cells
(e.g. keratin 7 [KRT7], prominin-1 [PROM1]) and other cell types were
downregulated.

Conclusion: Improvement in sAH patients following alcohol cessa-
tion is characterized transcriptomically by reduced expression of
senescence, SASP and apoptosis-related factors. Concomitant down-
regulation of inflammatory factors and upregulation of hepatic and
metabolic factors further suggest a partial restoration of hepatic gene
expression.
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Background and aims: Phosphatidylethanol (PEth) is a mid-term
biomarker (weeks) that could bridge the detection windows of
urinary ethyl glucuronide (uEtG) (days) and scalp hair (h)EtG
(months), but is barely validated in patients with alcohol-related
liver disease (ALD). In addition, the reported detection windows per
biomarker are highly variable (1 to 7 days for uEtG and 2 to 4 weeks
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for PEth). While the assessment of any alcohol use is important in the
follow-up of ALD patients, categorizing patients based on different
levels of alcohol use could aid in assessing the contributive effect of
alcohol in other liver diseases, such as metabolic dysfunction-
associated steatotic liver disease. We assessed the diagnostic accuracy
and optimal detection windows of PEth, uEtG, hEtG, and the novel
biomarker fingernail (n)EtG, for different levels of alcohol use in
patients with ALD cirrhosis.

Method: Alcohol use in the prior 3 months was questioned using the
Alcohol Timeline Followback Method in patients with ALD cirrhosis. 1
to 7-day detection windows were assessed for uEtG and 1 to 5 weeks
for PEth. hEtG (3 cm proximal hair strand) and nEtG were used to
assess alcohol use in the prior 3 months. Increased alcohol use was
defined as >2 U/d for females and >3 U/d for males, and excessive use
as >5U/d for females and >6 U for males. Possible confounding
factors were assessed by uni- and multivariate linear regression.
Results: 110 patients (mean age 60.7 yrs (SD 10.7); male 74.5%, CP A
59.1%) were included. For any use, uEtG (n=98) yielded the highest
diagnostic accuracy over a 3-day detection window (sensitivity (SE)
100%, specificity (SP) 93.4%, positive predictive value (PPV) 81.5%,
negative predictive value (NPV) 100%), and PEth (n=105) over a 3-
week window (SE 95.2%, SP 98.4%, PPV 97.6%, NPV 96.9). For any use
in the prior 3 months, hEtG (n =97) had a SE of 89.7%, SP of 86.2%, PPV
of 81.4%, and NPV of 92.6%, and nEtG (n = 77) a SE of 78.9%, SP of 97.4%,
PPV of 96.8%, and NPV of 82.6%.

PEth and hEtG had high NPV for increased (PEth: SE 76.9%, SP 89.9%,
PPV 71.4%, NPV 92.2%; hEtG SE 89.3, SP 89.9%, PPV 78.1%, NPV 95.4%)
and excessive use (PEth: SE 83.3%, SP 80.6%, PPV 35.7%, NPV 97.4;
hEtG: SE 100%, SP 79.3%, PPV 46.9%, NPV 100%).

Absolute values of uEtG (B: 0.860 (SD 0.042); p <.001), PEth (B:1.594
(SD 0.191); p<.001), and hEtG (B: 0.931 (SD 0.097); p<.001) only
correlated with alcohol use and not with renal dysfunction, CP score,
or sex in multivariate analysis, nor diuretics use for uEtG and
hemoglobin for PEth.

Conclusion: In patients with ALD cirrhosis, uEtG, PEth, and hEtG have
excellent and complementary diagnostic accuracies to detect any
alcohol use in the prior 3 days, 3 weeks, and 3 months, respectively.
PEth and hEtG have high accuracies in excluding increased and
excessive alcohol use. Nail EtG can provide an alternative when scalp
hair is unavailable but needs further validation.
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Background and aims: Portal vein thrombosis (PVT), a common
thrombotic complication in cirrhosis (CH), lacks clear pathophysi-
ology. Unlike thrombosis in other areas, in PVT anticoagulation rarely
achieve complete recanalization and alternative treatments are
scarce. Our study seeks to unravel the molecular-level pathophysi-
ology of PVT in CH patients and to identify new therapeutic targets.
Method: 1) Histological analysis of portal vein segments from
explanted livers of patients with cirrhosis with (CH-PVT, n=15) and
without (CH, n=33) PVT, compared to a control group (CT, n=28)
without portal hypertension; 2) RNA sequencing of primary portal
vein endothelial cells (PVECs) obtained during liver transplantation
from CH-PVT (n=5), CH (n=12), and controls (n=3); 3) Drug
repurposing study using the DrugGene Interactions database; 4) In
vitro treatment of previously isolated primary PVECs from CH (n=7)
and CH-PVT (n =6) patients. Cells were treated with selected drugs
for 24 h and analyzed using qPCR and Western blotting.

Results: Tunica Intima (TI) of PVs from CH was mildly increased vs. CT
(TI thickness: 0.6 £0.5 vs. 0.4+ 0.3 mm, p=0.23). This increase was
much more pronounced when PVT was present (TI thickness: CH-
PVT 1.3£0.7 mm; p=0.05 vs CH). Increased thickness was primarily
due to endothelial layer proliferation and notable changes in the
subendothelial layer composition, which exhibited a secretory
phenotype marked by heightened mucin and extracellular matrix
(ECM) deposition and reorganization. Transcriptomic analysis of
isolated PVECs revealed dysregulation of pathways related to
cytoskeletal reorganization, ECM remodeling and TGFB/SMAD sig-
naling with endothelial-to-mesenchymal transition (EndMT) emer-
ging as the predominant mechanism behind CH-PVT. Remarkably no
markers of coagulation exhibited deregulation. In silico drug
repurposing analysis identified statins as potential agents targeting
these changes. In vitro simvastatin treatment of primary human
PVECs ameliorated EndMT-related hallmarks, increasing endothelial
markers (NOS3) and reducing mesenchymal markers (FSP1), adhe-
sion molecules (VCAM), Snaill transcription factor and pSMAD2/
SMAD?2 ratio levels, suggesting a preventive role in EndMT initiation/
progression.

Conclusion: Portal vein undergoes significant changes at the
endothelial level in cirrhosis, which are particularly pronounced in
those patients developing PVT. EndMT has been identified as the
underlying process driving these changes in portal endothelium,
which appears to unfold gradually, commencing from CH and
reaching its peak with the onset of PVT. Simvastatin’s potential to
modulate EndMT in PVEC makes it a promising option for PVT
treatment and prevention.
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Background and aims: Acute decompensation (AD) of liver cirrhosis
is characterized by smoldering systemic inflammation that favors the
development of organ failure, a condition known as acute-on-chronic
liver failure (ACLF) associated with high short-term mortality. In this
context, inflammation-related immunosuppression is a crucial factor
contributing to secondary infections and multiple organ dysfunction.
In this study we explored the profile of immunomodulatory lipid
mediators in patients with AD cirrhosis with and without ACLF and
investigated their effects on leukocyte function.

Method: The profile of 101 lipid mediators was determined by
targeted lipidomics using liquid chromatography coupled to tandem
mass spectrometry in plasma from 84 patients with AD cirrhosis
without ACLF (stratified in stable decompensated cirrhosis (n=53),
unstable decompensated cirrhosis (n=10) and patients with high-
risk of developing ACLF ( pre-ACLF) (n=21)), and 9 patients with AD
cirrhosis and ACLE For comparison, 31 healthy donors were included.
Bioassays determining degranulation, respiratory burst capacity and
phagocytosis were performed to assess changes in polymorpho-
nuclear leukocyte function. Cytokine secretion, autophagy responses
and mitochondrial dynamics in mononuclear leukocytes were
determined by high-throughput multiplex MILLIPLEX assays and
Western blot analysis.

Results: The exploratory analysis of the baseline lipid mediator
profile showed higher plasma levels of linoleic acid (LA)-derived lipid
mediators in patients with AD cirrhosis as compared to healthy
controls. Multiple testing identified the LA-derived 9, 10-dihydroxy-
12-octadecenoic acid (9, 10-DiHOME) as the only lipid mediator with
discriminating power between AD patients with established ACLF
from those without. Plasma levels of 9, 10-DIHOME followed the
severity course of the disease, were significantly higher at the time
AD patients manifested an active infection and peaked at ACLF
presentation. Moreover, expression of soluble epoxyde hydrolase
(sEH), the enzyme responsible for the biosynthesis of 9, 10-DiHOME,
was markedly upregulated in mononuclear leukocytes from AD
patients. In the polymorphonuclear leukocyte bioassays, 9, 10-
DiHOME impaired degranulation, phagocytosis, and respiratory
burst capacity. In the mononuclear leukocyte bioassays, 9, 10-
DiHOME significantly impaired cytokine secretion and altered
autophagic responses and mitochondrial dynamics.

Conclusion: Leukotoxin 9, 10-DiHOME weakens immune-cell
response and therefore the higher circulating levels of this lipid
mediator in patients with AD cirrhosis might enhance susceptibility
to bacterial infection and precipitate ACLE. These data also position
sEH as potential candidate for drug treatment in this condition.
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Background and aims: Cirrhosis is characterised by a progressive
decline in liver function coupled with a simultaneous breakdown of
both the epithelial and gut-vascular barrier (GVB). This disrupted
integrity allows for the translocation of pathogenic bacteria from the
gut to the liver, intensifying systemic inflammation and exacerbating
hepatic injury. In this study, we elucidate the critical role played by
specialized intestinal macrophages in preserving vascular barrier
integrity.

Method: Cirrhosis was induced in genetically modified mice by
subcutaneous injection of CCl, for 20 weeks. We performed single-
cell transcriptomics of the small intestinal lamina propria macro-
phage population from cirrhotic and control animals.

Results: The induction of cirrhosis in Cx3cr1“ER™ Rosa26-LSL-YFP
mice, resulted in a decrease of YFP* cells lining the vasculature, as
disease progresses. The loss of long-lived GVB-associated macro-
phages coincided with increased bacterial translocation to the liver.
To investigate the transcriptional changes within lamina propria
macrophages that may account for the elevated pathological bacterial
translocation, we performed single-cell RNA sequencing on viable,
CD45", CD11b" cells. We mapped the transcriptomes of the long-lived
GVB-associated macrophages (YFP*) along with all other lamina
propria myeloid cells in experimentally induced cirrhosis versus
control animals. Unbiased hierarchical clustering revealed distinct
clusters of cells comprising distinct populations of myeloid cells,
dendritic cells and lymphocytes. Further subclustering of myeloid
cells revealed a monocyte cluster expressing S100a4, Ly6¢c2 and Ccr2
and four macrophage clusters expressing Adgre1 (F4/80), Cx3cr1 and
Csf1r. Preliminary findings already suggest an increase in inflamma-
tory monocytes in the experimental cirrhosis group (20% of the total
myeloid population in control animals versus 33% in cirrhosis).
Additionally, we identified one cluster upregulating core macrophage
genes (Clqa, Mrcl, Selenop) (Resident Macs). Another cluster was
marked by the upregulation of interferon response genes ([fit2, Isg15)
(IFN-responding Macs). We further identified an Adamdec1™ Macs
cluster co-expressing Hes1 and Acp5. Of interest, in this cluster,
Hmox1 and Vcam1 are downregulated in cirrhosis animals. Finally, we
detected a Lyve1l® Macs cluster that featured elevated expression of
genes associated with phagocytosis (e.g. Cd163). Currently, further in-
depth analysis on disease differences between control and cirrhosis
myeloid cells is ongoing.

Conclusion: Our data provide novel insights into the role of
specialized intestinal lamina propria macrophages in GVB barrier
failure and bacterial translocation in an experimental model of
cirrhosis.
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Background and aims: Advanced liver fibrosis is the key risk factor
for hepatocellular carcinoma. Given the absent approved treatment
options for treatment of fibrosis, there is a key unmet medical need
for HCC chemoprevention to improve patient outcome. The liver
tissue-based prognostic liver signature (PLS) and the blood-based
prognostic liver secretome (PLSsec) have been shown to robustly
predict progression of liver disease, HCC risk and survival in a large
number of independent cohorts with chronic liver disease (Fujiwara
et al. Sci Transl Med 2022). Using a cell-based assay modeling the
clinical PLS, we previously identified the FDA approved histamine 2
receptor (HRH2) antagonist Nizatidine as a candidate compound for
HCC chemoprevention (Crouchet et al. Nat Commun 2021). The aim
of this study was to evaluate HRH2 as a target for chemoprevention to
foster its clinical translation.

Method: HRH2 was evaluated as a driver for MASH-induced
hepatocarcinogenesis in a loss-of-function study using a Hrh2 KO
mouse model subjected to CD-HFD. In parallel, HRH2 antagonist
Nizatidine was investigated as candidate compound for chemopre-
vention in patient-derived human liver chimeric mice and patient-
derived liver spheroids. Liver fibrosis, progression to HCC and the
liquid biomarker PLSsec were used as clinical candidate readouts.
Results: The genetic loss-of-function study in a CD-HFD mouse
model for MASH/HCC revealed a robust and significant effect of Hrh2
KO on liver tumor burden, validating the functional role of HRH2 in
hepatocarcinogenesis of MASH and therapeutic target. HRH2 blocker
Nizatidine inhibited liver fibrosis progression in a human liver
chimeric MASH mouse model without any detectable adverse effects
as shown by Sirius red staining and a decreased expression of fibrosis
markers. Moreover, macroscopic examination of humanized livers
revealed reduced liver nodules in Nizatidine treated animals.
Improvement of liver disease was associated with a PLSsec reversal
associated with HCC risk in the serum of treated mice. The findings
were validated in patient-derived liver spheroids showing a robust
PLS reversal after Nizatidine treatment.

Conclusion: HRH2 is a driver of hepatocarcinogenesis in MASH.
HRH2 antagonist Nizatidine is a candidate compound for HCC
chemoprevention. The reversal of PLSsec offers a simple non-invasive
biomarker as a readout. Our results using genetic validation, efficacy
and safety studies in patient-derived models pave the way for clinical
development of HRH2 inhibitors for HCC chemoprevention using the
non-invasive biomarker PLSsec as a clinical readout.
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Background and aims: Long-term albumin infusion has been shown
to reduce mortality in cirrhosis, but the mechanism of its beneficial
effect remains unknown. The aims of this study were to understand
the role of albumin in modulating the gut-liver-axis by studying rat
and mouse models of cirrhosis and ACLF, treated with long-term
albumin injections.

Method: Models: Rats: 34 Analbuminaemic (NAR) and 36 wild-type
(WT); 4-week bile duct ligation (BDL + LPS (ACLF) (0.025 mg/kg ip) +
Human albumin 20% (1.5 g/kg ip; 2-week). Mice: 39 C57BI mice 12-
week carbon tetrachloride (CCL4) (orally +2 mg/kg LPS) (ACLF)+
albumin injections (1.5 g/kg ip; 2-week). Plasma biochemistry and
hepatic TUNEL staining. Liver qPCR and RT? PCR profiler for TLR4
genes. Plasma cytokines analysed with Luminex, TLR4 reporter cells
assay and plasma cell death ELISA. Gut permeability assessed with
plasma D-lactate. Western blot and RT? PCR Profiler of tight junction
proteins.

Results: Survival: Coma-free survival was reduced in both WT and
NAR ACLF animals of both species, which was significantly increased
in the ACLF treated with albumin ( p = 0.027). Liver injury: Liver injury
(assessed by plasma ALT and hepatic TUNEL staining) improved
following albumin injection, with significant reduction seen in WT
ACLF animals [p =0.01; p <0.001 respectively]. Gut permeability: In
both cirrhosis and ACLF models, increased gut permeability (mea-
sured using plasma D-lactate) and reduced abundance of tight
junction proteins, ZO-1, claudin-4 and occludin was observed, which
were restored by albumin infusions (NAR ACLF p =0.011). Cytokines,
PAMPs and DAMPs: Albumin infusions decreased circulating cyto-
kines (IL-1beta [WT ACLF 659.2->522.8 pg/ml, NAR ACLF 123.5-
>8.8 pg/ml], IL-10 [NAR ACLF 110.1->12 pg/ml], IL-6 [WT ACLF
13696.7->10310.0 pg/ml, NAR ACLF 4915.8->237.1 pg/ml] and
TNFalpha [NAR ACLF 2519.4->97.7]), pathogen and damage asso-
ciated molecular patterns (measured by plasma TLR4 activation and
plasma markers of cell death respectively) in cirrhosis models and
ACLF models significantly (TLR4 reporter NAR ACLF [ p <0.001], Cell
death WT ACLF [ p <0.001], NAR ACLF [p =0.012]). Gene expression:
The absence of endogenous albumin was associated with greater
hepatic TLR4 expression and related genes (TLR4, TNFalpha, and IL-
1beta), with a significant reduction of expression in all disease groups
with the addition of albumin injections (p < 0.05).

Conclusion: Long-term albumin infusions significantly reduce the
mortality of ACLF animals by impacting on hepatic TLR4 related
pathways that significantly reduce endotoxin sensitivity. This is
manifested by significant reduction in the severity of inflammation,
hepatocyte cell death and further endotoxemia. The data show for the
first time that these beneficial effects are likely due to the effect of
albumin on the integrity of the gut tight junctions and permeability.
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Background and aims: The primary goal of treatment in auto-
immune hepatitis (AIH) is to achieve complete biochemical response
(CBR) and prevent progression of disease, which may result in liver
transplantation and death. Not achieving CBR within 6 or 12 months
is associated with liver-related adverse outcomes. However, many
patients reach CBR after 6-12 months. This may still be prognostically
favorable compared to not achieving CBR at all. Also, some patients
who achieve CBR may still have progression to cirrhosis or
decompensation. This study aimed to investigate to what extent the
time to CBR affects the risk of disease progression and adverse
outcomes.

Method: This retrospective, observational, multicenter analysis
included all patients from the updated international AIH group
retrospective registry with data on CBR and follow-up data. Kaplan
Meier and Cox regression were used to evaluate timing of CBR in
relation to development of cirrhosis development and on liver
transplant-free survival.

Results: This analysis included 1105 patients across 7 countries. CBR
was achieved in 385 (35%), 115 (10%) and 210 (19%) patients at <6, 6-
12 and >12 months respectively. 395 (36%) of the patients never
achieved CBR. During a median follow-up of 6 (range 0-43) years, 113
deaths occurred, of which 55 were liver-related, and 43 patients
underwent liver transplantation. Of the 814 patients without
cirrhosis at diagnosis, 113 (14%) progressed to cirrhosis. Patients
who never achieved CBR had a higher risk of progression to cirrhosis
(HR 5.2 95% CI 3.4-7.7 p<0.001) and liver-related death or liver
transplantation (HR 9.8 95% CI 5.9-16.4 p<0, 001) compared to
patients who did achieve CBR. Progression to cirrhosis was lower if
CBR <6 months (HR 0.3 95% CI 0.1-0.6 p <0.001), but not when CBR
6-12 months (HR 0.6 95% C1 0.2-1.3 p =0, 195), compared to CBR >12
months. Survival was not higher in patients with CBR at <6 months
(HR 0.6 95% C1 0.2-1 p=081) or 6-12 months (HR 0 95% CI 0-2 p =
0.676) compared to patients with CBR at >12 months.

Conclusion: Patients not achieving CBR face markedly higher risks of
progression to cirrhosis and liver-related mortality or transplant-
ation. While early CBR (<6 months) was associated with less
progression to cirrhosis, there was no association between timing
of CBR and liver transplant-free survival. Achieving CBR is crucial for
prognosis, with delayed CBR still offering benefits compared to never
reaching CBR at all.
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Background and aims: Elafibranor, a dual peroxisome proliferator-
activated receptor-alpha/delta agonist, is being investigated in
primary biliary cholangitis (PBC). In the phase IIl ELATIVE® trial
(NCT04526665), elafibranor efficacy was assessed in patients with
PBC with inadequate response or intolerance to ursodeoxycholic acid.
PBC s characterised by elevated alkaline phosphatase (ALP) levels. As
the disease progresses, total bilirubin (TB) levels increase. ALP and TB
have prognostic value and form the basis of several clinical
biochemical response criteria.

The primary end point (POISE trial end point criteria: ALp
<1.67xupper limit of normal [ULN], ALP reduction >15% from baseline
[BL] and TB at or below ULN) was met by a significantly greater
proportion of patients receiving elafibranor vs placebo (treatment
benefit: 47.2%) at Week 52. Results from other binary biochemical
response criteria, secondary outcomes in ELATIVE®, are presented
here.

Method: In the global, double-blind, placebo-controlled ELATIVE®
trial, patients were randomised 2:1 to once-daily elafibranor 80 mg
or placebo. Biochemical response rates at Week 52 were analysed
using POISE and: Paris I (ALp <3 x ULN, aspartate aminotransferase
[AST] <2 x ULN and TB <1 mg/dL); Paris I (ALP <1.5 x ULN, AST <1.5 x
ULN and normal TB); Barcelona (ALP normalisation or reduction >40%
from BL); Momah/Lindor (ALP <1.67 x ULN and TB <1 mg/dL); and
complete biochemical response (normal ALP, TB, AST, alanine
aminotransferase, albumin and international normalised ratio)
criteria. Rotterdam criteria (normalisation of TB and/or albumin)
were used but are not reported as few patients had abnormal BLTB or
albumin (n=6). Exact Cochran-Mantel-Haenszel tests stratified by
the randomisation factors were performed to examine the treatment
benefit of elafibranor vs placebo.
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Results: 161 patients received elafibranor (n=108) or placebo (n=
53). Mean age was 57 (standard deviation: 9) years, and 96% of
patients were female. BLALP and TB levels were similar in each group.
Responder rates consistently favoured elafibranor over placebo across
Paris 1 (treatment benefit: 22.0%; odds ratio [OR]: 2.85; 95%
confidence interval [CI]: 1.34-7.18; p=0.0061); Paris II (treatment
benefit: 37.5%; OR: 16.65; 95% CI: 4.59-91.76; p <0.0001); Barcelona
(treatment benefit: 54.7%; OR: infinity; 95% Cl: 20.22-infinity; p <
0.0001); and Momah/Lindor (treatment benefit: 42.8%; OR: 15.42;
95% Cl: 4.60-50.00; p<0.0001) criteria. A complete biochemical
response was observed in 10 patients (9.3%) receiving elafibranor;
none receiving placebo (OR: infinity; 95% CI: 1.51-infinity; p=
0.0305).

Conclusion: Elafibranor provided a consistent and significantly
greater biochemical response in patients with PBC compared with
placebo after one year of treatment using several prognostic scoring
systems. Study sponsor: GENFIT; publication sponsor: Ipsen.
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Background and aims: Differentiating Autoimmune Hepatitis (AIH)
from Primary Biliary Cholangitis (PBC) histologically can be difficult.
Florid PBC may show interface hepatitis in up to 25% of cases and
errors may lead to overestimation of AIH and overtreatment with
immunosuppressors. This study applies a deep learning (DL)-based
pipeline for the diagnosis of AIH and PBC.

Method: We conducted a multicenter study across six European
referral centers, and built a library of digitized liver biopsy slides
dating from 1997 to 2023. A training set of 354 cases (266 AIH and 102
PBC) and an external validation set of 92 cases (62 AIH and 30 PBC)
were available for analysis. A novel artificial intelligence (Al) model,
the Autoimmune Liver Neural Estimator (ALNE), was trained on
whole-slide images (WSIs) with haematoxylin and eosin staining.
The ALNE model was evaluated against clinico-pathological diagno-
ses and tested for interobserver variability among general patholo-
gists. Attention heatmaps and explainable machine learning (ML)
were used for further characterization of the output.

Results: ALNE demonstrated high accuracy in differentiating AIH
from PBC, achieving an AUROC of 0.81 in external validation.
Attention heatmaps showed that ALNE tends to focus more on
areas with increased inflammation, associating such patterns
predominantly with AIH. Inconsistency among general pathologists
was noticed when evaluating a random sample of the same cases. A
multivariate explainable ML model including clinical variables
revealed that misclassified PBC cases were more often characterized
by abnormal AST levels. When applied to cases with overlapping
features, ALNE was able to recognize the most prevalent disease.
Conclusion: The ALNE model is the first system generating a
quantitative and accurate differential diagnosis among AIH, PBC
and PBC-AIH cases, using digital pathology slides without prelimin-
ary expert annotation. The ALNE model has the potential to support
differential diagnosis of autoimmune liver disease.
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Background and aims: Non-invasive techniques may have a
promising potential in predicting disease outcomes and evaluating
the effectiveness of therapies in people living with autoimmune
hepatitis (AIH). In this study, we aimed to investigate the usefulness
of liver stiffness measurement (LSM) by vibration-controlled transi-
ent elastography (VCTE) in predicting clinical outcomes in a large
cohort of people living with AIH across Canada.

Method: We conducted a nationwide, multicenter, retro- and
prospective cohort study of people with AIH from the Canadian
Network for Autoimmune Liver Diseases (CaNAL). Inclusion criteria
were a simplified AIH score >6 and at least one reliable LSM by VCTE
(LSM/IQR <0.30) performed before the occurrence of any adverse
events. The primary composite end point was the occurrence of any
adverse liver outcomes (development of decompensation, hepato-
cellular carcinoma (HCC), liver transplantation (LT) or death).
Treatment response was defined as the normalization of ALT at 6
months after treatment initiation.

Results: We evaluated 853 people with AIH (73.8% females, 74.5%
Caucasians, the median age at diagnosis of 45.9 y.o. [IQR 28.5-58.1])
with 8394 person-years follow-up. The first VCTE was performed at a
median of 41.2 months [IQR 4.6-112.0] after the AIH diagnosis, and
the median LSM value was 8.7 kPa [IQR 5.7-15.8]. The LSM was
strongly associated with the development of adverse outcomes (HR
1.04; 95%CI 1.03-1.05; p <0.001). In a time-dependent multivariable
Cox regression analysis, after adjustment for male sex, age at
diagnosis, cirrhosis at diagnosis and lack of biochemical treatment
response, LSM was independently associated with adverse outcomes
(HR 1.03; 95%CI 1.01-1.05; p=0.004). Based on the LSM value, people
were stratified into low (<8.0 kPa), medium (8.0-13.9 kPa) and high-
risk (>14.0 kPa) groups. In comparison to the low-risk (reference)
group, the medium-risk group had over four-fold (HR 4.64; 95% CI
2.03-10.59; p <0.001) and high-risk-over ten-fold risk (HR 10.12; 95%
Cl 4.81-21.29; p<0.001) of developing adverse outcomes. The
median event-free survival times were comparable (43.6, 40.4 and
43.8 months for low-, medium- and high-risk groups, respectively; p
=0.477). After adjustment for the above-mentioned risk factors, only
the high-risk group exhibited a significantly higher risk of adverse
outcomes (HR 5.53; 95% CI 1.20-25.45; p=0.028).

Conclusion: In people living with AIH, LSM by VCTE is a strong
independent predictor for adverse liver outcomes when considering
other risk factors and biochemical treatment response. LSM values by
VCTE might help to establish risk stratification to identify people with
AIH who may benefit from closer screening for liver decompensation,
HCC, and timely LT referral. Future studies are warranted to explore
the utility of LSM as a non-invasive surrogate end point in clinical
trials.
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Background and aims: Seladelpar, a potent and selective PPAR-delta
agonist (ie, a delpar), has anti-cholestatic and anti-pruritic activity in
patients with primary biliary cholangitis (PBC). The ongoing,
international, phase 3 ASSURE study (NCT03301506) is an open-
label, long-term study of seladelpar in patients with PBC who
participated in a prior seladelpar study. Here we report interim
efficacy and safety results on a subset of patients with compensated
liver cirrhosis.

Method: Patients with PBC and cirrhosis were eligible for ASSURE if
they had an inadequate response or intolerance to ursodeoxycholic
acid (UDCA), previously participated in a seladelpar study, and had no
history of hepatic decompensation. All patients received open-label
seladelpar 10 mg oral daily. As of the data cutoff (29 June 2023), 174
patients from previous seladelpar studies (CB8025-21629,
NCT02955602; CB8025-31731,  NCT03301506; ENHANCE,
NCT03602560; CB8025-21838, NCT04950764) had enrolled, of
whom 33 had compensated liver cirrhosis at study entry.
Biochemical efficacy end points included the composite response of
alkaline phosphatase (ALP) <1.67x upper limit of normal (ULN), ALP
decrease >15%, and total bilirubin <ULN; ALP normalization; and
change from baseline in ALP, total bilirubin, gamma-glutamyl
transferase (GGT), alanine aminotransferase (ALT), and aspartate
aminotransferase (AST) all at Month 12.

Results: Of the 33 patients with cirrhosis, most were female (91%)
with a mean age of 60.4 years. Eight patients (24.2%) had portal
hypertension, 93.9% were Child-Pugh (CP) class A, and 6.1% were CP-
B. Mean baseline liver stiffness by FibroScan was 19.3 kPa. At baseline,
mean ALP was 241.9 U/L, and total bilirubin was 0.92 mg/dL (27.3%
>ULN). As of the data cutoff date, 23 patients with compensated
cirrhosis had completed 12 months of treatment. Twelve out of 23
(52.2%) patients met the composite biochemical end point at Month
12. ALP normalization occurred in 39.1% (9/23 patients) at Month 12,
and the mean percent change from baseline in ALP was —38.1%
(absolute change: —99.5 U/L). Reductions were also observed in GGT
and ALT (percent changes from baseline: —-35.1% and -19.6%,
respectively) at Month 12; no change was observed in AST or total
bilirubin. There were no serious adverse events that were liver-
related or related to study drug and no discontinuations due to
adverse events.

Conclusion: In this interim analysis of the ongoing ASSURE study,
PBC patients with compensated cirrhosis treated with seladelpar
10 mg for 12 months achieved clinically meaningful improvements in
markers of cholestasis and liver injury. Seladelpar appeared overall
safe and well tolerated. These findings suggest that seladelpar has the
potential to offer a safe and effective therapy for PBC patients with
compensated cirrhosis.
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Background and aims: Liver function and histological assessment
for fibrosis, inflammation and T-cell mediated rejection are essential
elements of post-liver transplant monitoring. However, liver biopsy
carries a risk of complications which are preferably avoided in low-
risk patients. Multiparametric MRI (mpMRI) is a reliable non-invasive
diagnostic method which quantifies liver disease activity (including
fibroinflammation (cT1), liver fat content (PDFF) and liver iron) and
has shown prognostic utility in chronic liver disease management.
Our aim was to determine whether using mpMRI in combination
with standard serum biochemistry (serum) tests could non-inva-
sively identify low-risk post-liver transplant patients who are eligible
to avoid invasive liver biopsies.

Method: RADIcAL2, a multicentre prospective study, included 131
adult and paediatric (children and adolescent) patients with previous
liver transplant from the Netherlands, Portugal and UK. Biopsies were
centrally read by two expert pathologists. T-cell mediated rejection
(rejection) was assessed using BANFF global assessment (BANFF-GA).
Diagnostic accuracy to discriminate no rejection vs. indeterminate or
T-cell mediated liver transplant rejection was performed using area
under the receiver operating characteristic curve (AUC).

Results: In the RADIcAL2 cohort, 38% of patients had no rejection,
while 62% had either indeterminate (21%) or T-cell mediated
rejection (41%). There was a wide range of inter-observer variability
(0 <Cohen’s Kappa <0.85) across all histology scores with moderate
agreement between pathologists (Kappa <0.58) for BANFF-GA. A
combination of mpMRI cT1 and liver fat with standard serum tests
had AUC 0.7 (NPV: 0.8) to identify those without rejection (either
indeterminate or T-cell mediated rejection). In the 18% of RADIcAL2
participants where therapy changed, cT1 (841 ms vs. 789 ms; p=
0.006), and GGT (284 vs. 125; p=0.013) were significantly higher
compared to those who did not get a change in therapy.
Conclusion: A combination of mpMRI cT1 and liver fat with standard
serum tests accurately identified patients without indeterminate or
T-cell mediated rejection who could avoid liver biopsy. mpMRI used
alongside serum markers has utility to support non-invasive patient
management in both adult and paediatric post-transplant
populations.
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Background and aims: The relevance of chronic antibody mediated
rejection (cCABMR) after liver transplantation (LT) is controversial.
Tissue gene expression has been used to better characterize T cell
mediated rejection (TCMR) after LT, but a transcriptional signature of
cABMR has not been reported. A transcriptional signature could
improve the characterization of cABMR and help to establish
molecular diagnostic tools in clinical practice. The aim of this
retrospective single-center study was to identify a unique transcrip-
tional signature of cCABMR after LT.

Method: Graft tissue bulk RNAseq was performed in two independ-
ent cohorts of adult LT recipients with well-characterized histological
phenotypes retrieved from our prospective institutional biobank
including a surveillance biopsy program with more than 1400 liver
biopsies. Diagnostic criteria were based on the 2016 Banff criteria.
Differentially expressed genes (DEGs) were considered significant
with a log2fold change >1, and an adjusted p value <0.05.

Results: The discovery cohort (2008-2016), included 71 patients
with non-histologic rejection (NHR) (n =18), cABMR (n = 11), clinical
TCMR (clinTCMR) (n = 26), and subclinical TCMR (subTCMR) (n=26)
matched by age, sex, and time after LT. The validation cohort
(2018-2022) included all patients (n=58) within this period with
cABMR (n =6) and clinTCMR (n = 12), matched by age, sex, and time
after LT, with patients with subTCMR (n=20) and NHR (n=20) as
controls. cABMR had a prevalence of less than 2%, with normal or
mild liver enzyme elevations in 81% of cases. Biologically, CABMR was
associated with TNF signaling via NF-«B, fibrogenesis and comple-
ment activation compared to NHR. A unique transcriptional CABMR
signature was identified in the discovery cohort, with 946 upregu-
lated and 166 downregulated unique DEGs. Unique DEGs of cABMR
were associated with biological fibrogenesis, cell adhesion and NF-«xB
signaling. Comparing cABMR and clinTCMR, DEGs relevant to
basement membrane remodeling and collagen formation, both
processes relevant to liver fibrogenesis, were overexpressed in
cABMR. Common features of cABMR and clinTCMR related to
chemokine signaling and cytokine responses. The transcriptome of
subTCMR was barely distinguishable from biopsies with NHR. There
was high concordance between cohorts, with 87% of cCABMR DEGs
and 93% of clinTCMR DEGs shared between them.

Conclusion: The cABMR transcriptional signature in LT is biologically
similar to other solid organ transplants and simultaneously distinct
from clinTCMR, strengthening cABMR as a distinct phenotype of graft
rejection after LT with a unique transcriptional profile. We highlight a
potential application of transcriptomics on liver biopsies to facilitate
the diagnosis of CABMR after LT.
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Background and aims: Immune dysfunction is an important
outcome determinant of end stage liver diseases. There is limited
knowledge regarding the kinetic of this immune dysfunction
following liver transplantation (LT) and its impact on LT outcomes.
Our aim was to describe the post LT evolution of immune dysfunction
and its association with clinical outcomes.

Method: Patients with cirrhosis or acute liver failure (ALF) were
prospectively enrolled before LT in a monocentric study. The
following immune response features were assessed both pre LT and
twice a week for a duration of 1 month post LT: HLA-DR monoctytic
expression (mHLA-DR), neutrophil-to-lymphocyte ratio (NTLR), T cell
count and function (Interferon-gamma (IFNg) release assay). If an
immune-related event occurred within 1 month post LT (infections or
liver graft rejection), immunological data for the affected patients
were censorerd at the time of the event.

Results: 99 patients were included: 20 exhibited compensated
cirrhosis (CC), 44 presented with acute decompensation (AD), 30
with acute on chronic liver failure (ACLF) and 5 with ALE Median
MELD score was 20 [15-29]. Pre-IT mHLA-DR level decreased
significantly with disease severity (median 26740 antibodies per
cell (AB/C) [18740-33220] for AD/CC vs median 16740 AB/C [8250-
25050] for ACLF/ALF patients (p <0.001)) and the number of organ
failure. T cell count and IFN-gamma release were significantly
reduced in ACLF patients compared to CC whereas NTLR increased
with disease severity (p<0.001). Following LT, immune markers
kinetic analysis suggested a marked immune dysfunction at day (D) 1

and 3. At D10 post LT, a more profound immune dysfunction was
found in patients who died within 1 year post LT (n = 8) compared to
survivors: respectively median mHLA-DR level 4900 AB/C [4200-
8800] vs 15300 AB/C [10000-23000], p =0.002; median NTLR 31.7
[11.7-45.6] vs 6.9 [4.9-11.5], p = 0.005, median T cell count 260 cells/
1L [190-340] vs 530 cells/uL [350-690], no difference of IFNg release.
Only post LT low mHLA-DR level (since D5, p <0.05), and to a lesser
extent high NTLR were significantly associated with the occurrence of
post LT high-risk infection (intra-abdominal infections, pneumonia,
bacteriemia). None of the immune markers were associated with
liver graft rejection and no difference was found according to
immune suppressive treatment.

Conclusion: This longitudinal study showed the early onset of a
profound immune dysfunction post LT which is more severe for
patients with poor outcomes. mHLA-DR level, NTLR and T cell count
at D10 differed significantly between 1-year survivors and patients
with fatal outcome. The clinical relevance of mHLA-DR to monitor the
risk of early post LT high risk infection and to adjust immune
suppressive treatment will be assessed in further studies.
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Background and aims: Primary sclerosing cholangitis (PSC) is a
leading indication for liver transplantation (LTX) in the Nordic
countries. Pre-emptive LTX in patients with biliary dysplasia to
prevent development of cholangiocarcinoma (CCA) has been imple-
mented but remains controversial. We aimed to perform a retro-
spective study of liver transplanted PSC patients in Oslo or Stockholm
with a focus on the subgroup of patients with biliary dysplasia as
main indication.

Method: PSC patients were identified using The Nordic Liver
Transplant Registry (NLTR), the national PSC registries and data
collected from medical records in Norway and Sweden. Patients who
received their first LTX between January 1st 2000 and December 31st
2021 at an age >18 years at time of LTX were included. Clinical and
biochemical status at time of listing, results of brush cytology and bile
duct biopsies before listing and results of histopathological analyses
of the explanted livers were registered. Brush cytology results were
classified as reactive changes, low-grade dysplasia (LGD) or high-
grade dysplasia (HGD).

Results: In total 512 PSC patients (76% male) were studied. Median
age at PSC diagnosis was 33 years (IQR 25-44 years), and median age
at first LTX was 45 years (IQR 36-65 years). Main indications for LTX
were: LGD n=29 (6%), HGD n =58 (11%), suspicion of CCA n =42 (8%),
HCC n=25 (5%), end-stage liver disease n=271 (53%), recurrent
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cholangitis/cholestasis symptoms n = 64 (13%) and combined indica-
tions n=23 (4%). Before listing, n=54 (11%) of the patients had at
least one brush cytology sample with LGD and n = 74 (14%) with HGD.
In patients with LGD as main transplant indication, biliary dysplasia
was found in the explantin n = 15 (52%), out of which only 1 was HGD.
Among those with HGD as main indication, dysplasia was found in
the explant of n =36 (62%), 19 of which classified as HGD. Cancer was
found in n=2 (7%) and n=9 (16%) in the LGD and HGD groups,
respectively. In 12 (41%) and 13 (22%) of the patients in the LGD and
HGD groups, there were no signs of biliary neoplasia. CCA was found
in 4 (2%) of the patients transplanted for end-stage PSC.
Conclusion: A large proportion (17%) of PSC patients were listed for
LTX with biliary dysplasia as the main indication. Dysplasia or cancer
were found in the majority of the liver explants with this indication.
However, a substantial proportion of patients with LGD in brush
cytology had no signs of neoplasia in the explanted liver, suggesting
that the criteria for selecting candidates for LTX in the setting of
dysplasia may be improved.
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Background and aims: Current prioritization models for liver
transplantation (LT) are hampered by their linear nature, which
does not fully capture the severity of patients with extreme analytical
values. We aimed to develop and externally validate the Gender-
Equity Model for Liver Allocation built on Artificial Intelligence
(GEMA-AI) to predict waiting list outcomes in candidates for LT.

Method: Cohort study including adult patients who qualified for
elective LT in the United Kingdom (2010-2020, model training and
internal validation) and in two Australian institutions (1998-2020,
external validation). The Gender-Equity Model for Liver Allocation
corrected by serum sodium (GEMA-Na) was compared with GEMA-
Al, which was built on a shallow artificial neural network optimized
by neuroevolution and hybridization using the same input variables.
The primary outcome was mortality or delisting for sickness within
the first 90 days. Discrimination was assessed by Harrell’s c-statistic
(Hc). This study was funded by the Instituto de Salud Carlos III
(Project no. PI22/00312) and co-funded by the European Union.

Results: The study population comprised 9, 320 patients: training
cohort n=5, 762, internal validation cohort n =1, 920, and external
validation cohort n=1, 638. The prevalence of 90-days mortality or
delisting for sickness ranged from 5.3% to 6% in the different cohorts.
The transition from a linear to a non-linear score (from GEMA-Na to
GEMA-AI) resulted in improved discrimination in the internal and
external validation cohorts (Hc=0.766 vs Hc=0.781; p=0.035 and
Hc=0.774 vs Hc=0.793; p =0.003, respectively), being these differ-
ences more pronounced in women (Hc=0.802 vs Hc=0.826; p=
0.048 and Hc = 0.796 vs Hc = 0.836; p = 0.014, respectively). Among 1,
403 patients (39.4% of the merged validation cohorts) who showed at
least one extreme analytical value, GEMA-AI had Hc=0.823 com-
pared to Hc=0.797 (p=0.036). In this subpopulation, GEMA-AI
showed a good calibration (chi-square=5.04; p=0.66) whereas
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GEMA-Na did not (chi-square=18.94; p=0.015). A meaningful
change >2 score prioritization points occurred in 27.8% of patients
(11.4% upgraded, 16.4% downgraded). Differential prioritization
would occur in 6.4% of the available organs within the first 90 days
and would save one in 59 deaths overall, and one in 13 deaths among
women.

Conclusion: The use of non-linear explainable machine learning
models may improve predictions of waiting list outcomes, particu-
larly in the sickest patients showing extreme analytical values. Their
use should be preferred over Cox’s regression-based models.

Liver tumours: Experimental and
Pathophysiology
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Background and aims: Hepatocellular carcinoma (HCC) is a
heterogeneous entity with distinct subtypes treated with immune
checkpoint inhibitor (ICI) therapy at an advanced stage. We
hypothesized that the immune architecture in the tumor micro-
environment (TME) determines response and survival of HCC
patients under ICI therapy. We thus aimed to describe the
immunotypes of the HCC TME on a spatially resolved, high-
dimensional single-cell level to develop a classification that corre-
lates with immunotherapy outcome.

Method: We applied highly multiplexed imaging mass cytometry
(IMC) to a discovery cohort of tumors from n=54 HCC patients.
Tumor, interface and adjacent liver regions were analyzed in detail
using an Al-aided bioinformatic pipeline for cell segmentation, high-
dimensional single-cell clustering and neighborhood analysis with
microanatomic region mapping to identify spatial immunotypes. The
workflow was validated in an independent cohort of HCC patients
that received ICI therapy (n=42). Outcome analysis was performed
based on spatial immunotype.

Results: Our approach identified several immune, stroma and tumor/
hepatocyte clusters that reflect major cell types of the HCC and liver
microenvironment. Unsupervised neighborhood detection based on
spatial interaction of immune cells identified immune neighbor-
hoods with distinct cellular networks: (1) CD8 T cell dominant, (2)
myeloid cell dominant and (3) B/CD4 T cell dominant neighborhoods.
The variation of the neighborhood architecture revealed three major
spatial subtypes that could be classified based on T cell infiltration
and tumor compartments. Their features conceptually resemble
immune-deplete, immune-excluded and immune-rich TMEs. We
identified the differential contribution of distinct immune subsets
and immune checkpoints to spatial immune types. Analysis of the
corresponding tumor interface regions showed clear differences
between the intratumor stroma and the capsule and between spatial
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immune types. These findings were validated in an independent
cohort. Progression-free survival under ICI therapy differed signifi-
cantly between the spatial immune types.

Conclusion: The spatial immunotypes identified describe the
immune heterogeneity of the HCC tumor immune microenvironment
on a spatially resolved level and represent potential pre-therapy
biomarkers for ICI based therapies, with implications for the rational
choice of treatment regimen.
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Background and aims: Intrahepatic cholangiocarcinoma (iCCA) is
the second most common primary liver tumor. With increasing
incidence and poor survival, there is an urgent need to improve the
treatment options for this deadly tumor. Cancer stem cell (CSC)
markers are highly expressed in iCCA, however, the role of CSC and
their crosstalk with the tumor microenvironment (TME) remain
elusive. Here, we aim at investigating the functional role of CD44"CSC
in iCCA.

Method: GSE154170 was used for scRNA-seq analysis. CD44 floxed
mice were injected with AAV8-TBG-Cre (n=5) or control AAV8-TBG-
Null (n=5) to induce CD44 deletion in tumor cells after iCCA
induction by HDTVI of pCaggs-KRAS®!?P, CRISPR/Cas9 sg-p19 and
SB13 plasmids (KRAS/p19). Samples were submitted to bulk RNA
sequencing, followed by Gene Set Enrichment Analysis. FibroNest™
platform was used for single fiber analysis. Statistical Analysis was
performed using GraphPad Prism 10.

Results: scRNA-seq and CellphoneDB analysis revealed the presence
of CD44"CSC strongly interacting with the TME, in human and mouse
iCCA. Quantifying CK197CD44v6" cells, we found that CD44"CSC
constitute the 30% (33.84 +8.007) of the tumor cells in human iCCA
(n=3) and the 40% (43.32+2.459) in the KRAS/p19 model (n=5).
After deleting CD44 in tumor cells in vivo, we confirmed the depletion
by qPCR (p<0.0001) and by CK19*CD44v6* double staining (p=
0.0079). Despite not observing changes in the overall CK19* tumor
area (p=0.8), we found a significant increase in tumor cells
proliferation in the CD44-tumor cell deleted vs -non deleted mice,
as assessed by double CK19'Ki67" staining and quantification (p =
0.0015). In CD44-tumor cell deleted mice, we found increased
stroma- ( p =0.024), myCAF- (p =0.001) and epithelial-mesenchymal
transition (EMT)- (p =0.002) enrichment scores, when compared to
the control group. We confirmed increased Collal- (p=0.0017) gene
expression and collagen deposition by PicroSirius Red (p=0.048) in
the tumors of CD44-tumor cell deleted mice. Moreover, using the Al-
based platform FibroNest™, we found changes in fiber morphomet-
ric composite score (p =0.02) and complexity architecture score (p =
0.01), accompanied by enriched matrisome- (p=0.001) and core
collagen matrisome- (p=0.024) scores in the CD44-tumor cell
deleted vs -non deleted mice. Finally, we found increased immune-

(p=0.002) and inflammatory stroma STIM class- (p = 0.001) enrich-
ment scores, suggesting T cell exhaustion in the CD44-tumor cell
deleted vs non deleted mice.

Conclusion: CD44+CSC are dispensable for iCCA initiation in the
KRAS/p19 experimental model. Deletion of CD44+CSC increases
tumor cell proliferation and induces drastic changes in the TME of
iCCA. Our study defines a new functional role for CD44+CSC as
regulator of tumor cell proliferation and as a mediator of collagens
and EMT processes in iCCA, opening to new therapeutic
opportunities.
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Background and aims: Atezolizumab and bevacizumab (AB) is the
new standard of care for advanced hepatocellular carcinoma (HCC).
However, with only 30% objective response, predictive biomarkers
are urgently needed. Tissue expression of PD-L1 is associated with
better response (Zhu Nat Med 2023), but with limited access to tissue
specimens, blood-based biomarkers would be preferable. The aim
was to correlate immune checkpoint (IC) expression of tumor-
derived circulating extracellular vesicles (EV) with response to AB.
Method: This multicenter study included 4 independent cohorts
with 158 HCC patients with 414 sequential blood samples and 50
tissue specimens (2 more cohorts collected: analysis of another 104
patients and 284 samples pending). Tissue specimens were stained
for PD-L1 and PD-1 (CTLA-4 pending). EV were extracted from serum
using differential ultracentrifugation and quality control of isolates
was performed using nanoparticle tracking analysis and electron
microscopy. IC were quantified using bead-based multiplex immu-
noassays, normalized to total protein input, and presented as pg/pl.
Results: Membrane-bound IC were enriched in EV isolates compared
to whole serum or EV-depleted serum, e.g. PD-L1: 20.17 vs. 1.3 vs.
1.79, PD-1: 9.27 vs.1.82 vs. 1.31, CTLA-4: 1.79 vs. 0.06 vs. 0.075, all p <
0.01, (Cohort 1: n=40 HCC across all stages). Secondly, we found a
strong correlation of IC levels between tumor tissue and paired serum
EVs (PD-L1: r=0.80, PD-1: r=0.82, both p <0.001; Cohort 2, N=50
HCC). In HCC patients receiving AB (Cohort 3, N =49 HCC with 254
sequential samples), baseline EV-IC levels were higher in non-
responders (NR) vs. responders (R) (PD-L1 20.57 vs. 18.01, p=0.053,
PD-1 21.85 vs. 18.14, CTLA-4 18.87 vs. 13.35 (both p<0.01), while
clinical parameters, such as age, sex, etiology, or BCLC stage did not
differ. Sequential testing at week 6 and 12 revealed significantly
different EV-IC dynamics with increase in NR (PD-L1: 52.35 and
59.32, PD-1: 32.48 and 42.63, CTLA-4: 26.22 and 32.01, all p< 0.001)
and decrease in R (PD-L1: 6.64 and 1.66, PD-1: 6.06 and 1.94, CTLA-4:
7.82 and 2.90, all p < 0.001). Of note, absolute EV concentrations were
not significantly different between timepoints. These findings were
validated in an independent cohort of patients treated with AB
(Cohort 4, N =19 HCC with 70 sequential samples). In fact, defining
optimal cutoffs for PD-L1, PD-1, and CTLA-4 at baseline in the training
cohort 3 was able to predict responders with 63.2%%, 89.5%, and 100%
accuracy in the validation cohort 4.
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Conclusion: Immune checkpoint levels on circulating extracellular
vesicles from blood samples are able to predict response to
atezolizumab and bevacizumab in two independent cohorts, both
before initiation of therapy and based on early dynamics after
initiation. Our results hold promise for the development of liquid
biopsy-based biomarkers for treatment prediction in HCC.
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Background and aims: Intrahepatic cholangiocellular carcinoma
(iCCA) is a malignancy that originates from the bile ducts and
accounts for 10-15% of primary liver cancers, with an overall 5-year
survival of less than 20%. The poor survival is explained by a late
diagnosis, limited treatment options and poor understanding of the
disease-relevant pathological mechanisms involved. This project
aims at better defining the cellular landscape in iCCA and identifying
prognosis-related histological features that could help in patient
stratification, improving patient management and identifying rele-
vant therapeutic targets.

Method: We assembled a cohort of >130 patients from multiple
centres who underwent iCCA resection. Formalin-fixed paraffin
embedded (FFPE) tissues were subjected to a tailored, multiplex
(>15 markers) immunostaining protocol. Machine-learning based
algorithms were used for digital image (>15 mm? tissue) segmenta-
tion and clinical data integration. Spatial clustering was performed
using imcRtools-based algorithms to define cellular neighbourhoods
(CN).

Results: In-depth characterisation of the individual immune,
parenchymal and tumour cells, e.g., distribution, cellular shape or
phenotypic marker staining intensities, was performed. In this
context, we observed a strong accumulation of immune cells at the
tumour border with macrophages particularly densely located
adjacent to the tumour in normal tissue. CD45+ leucocytes and in
particular CD20+ B cells were almost absent in the tumour area and
their numbers increased towards normal liver tissue. Despite these
solid observations, a poor correlation was found between single cell-
resolved analyses and clinical data. Combined analyses of multiple
cell populations identified cellular neighbourhoods (CN). The CN-
based image segmentation successfully distinguished between
tumour, parenchymal, tumour border, and portal areas, thus
supporting the relevance of a multicellular-based digital image
analysis. We comprehensively characterised cells and cell interac-
tions on many levels and found several significant correlations
between given CN and clinical data. In particular, a CN that
encompasses a scattered CK7+ cell distribution and altered lymphoid
and myeloid cell accumulation within 300 micrometres from the
tumour border was associated with a poor prognosis.

Conclusion: Multiplexed immunohistochemistry together with
advanced bioinformatics profoundly expand our horizon for
disease-driving mechanism investigations. Within resected iCCA,
the cellular landscape varies considerably between tumour, border
and non-tumour regions, with a remarkable heterogeneity between
patients. The exact cellular composition is associated with prognosis,
suggesting that multiplex immunostaining may be suitable to guide
personalized treatment decisions after surgery.
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Background and aims: Cholangiocarcinoma (CCA) is a hepatobiliary
adenocarcinoma with dismal prognosis and unsatisfactory treatment
options. Claudin-1 (CLDNT1) is a transmembrane protein expressed in
tight junctions, but also exposed at the cell surface on cancer
epithelial cells. The functional role of CLDNT1 in the pathogenesis of
CCA is unknown. Here, we aimed to investigate the mechanisms by
which CLDN1 drives cholangiocarcinogenesis and responds to
treatment with target-specific monoclonal antibodies (mAbs).
Method: CLDN1 expression was studied in several cohorts of CCA
patient tissues using sScRNASeq and spatial transcriptomics. Gain-of-
function studies in hydrodynamic tail vein injection (HTVi) mouse
models were used to evaluate the role of CLDN1 as an oncogenic
driver in vivo. Proof-of-concept (POC) studies using humanized
CLDN1 mAbs in CDX and PDX mouse models as well as organoids
were applied to understand the mechanism of action of antibody-
mediated therapeutic intervention.

Results: Comprehensive analysis across several patient cohorts
revealed robust CLDN1 upregulation at the transcriptional and
protein level of CLDN1 exposed at the cancer cell surface. Spatial
transcriptomics of patient CCA tissues revealed a robust association of
CLDN1 expression with stemness, EMT and Wnt/beta-catenin,
TNFalpha/NF-kB and YAP/Taz signaling. Gain-of-function studies in
KRAS/p19 and AKT/YAP orthotopic HTVi models revealed a decrease
in survival and enhanced tumor growth, unraveling a functional role
of CLDN1 as an oncogenic driver. Mechanistic studies identified
TNFalpha/NF-kB and Wnt/beta-catenin signaling as key signaling
pathways mediating CLDN1 upregulation in intra- and extra-hepatic
CCAs. Targeting exposed CLDN1 using CLDN1 mAbs in PDX and CDX
models resulted in robust inhibition of proliferation, stemness and
EMT by inhibiting Notch1, SRC-FAK, and Hippo-YAP signaling. Co-
immunoprecipitation studies revealed an association of CLDN1 with
drivers of cell plasticity and fate. Antibody-mediated inhibition of
tumor growth was dependent on CLDN1 expression, observed also in
CCAwith low CLDN1 expression and a CCA model for lung metastasis.
Treatment of patient-derived CCA organoids using mAbs decreased
cellular viability and altered cancer cell plasticity and fate by similar
pathways as in in vivo models.

Journal of Hepatology 2024 vol. 80(S1) | S1-S77 S25


mailto:johannes.eschrich@charite.de
mailto:thomas.baumert@unistra.fr

ORAL PRESENTATIONS

Conclusion: Integrative spatial transcriptomic and mechanistic
studies using CCA patient tissues and patient-derived models
uncover CLDN1 as a previously undiscovered driver of cancer cell
proliferation, plasticity, stemness and EMT. Robust target expression
combined with completed in vivo proof-of-concept studies pave the
way for the clinical development of CLDN1-specific mAbs for CCA
treatment.

Viral hepatitis B/D: New treatments
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Efficacy and safety of xalnesiran with and without an
immunomodaulator in virologically suppressed participants with
chronic hepatitis B: end of study results from the phase 2,
randomized, controlled, adaptive, open-label platform study
(PIRANGA)
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Background and aims: PIRANGA (NCT04225715) is a phase 2
platform study designed to evaluate the efficacy and safety of new
finite duration therapies in virologically suppressed chronic hepatitis
B (CHB) participants (pts) treated with nucleos (t)ide analogues
(NUC) aimed at achieving higher functional cure rates than NUC
therapy alone. Here, we report end of study results, including
seroconversion and durability of HBsAg loss, of xalnesiran
(RO7445482), an N-acetylgalactosamine (GalNAc)-conjugated small
interfering ribonucleic acid (siRNA) targeting HBsAg transcripts with
or without an immunomodulator: ruzotolimod (toll-like receptor 7
agonist, RO7020531) or pegylated interferon alfa-2a (Peg-IFN-a).

Method: Virologically suppressed CHB pts on established NUC
therapy for at least 12 months were randomized into one of 5 arms
comprising: 1) xalnesiran 100 mg, 2) xalnesiran 200 mg, 3) xalne-
siran 200 mg with ruzotolimod, 4) xalnesiran 200 mg with Peg-IFN-
a, or 5) NUC control. Xalnesiran was administered subcutaneously
(SC) every 4 weeks (wks) for 48 wks. Ruzotolimod 150 mg was
administered orally every other day during 2 cycles of 12 wks each
(wks 13 to 24 and 37 to 48). Peg-IFN-a 180 mcg was administered SC
weekly for 48 wks. The established daily oral administration of NUC
therapy was continued in pts from all arms for at least 48 wks and
until NUC stopping criteria were met during the 48 wks of post-
treatment follow-up. Stratified randomization aimed at recruiting at

least 12 pts per arm with screening HBsAg <1000 IU/ml. HBsAg loss
(<0.051U/ml) and seroconversion (HBsAg loss and anti-HBsAb
>10 IU/L) rates were measured throughout the study.

Results: A total of 160 pts were enrolled. The majority were male
(83%) and Asian (94%), with a mean (range) age of 42 (24-65) years.
At baseline, 70% were HBeAg negative, 98% had normal ALT levels
with a mean (SD) serum HBsAg level of 2.8 (0.9) log10 IU/ml. At 48
wks post-EOT, HBsAg loss was observed in 3/30 (10.0%), 0/30 (0.0%),
4/34 (11.8%), 5/30 (16.7%), and 1/35 (2.9%) pts from arms 1 to 5,
respectively. Of these 13 pts, 7 were off NUC therapy at 48 wks post-
EOT and 9 had HBsAg seroconversion: 1,0, 2, 5, and 1 pts from arms 1
to 5, respectively. The change in HBsAg loss between EOT and 48 wks
post-EOT was +1 (+3.3%), =1 (=3.3%), =2 (=5.9%), —4 (-13.3%), and +1
(+2.9%) pts in arms 1 to 5, respectively. All pts who achieved HBsAg
loss had a baseline HBsAg level <1000 IU/ml. No serious adverse
events related to xalnesiran or ruzotolimod and no new safety
findings were observed during the study.

Conclusion: The highest HBsAg loss and seroconversion rates were
observed when xalnesiran was combined with an immunomodu-
lator. The continued change in HBsAg loss rate between EOT and 48
wks post-EOT warrants adequate follow-up to confirm sustained
functional cure. All treatments were generally safe and well tolerated.
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Background and aims: Functional cure of CHB requires suppression
of viral replication, reduction of HBsAg and stimulation of host HBV-
specific immunity. Imdusiran (AB-729) is a GalNAc-conjugated single
trigger siRNA that targets all HBV RNA transcripts and suppresses
viral replication and all viral antigens. VTP-300 is an HBV-specific
immunotherapeutic consisting of a chimpanzee adenoviral vector
(ChAdOx1-HBV) dose and a Modified Vaccinia Ankara (MVA-HBV)
dose both encoding the inactivated polymerase, core, and the entire S
region from a consensus genotype C HBV virus. Study AB-729-202 is
an ongoing, randomized, double-blinded Phase 2a study assessing
the safety, pharmacodynamics and immunogenicity of repeat doses
of imdusiran followed by VTP-300 + low dose nivolumab or placebo
in nucleos (t)ide analogue (NA) suppressed, non-cirrhotic CHB
subjects.

Method: Sixty-two CHB subjects on stable NA therapy with HBsAg
>100 but <5000 IU/ml were enrolled to receive imdusiran 60 mg
every 8 weeks for 4 doses. The first 40 subjects were randomized 1:1
at Week (Wk) 24 to receive VTP-300 (Group A) or placebo (Group B) at
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Wks 26 and 30. The remaining subjects (Group C) will receive VTP-
300 plus 0.3 mg/kg nivolumab at Wk 30 only. Subjects were eligible
for NA discontinuation (d/c) based on Wk 48/end of treatment (EOT)
data (ALT <2x ULN, HBeAg negative, HBV DNA <lower limit of
quantitation [LLOQ] and HBsAg <100 IU/ml). Safety data, HBV
parameters and immunology samples were collected at multiple
timepoints.

Results: Demographics and baseline characteristics were presented
previously. To date 36/40 subjects have completed the VTP-300 or
placebo regimen (Wk 30), and 25/40 have reached Wk 48/EOT. At EOT,
92% and 42% of Group A subjects (N =13) have maintained HBsAg
levels <100 IU/ml or <10 IU/ml respectively, vs 73% and 33% of Group
B subjects (N =12). At follow-up Wk 60 (N =7/group), 100% and 57%
of Group A subjects and 29% and 0% of Group B subjects have
maintained these levels, respectively. Sixteen of 25 subjects met
protocol eligibility criteria at Wk 48/EOT and stopped NA therapy: 11/
13 (85%) in Group Avs 5/12 (42%) in Group B. One Group A subject has
maintained HBV DNA <LLOQ for 6 months off NA therapy, 1 Group B
subject restarted NA therapy after 3 months, the other 14 subjects
remain off therapy at various durations of follow-up with no ALT
flares. There have been no Serious Adverse Events (AEs), Grade 3 or 4
AEs or treatment d/c during the imdusiran/VTP-300 treatment
periods.

Conclusion: Repeat dosing of imdusiran for 24 weeks followed by
VTP-300 was well-tolerated and contributes to the maintenance of
lower HBsAg levels compared to placebo in subjects who have
reached EOT and follow-up Wk 60. More subjects who received VTP-
300 have qualified to stop NA therapy at EOT and all remain off
therapy. Additional on-treatment, follow-up and NA discontinuation
data including HBV parameters and immunology data will be
presented.
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Long-term hepatitis B surface antigen response after finite
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Background and aims: RNA interference has been extensively
explored in patients with chronic hepatitis B (CHB) infection. We
aimed to characterize the long-term efficacy of small interfering RNA
(siRNA) on hepatitis B surface antigen (HBsAg) suppression.

Method: We prospectively followed up subjects with CHB who
received short term siRNA treatment, either ARC-520 (4 injections in
study  Heparc-2002 [NCT02604199] and  Heparc-2003
[NCT02604212]) or JNJ-3989 (3 injections in study AROHBV1001
[NCT NCT03365947]), in combination with nucleoside analogue
(NUC) in our centre. Subjects enrolled included 15 receiving ARC-520,
38 receiving JNJ-3989 and 5 receiving placebo in previous clinical
trials. Serial blood sampling was performed according to the original
protocols and upon completion every 24 weeks until last follow-up
(LFU; mean duration 52.5 + 14.4 months). An integer scoring system
was used to construct the model score for achieving qHBsAg <100 IU/
ml at LFU according to the results of multivariate regression analysis.
Results: Among the 53 NUC+siRNA-treated subjects (mean age 46.8,
baseline HBsAg 3.08 log10 IU/ml, 5.7% <100 IU/ml, 83% previously on
NUC, 34% HBeAg+), the proportion of patients achieving HBsAg
seroclearance or <100 [U/ml at LFU was 1.9% and 31.2%, respectively,
compared to 0% for both end points for placebo. The mean log10
reductions of HBsAg at LFU in siRNA treated and non-treated subjects
were 0.85 and 0.52 respectively (p=0.123). When the two siRNAs
were analysed separately, qHBsAg levels were numerically lower at
LFU compared to placebo without reaching statistical significance
(ARC-520 vs placebo at 72 months: 2.15 vs 2.52 log [U/ml, p = 0.503;
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JNJ-3989 vs placebo at 60 months: 1.86 vs 2.63 log IU/ml, p = 0.368).
Age was negatively correlated with log reduction of HBsAg at nadir
(r=-0.406, p=0.003) and LFU (r=-0.427, p=0.001). Compared to
placebo, siRNA led to faster annual decline rate of HBsAg (0.08 vs
0.21 log, respectively, p =0.003). Baseline qHBsAg (OR 0.016, 95% CI
0.001-0.171) and log reduction in HBsAg at nadir (OR 16.979, 95%
CI 3.131-92.083) were independently associated with HBsAg <100
IU/ml at LFU. Subjects with siRNA-100 score (derived from these
two variables) of 0, 1, 2, 3 and >4 had 100%, 80%, 66.7%, 38.5%, and
0% probability of achieving HBsAg <100 IU/ml at LFU.
Conclusion: siRNA treatment suppressed HBsAg expression with a
prolonged effect for up to 6 years. The siRNA-100 score consisting of
baseline qHBsAg and log reduction at nadir may be indicative of
HBsAg level <100 [U/ml at LFU.
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Background and aims: Treatment of chronic hepatitis B (CHB) with
the small-interfering RNA (siRNA) JNJ-73763989 (JNJ-3989) and
nucleos (t)ide analogs (NA) has shown reductions in hepatitis B viral
markers. This study aims to assess the efficacy and safety of adding
low-dose PD-1 inhibitor nivolumab to JNJ-3989 and NA once HBsAg
levels are reduced.

Method: OCTOPUS-1 is a phase 2, randomized, open-label, parallel-
group, multicenter study to evaluate safety, efficacy, and pharmaco-
kinetics of JNJ-3989, nivolumab, and NA in hepatitis B e-antigen
(HBeAg) negative, virologically suppressed (VS) CHB patients.
Patients received daily NA, JNJ-3989 200 mg once a week for the
first 4 weeks (loading dose), then once every 4 weeks until W24;
nivolumab (0.3 mg/kg) was administered IV at W16 for Arm 1 (A1),
and at W16, 20, and 24 for Arm 2 (A2) and follow-up with NA
treatment is for 48 weeks. Primary end point is proportion of patients
with HBsAg seroclearance (<0.05 IU/ml) at FU W24. Changes in viral
markers (HBsAg, HBcrAg, and HBV DNA) and safety were assessed.
Results: At this W24 data snapshot, all patients have reached the end
of treatment. Thirty-seven patients were enrolled, 18 in A1, 19 in A2,
and received all doses of JNJ-3989. The protocol was amended and
dosing of nivolumab was discontinued prior to the 3" administration
of the last two patients. The mean age (standard deviation: SD) was
4438 years (7.38), 18.9% were female, 37.8% Asian. Mean (SD)
baseline HBsAg levels were 3.25 (0.47) and 3.13 (0.54) in A1 and A2,
respectively. Receptor occupancy 2 hrs post nivolumab administra-
tion at W16 was >90% in 29/35 (83%) of patients. At W24, mean
HBsAg levels decreased by 2.0 (0.40) and 2.1 (0.58) log;o [U/ml from
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BL in A1 and A2 with HBsAg reduction >2 log;o IU/ml in 58.8% and
55.6%, respectively. 88.2% and 35.3% in Al, 94.4% and 50.0% in A2
achieved HBsAg levels <100 and <101U/ml At W24 no patient
achieved HBsAg seroclearance. No SAEs or grade 3 or 4 AEs were
observed, and no patient discontinued the study prematurely. 48.6%
of patients had TEAE, 13.3% were considered related to JNJ-3989 and
5.4% related to Nivolumab. JNJ-3989 loading dose led to mild
increases of mean ALT from 23 U/L at BL to 35 U/L at W8 with no
further increase until EOT, no patient met flare criteria. 2 cases of TSH
suppression 8 weeks post nivolumab in A1 triggered the discontinu-
ation of further nivolumab dosing, both cases resolved rapidly. No
other immune-related events or cases of virologic breakthrough were
observed.

Conclusion: After 24 weeks of treatment with JNJ-3989 + NA +
nivolumab the mean decline of HBsAg from baseline was 2 log,o IU/
ml in both arms. Cross-study analysis of JNJ-3989 with VS, HBeAg-
patients in REEF-1 did not show an apparent benefit of JNJ-3989
loading dose or nivolumab. Treatment was generally safe and well
tolerated but administration of low-dose nivolumab in the study was
terminated due to observed TSH suppression.
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Background and aims: REP 2139 blocks HDV replication and HBV
SVP assembly. This study evaluated the real-life safety and efficacy of
REP 2139 in HDV patients with advanced liver disease in a
compassionate use program (NCT05683548).
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Method: Of 33 patients (21-69 y.o.), 24 failed previous pegIFN, 20
failed previous bulevirtide + pegIFN (11 with viral rebound during
therapy) and 1 failed lonarfarnib. NUC therapy continued in all
patients during REP 2139-Mg (250 mg qW SC) scheduled for 48
weeks. PeglFN 45-180ug qW SC was added in 17 patients. Safety and
liver function were monitored weekly and antiviral response every 4
weeks with standard assays for quantitative HBsAg and anti-HBs,
HBV DNA, HDV RNA and HIV RNA (in 2 HIV co-infected patients).
Results: Among 33 patients, 21 had compensated and 6 decompen-
sated cirrhosis. Currently, 29 and 6 patients received >24 and >48
weeks of therapy, respectively. No REP 2139-related SAE and no REP
2139 discontinuations occurred. REP 2139 was well tolerated with
transient grade 1 injection site reaction in the majority of patients.
AILT elevations occurred in 20 patients: 14 with pegIFN (1 requiring
peglIFN dose reduction, 1 pegIFN discontinuation) and 6 without
peglFN. Non-response to REP 2139 250 mg SC was rescued with
250 mg IV infusion or 500 mg (SC or IV) in 8/33 patients.
Biochemical response was achieved in 10/33 (30%). HDV RNA decline
>2 log occurred in 24/33 (73%) with HDV RNA negativity in 20/33
(61%). HBsAg decline >2 log occurred in 17/33 (52%) with HBsAg loss
in 7/33 (21%). Anti-HBs >10mIU/ml occurred in 9/33 (25%). Baseline
HDV RNA (p =0.42) and HBsAg (p =0.59), and HDV RNA decline (p =
0.82) and HDV RNA loss (p=0.87) during REP 2139-Mg were not
different between +pegIFN and -pegIFN groups. A trend towards
significantly higher HBsAg decline (p=0.06) was present in the
+peglFN group (3.08 £ 2.19 log IlU/ml) than in the -pegIFN group (1.68
+1.891og IU/ml). Four patients completed >48 weeks of REP 2139-Mg
with follow-up available. Two patients (compensated cirrhosis,
+peglFN) maintained HDV RNA + HBsAg loss with seroconversion
and normal ALT 36 weeks during TDF monotherapy. One achieved
HDV cure and functional cure of HBV 14 months after cessation of
therapy. One patient (decompensated cirrhosis, -pegIFN) recompen-
sated during therapy and maintained undetectable HDV RNA and
HBsAg and anti-HBs seroconversion with normal ALT 24 weeks after
cessation of REP 2139-Mg and no longer requires liver transplant. REP
2139-Mg + pegIFN extension therapy in 1 patient (advanced fibrosis)
was mistakenly halted at 67 weeks (HDV RNA <LLOQ and HBsAg
4.07 IU/ml). After 12 weeks of TDF, HBsAg is 355 IU/ml, HDV RNA is
426 IU/ml with ALT 40 U/L.

Conclusion: REP 2139-Mg was safe and well tolerated in HDV
patients with advanced liver disease and can lead to HDV cure and
HBV functional cure. REP 2139-Mg treatment can lead to HDV cure
independently of pegIFN, while HBV functional cure may be pegIFN
dependent.
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Validating and expanding Baveno VII criteria of recompensation
in patients with decompensated cirrhosis
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Background and aims: Baveno-VII consensus defines recompensa-
tion in cirrhotic patients achieving: 1) removal/suppression of
cirrhosis’s etiology; 2) resolution of ascites (off diuretics), hepatic
encephalopathy (off lactulose/rifaximin) and bleeding for>12
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months; c) stable improvement of liver function. This study aims to
evaluate the incidence and prognostic impact of recompensation in
patients with decompensated cirrhosis.

Method: Outpatients with cirrhosis and curable etiologies (alcohol,
HCV, HBV) were consecutively included and followed up (median
time = 35 months). Demographic, clinical, laboratory and endoscopic
data were collected at enrolment and follow-up visits.
Recompensation, defined by Baveno VII criteria, was assessed. Since
the withdrawal of decompensation treatment is subjective, we
evaluated expanded recompensation criteria for patients meeting
all criteria, but still on decompensation treatment (low dose
diuretics/lactulose/rifaximin). Recompensation was used as a time-
varying covariate in survival analysis. In 160 patients (62 compen-
sated, 60 decompensated, 38 recompensated), plasma samples were
analyzed for inflammatory cytokines (IL-6, IL-10, IL1beta).

Results: 691 patients were enrolled (mean age = 57 + 11 years, men =
72.5%; alcohol = 55%). Among decompensated patients (n = 525), 298
achieved an effective etiological treatment and 22 (4.2%) achieved
recompensation (Baveno-VII criteria), while 115 patients achieved
expanded recompensation criteria (22.3%). MELD score was the only
independent predictor of recompensation (aHR = 0.90; p =0.002). In
multivariable analysis (adjusted for age, sex, MELD, albumin, varices
and further decompensation), mortality risk was not significantly
different between patients achieving recompensation and compen-
sated patients (aHR = 2.53; p = 0.107), while decompensated patients
had the highest risk (aHR =4.74; p <0.001). Mortality risk was not
significantly different between patients meeting expanded recom-
pensation criteria and Baveno-VII criteria (HR=1.02; p=0.961). IL-6
and IL-10 were significantly higher in decompensated patients than
in compensated ones. Following recompensation, inflammatory
cytokines significantly decreased and no difference was found vs
compensated patients.

Conclusion: Baveno-VII recompensation criteria identify cirrhotic
patients with a good prognosis, comparable to that of compensated
patients, but less than 5% of decompensated patients achieve
recompensation. Expanding the recompensation criteria to include
patients on medical treatment for decompensation identifies
patients with a similarly low risk of mortality.
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Diagnostic potential of speech artificial intelligence analysis in
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Background and aims: Hepatic encephalopathy (HE) is defined as
cognitive impairment resulting from liver failure and can vary from
clinically covert (minimal HE and West Haven I HE), through various
degrees of clinically overt HE including hepatic coma. The treatment
of HE involves removal of the precipitating factor, an osmotic
laxative-lactulose-and a nonabsorbable antibiotic-rifaximin. The
diagnosis of minimal HE requires the use of specific psychological
tests, but these tests are time-consuming and are characterized by
relatively low sensitivity and specificity, leading to underestimation
of minimal HE in real world. The aim of this study was to identify the
existence of any difference in the speech of patients with liver
cirrhosis (with minimal HE and West Haven I HE) compared to a
healthy control population, which could be used to diagnose minimal
HE.

Method: Patients with known liver cirrhosis and varying degrees of
HE (minimal HE diagnosed by STROOP test, West-Haven stage | HE)
were included in this prospective study, with the main exclusion
criteria being concomitant neurological disease, and an age- and sex-
matched healthy control population. Patients’ speech was then
manually segmented, and concordant passages were compared
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using neural networks and tree classifiers, with 10-fold cross-
validation.

Results: A total of 62 patients were included in the study, 31 patients
with liver cirrhosis (50%) and 31 healthy controls (50%), 36 patients
were male (58%) 26 patients were female (42%). The mean age at the
time of examination was 56.13 years (+ 11.47). Ten patients with liver
cirrhosis were diagnosed as West-Haven stage I HE (32%) and the
remaining 21 patients as minimal HE (68%). Of the tree classifiers, the
XGBoost classifier achieved the best AUROC values, with AUROC
ranging from 66.88% (95% CI 58.75-72.4) to 78.6% (95% C1 72.4-82.7),
depending on the vowel and its intensity. Of the neural networks,
EfficientNet achieved the best AUROC values, with AUROC ranging
from 80.65% (95% CI 72.34-88.92) to 88.64% (95% CI 83.28-93.70)
depending on the vowel and its intensity.

Conclusion: Artificial intelligence (machine learning in general, and
deep learning specifically) detected a difference in the speech of
patients with liver cirrhosis (minimal HE and West Haven I HE)
compared to a healthy control population, and there is hope that we
can use it in the future to diagnose minimal HE.
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Background and aims: The prevalence of infections caused by
multidrug resistant (MDR) bacteria in patients with cirrhosis is
increasing and varies across different regions and hospitals. We
aimed to assess and compare the epidemiology, prevalence of MDR
infections, and outcomes of bacterial infections in patients with
decompensated cirrhosis admitted at five university hospitals, two
with liver transplant (LT centers) and three without it (non-LT
centers).
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Method: We conducted a multicenter retrospective study including
all patients with decompensated cirrhosis and bacterial infection that
were discharged from the Hepatology Department from January 2021
to 2022. Clinical, laboratory, and microbiological data were collected.
Patients were followed for 3 months, until death, or liver
transplantation.

Results: A total of 576 infections were reported in 352 patients. LT
centers had more nosocomial and healthcare-associated infections,
as well as septic shock compared to non-LT centers, while there were
no significant differences in cirrhosis severity, ACLF, or comorbidities.
Both LT and non-LT centers had similar frequencies of the most
common isolated microorganisms, Escherichia coli (15% vs. 17%) and
Klebsiella pneumoniae (10% vs. 7%), and similar rates of negative
cultures (42% vs. 37%). However, LT centers had significantly higher
rates of extended-spectrum betalactamases (ESBL) (12% vs. 6%),
carbapenemases (3% vs. 0%), and resistance to piperacillin-tazobac-
tam (14% vs. 7%) compared to non-LT centers (p <0.02). The most
common infections were urinary tract infections (20% vs. 27%) and
spontaneous bacterial peritonitis (13% vs. 22%) in both LT centers vs.
non-LT centers, respectively (p <0.01). The proportion of MDR
infections tend to be higher in LT centers compared to non-LT
centers (22% vs. 16%; p = 0.10). The proportion of MDR varied among
different centers (from 10% to 25%; p <0.05), in addition to resistance
mechanisms and types of infections. In-hospital mortality was higher
in LT centers compared to non-LT centers (20% vs. 11%; p=0.03).
Independent predictors of in-hospital mortality were age (OR of 1.1
[1.01-1.1]; p=0.02), leukocytes (OR 1.1 [1.04-1.2]; p <0.01), health-
care-associated infections (OR 3.4 (1.1-12); p=0.04), and ACLF (OR
5.8 [1.9-19]; p=0.01).

Conclusion: Our study demonstrates significant differences in the
epidemiology and prevalence of MDR infections among university
hospitals, particularly between centers with and without liver
transplant. Therefore, understanding the epidemiology of infections
in each center is crucial for tailoring antibiotic treatment for these
patients.
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Background and aims: Terlipressin is indicated for the treatment of
hepatorenal syndrome (HRS)-acute kidney injury (AKI). However,
real-world practice patterns on the use of terlipressin in AKI in
general has not previously been reported, and outcomes in non HRS-
AKI settings are largely unknown.

Method: International prospective study including patients admitted
to the hospital for decompensated cirrhosis at 67 centres in 5
continents from July 2022 to May 2023. This was a subgroup analysis
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of patients with AKI who received terlipressin for the treatment of
AKI, excluding those who received it for portal hypertension-related
bleeding. Primary outcome was absence of AKI resolution, defined as
return of serum creatinine to a value within 0.3 mg/dl of the baseline
value. Secondary outcomes were respiratory failure, as defined by
CLIF-C ACLF, and 28-day mortality. The incidence of respiratory failure
was compared with that of patients treated with norepinephrine.
Results: Of 1, 456 patients with cirrhosis and AKI, 243 (17%) received
terlipressin for treatment of AKI. Most were from Europe (47%), Asia
(27%) and Latin America (15%). Terlipressin was predominantly
administered in continuous infusion form (75%), with a median
maximum daily dose of 3 mg [IQR 2-4] and median duration of 5 days
[IQR 3-8]. The AKI phenotype was HRS-AKI in 50%, acute tubular
necrosis (ATN) in 17%, hypovolemia-induced in 25%, and others in 8%.
Overall, complete AKI resolution occurred id 49% of patients. Lack of
AKI resolution was highest in ATN (71%), followed by HRS-AKI (49%)
and hypovolemia-induced (37%). On multivariable analysis (adjusted
for age, sex, AKI stage, phenotype and acute on chronic liver failure
grade [ACLF]), ATN was independently associated with a lack of AKI
resolution (OR 2.77; p=0.016), compared to HRS-AKI. AKI stage 3 and
ACLF stages 2-3 were also associated to lack of AKI resolution. De novo
respiratory failure occurred in 20% of patients of patients treated with
terlipressin, a rate not higher than that observed in patients treated
with norepinephrine (40%). There were no significant differences in
amount of albumin or dose of terlipressin received in those who did
and did not develop respiratory failure. On multivariable analysis,
pneumonia (OR = 8.29; p <0.001) or lack of volume loss/hypovolemia
before AKI (OR=2.70; p=0.029) were independent predictors of
respiratory failure. Mortality rate at 28-days was 36%. On multi-
variable analysis, age, ATN phenotype, ACLF grade and hospital-
acquired AKI were independent predictors of 28-day mortality.
Conclusion: Terlipressin is often used for treatment of AKI outside its
primary indication of HRS-AKI. AKI response is very poor in ATN.
Therefore, terlipressin should be avoided in this setting as the risks
associated with the treatment may outweigh its benefits. Respiratory
failure is common, but does not seem to be driven by the amount of
albumin received.
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Background and aims: Patients with advanced cirrhosis develop
dilutional hyponatremia (<130meq/dL) due to non-osmotic hyperse-
cretion of arginine vasopressin (AVP). Hyponatremia is an independ-
ent risk factor for mortality. We undertook this study to ascertain the
efficacy of tolvaptan in increasing serum sodium in cirrhosis with
hyponatremia.

Method: In this single-centre placebo-controlled randomized
double-blind study, all adult patients with established cirrhosis
(imaging and/or biopsy) admitted to the hospital between August
2019 and June 2023 were screened. Exclusion criteria included age
<18 years, pregnancy, serum creatinine >1.5 mg/dL 48 hours after
admission, significant nervous system diseases. Consenting patients
were enrolled into either Tolvaptan arm (15 mg orally once daily for 7
days) or the control arm (matched placebo) based on pre-prepared
computer-generated randomization sequence. The medical
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management of cirrhosis was left to clinicians’ discretion. At any
point, if there was absolute increase of S Na+ >140 mEq/L or daily
increment >8 mEq/L, the drug was withheld temporarily. All adverse
events were evaluated using the common terminology criteria for
adverse events (CTCAE) version 5.0. (3) Descriptive statistics, Chi-
square and student t-test were used to summarize and analyse
categorical and continuous clinical variables respectively. We
recruited 50 patients per group based on previous studies. The
study received institutional ethics committee approval (IEC-AIMS-
2019-ANES-082) and was registered in CTRI (CTRI/2019/10/021479).
Results: Out of 2441 patients screened, 237 patients were eligible, of
which 100 were recruited. No patient withdrew consent or was lost to
follow-up. One patient in the tolvaptan group received only 1 dose of
the medication and was removed from the final analysis. The results
are presented in the following order: tolvaptan (T) and placebo (P).
The mean age was (57.3+8.5 (T) and 55.3 £7.7 (P), p<0.05) with a
male: female ratio was 43:6 and 48:2, p < 0.05 respectively. The S Na+
(mmol/L) at enrolment was 120.0+4.2 (T) and 121.91+2.4 (P), p<
0.05. The body weight, fluid intake, AST, bilirubin, total protein, urea,
creatinine and MELD score were comparable between the groups at
enrolment and at day 7. On day 7, S Na+(mmol/L) was 130.77 + 5.4 (T)
and 125.9 4.8 (P) (p =0.004). S Na+ increased to at least 130meq/dL
in 26/49 (T) (53%) versus 5/50 (P) (10%) patients. In the T group, the
median time for S Na+ to increase to 130 mg/dL was 4 days (range 2-8
days). The mortality was similar in both groups (22%,p=1) (22%)(p =
1). S Na+ increased >8 mmol/24 hours in 6/49 (12%) patients in the T
group and 1/50 (2%) patient in the P group. None of the patients had
serious adverse events.

Conclusion: Tolvaptan improved hyponatremia in 53% of cirrhotics
and was safe. The optimal dose and duration of tolvaptan needs to be
ascertained in larger randomized controlled trials.
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Background and aims: A key challenge in the clinical course of
cholangiopathies is biliary fibrosis with subsequent complications of
decompensated liver disease and cancer. We have previously
unraveled Claudin-1 (CLDN1) exposed at the basolateral membrane
of liver hepatocytes as a mediator and therapeutic target for
metabolic dysfunction-associated steatohepatitis (MASH) fibrosis
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(Roehlen et al. Science Transl. Med. 2022). Here, we aimed to
investigate the mechanistic role of CLDN1 as a mediator and
therapeutic target for biliary fibrosis using primary sclerosing
cholangitis (PSC) as a model disease.

Method: CLDN1 expression in liver tissues of patients with primary
sclerosing cholangitis progressing to fibrosis was analyzed using bulk
and single cell RNAseq, multicolor immunofluorescence and spatial
transcriptomics. Proof-of-concept studies using humanized CLDN1
monoclonal antibodies (mAbs) in mouse models for cholangiopa-
thies and biliary fibrosis, the HepaRG progenitor cell model and
primary human cholangiocytes were performed to understand the
mechanism of action of antibody-mediated therapeutic intervention.
Results: Analyses of CLDN1 expression in PSC patient tissues
identified diseased cholangiocytes, ductular reactive cells, and
cholestatic peri-portal hepatocytes as cell-types with the highest
CLDN1 expression. Spatial transcriptomics revealed that CLDN1
expression in PSC co-localized with PSC disease drivers at the
periphery of scar lesions, including senescence marker p21 and the
NFkB pathway. In bile duct ligation, 3, 5-diethoxycarbonyl-1, 4-
dihydrocollidine (DDC) and multidrug resistance protein 2-knockout
(Mdr2~/~) mouse models, human CLDN1-specific mAbs robustly
improved liver function by potently reducing hepatobiliary fibrosis
and cholestasis. Mechanistic studies in mouse and cell-based models
revealed that mAb treatment resulted in inhibition of pro-inflamma-
tory, pro-fibrotic and pro-carcinogenic signaling perturbed in liver
tissues of PSC patients. Gene expression analyses in cell-based
models unraveled antibody-mediated maturation of liver progenitor
cells into hepatocyte-like cells.

Conclusion: Our results uncover a robust functional role of CLDN1 in
the pathogenesis of PSC and biliary fibrosis. Completed in vivo proof-
of-concept studies combined with expression analyses in PSC
patients pave the way for the clinical development of CLDN1-specific
mAD to treat PSC.
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Background and aims: Alpha-1 antitrypsin deficiency (AATD) is a
genetic disorder affecting the structure of the alpha-1 antitrypsin
(AAT) protein. Misfolded AAT accumulates in liver cells, causing

variable clinical outcomes, from no/mild liver fibrosis to cirrhosis
requiring transplantation. The reasons for this heterogeneity are
unclear, and understanding them could enhance risk-stratification
and therapeutic interventions. Herein, we (1) identify proteomic
signatures of hepatocytes accumulating AAT at various fibrosis stages,
(2) map the spatial metabolic niches that drive hepatocyte stress
response and (3) aim to define the toxicity of aggregates in relation to
their morphology by neural network classifiers.

Method: We performed spatially resolved proteomics on formalin-
fixed and paraffin-embedded (FFPE) liver tissues from Pi*ZZ
individuals representing the full disease spectrum (F1-4; n=33).
Our Deep Visual Proteomics (DVP) method combined high-content
imaging of three-micrometer-thick tissue sections, Al-based cell
segmentation and classification, laser microdissection, and the latest
generation of mass spectrometry using the Thermo Orbitrap Astral.
We introduced a pseudo-time axis by separately measuring up to ten
hepatocyte classes with neural network-defined AAT aggregate
morphologies. In addition, we performed single-cell DVP in regions
with aggregate-stressed and resilient hepatocytes in direct proximity.
Results: We quantified more than 5, 000 proteins per sample (n=
134), each of which contained the protein mass of 10 to 15 complete
hepatocytes. Fibrosis was the main driver of data separation followed
by AAT load. Of all quantifiable proteins, 955 (16.2%) were
significantly changed across hepatocytes with high loads to no
loads of AAT within the same patient (paired t test after multiple
testing correction, FDR <5%). We observed most changes among
proteins that were produced in the ER and targeted for secretion. This
included the structurally similar SERPINs A3 to A7, coagulation
factors and albumin, as well as known AATD biomarkers LMAN1 and
P4HB. Importantly, our data highlights a robust and late-stage
unfolded protein response (UPR) involving all canonical UPR path-
ways, as well as the calnexin/calreticulin glycosylation rescue
pathway. These changes triggered a strong ROS defense response
unique to aggregate-positive hepatocytes, followed by a reduction in
mitochondrial complex I activity.

Conclusion: We present the first detailed spatially resolved prote-
omic profile of hepatocytes in Pi*Z-homozygous AATD patients,
identifying new proteins linked to disease progression and confirm-
ing known markers. Our single-cell proteomics approach reveals
unique UPR and ROS defense responses in affected cells. This data
allows precise tracking of hepatocyte changes during AAT accumu-
lation, suggesting new therapeutic targets in AATD.
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Background and aims: Polycystic liver diseases (PLDs) are hereditary
genetic disorders marked by progressive development of intrahepatic
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fluid-filled biliary cysts, representing a primary source of morbidity.
The current pharmacological treatment for advanced disease involves
the chronic administration of somatostatin analogs, aimed at
reducing the elevated intracellular cAMP levels in cystic cholangio-
cytes. Nevertheless, this approach demonstrates limited effective-
ness. Cystic cholangiocytes exhibit abnormal proteostasis and
endoplasmic reticulum (ER) stress, promoting cystogenesis.
Considering the interplay between ER and mitochondria, we
investigated mitochondrial dynamics, bioenergetics, and metabolism
within cystic cholangiocytes, further exploring their potential
therapeutic regulatory value in vitro and in vivo.

Method: Human cystic cholangiocytes (ADPKD®ME-/-  or
ADPLD™XH-/=) and normal human cholangiocytes (NHC) as con-
trols were studied. Mitochondrial ultrastructure and its interaction
with the ER were analyzed by transmission electron microscopy.
Mitochondrial mass, dynamics, and functionality were evaluated
using flow cytometry and qPCR. Mitochondrial bioenergetic activity
was assessed by Seahorse Analyzer, and protein levels of electron
transport chain (ETC) complexes through immunoblotting. Metabolic
fluxes including de novo synthesis and oxidation of palmitate,
glucose, and glutamine were analyzed in radioassays. The effect of
pravastatin was investigated in male PCK rats (Pkhd1~/").

Results: Cystic cholangiocytes exhibited higher mitochondria-ER
distance and increased mitochondrial mass. The expression of
mitochondrial dynamics (i.e., fusion, fission, and mitophagy) and
biogenesis-related genes was found upregulated in cystic tissue and
cells from PLD patients, compared to gallbladder tissue and NHCs,
respectively. Cystic cells displayed higher mitochondrial membrane
potential and abnormal bioenergetic capacities compared to NHCs.
Consequently, ATP and mitochondrial reactive oxygen species levels
were elevated in cystic cells, correlating with upregulation of ETC
complexes. Both ADPKD and ADPLD cholangiocytes exhibited
enhanced rates of glutamine and palmitate oxidation compared to
NHCs, respectively, along with an increased capacity for the de novo
synthesis of cholesterol. The chronic administration of pravastatin
reduced liver volume and weight in PCK rats compared to controls. In
vitro, pravastatin mitigated mitochondrial metabolic hyperactivity
and decreased the proliferation of cystic cholangiocytes.
Conclusion: Cystic cholangiocytes exhibit altered mitochondrial
dynamics, bioenergetics, and metabolism, with lipids playing a
crucial role as energy substrate. Rewiring lipid metabolism with
pravastatin halts hepatic cystogenesis, arising as a novel therapeutic
opportunity.
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Site-specific maturation dynamics of type 2 conventional
dendritic cells connect with gamma delta T17 effector
differentiation in cholestatic liver disease
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Background and aims: Immunoepithelial crosstalk, immunologic
surveillance and niche composition at the biliary niche in cholestatic
liver disease involves a complex interplay of diverse immune cell
populations residing within portal fields. In this project, dynamical
changes of type 2 conventional dendritic cells (cDC2) are linked with
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the site-specific initiation of multicellular communication hubs that
regulate the inflammatory response in liver cholestasis and in
draining lymph nodes (LNs).

Method: Spatial transcriptomics and multicolour immunofluores-
cence (IF) were used to visualize the biliary niche in steady state. A
liver and lymph-node 3, 5-diethoxycarbonyl-1, 4-dihydrocollidine
(DDC) diet single-cell RNA-sequencing (scRNA-seq) atlas containing
5 disease timepoints was generated and data compared with publicly
available scRNA-seq datasets of other disease modalities.
Transcription factor regulon activity was predicted using SCENIC
and genomic accessibility was investigated with combined snRNA-
seq/snATAC-seq (10x Multiome). Different DC subtypes in hepatic LN
were distinguished with the help of CITE-seq. Temporal cell type
frequency dynamics were confirmed by FACS analysis and functional
validation was performed using an inducible mouse model of cDC2
depletion as well as Tcrd and 1117a/f knockout mice.

Results: Visualization of the biliary niche revealed a spatial co-
localization of biliary epithelial cells (BECs), cDC2 and T cells, which
was conserved in mouse and human. Our DDC diet scRNA-seq atlas
identified a disease-initiating Nfkb2-regulated, Sox9+ BEC cluster,
which expressed a common gene expression programme that
included Macrophage colony-stimulating factor 1 (Csf1), CC-chemo-
kine ligand 2 (Ccl2) and I123a. VarID2 predicted a cDC2 cell fate
trajectory at disease onset connecting clusters of cDC2 maturation,
homing and expression of I1117- inducing genes, while prolonged
cholestasis resulted in a perturbed cDC2 differentiation and a cellular
shift towards preDCs that were characterized by functional epigenetic
restriction. Disease onset led to a gamma delta T cell (gdT cell)
-specific [l117a-response, which was attenuated in an inducible model
of ¢cDC2-depletion. In draining LNs, gdT cell composition differed
compared to the liver, yet T17 polarization could be equally observed.
Conclusion: Inflammatory onset in cholestatic liver disease initiates a
multicellular crosstalk between BECs, cDC2, and gdT cells within the
biliary niche. cDC2 rapidly mature and home to draining LNs thereby
initiating site-specific T17 differentiation in tissue-specific gdT cell
subsets.
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Background and aims: Robust HLA associations and lymphocytic
infiltration in the liver are consistently reported in both primary
sclerosing cholangitis (PSC) and primary biliary cholangitis (PBC)
indicating a role for T cells in the pathogenesis of both diseases. To
determine if PSC and PBC livers harbour unique T cells, we used
single-cell RNA sequencing (scRNA-seq) to compare relative abun-
dances and differential gene expression (DEG) of intrahepatic T cells
from PSC, PBC and alcohol-related liver disease (ALD) controls.
Method: Intrahepatic T cells were enriched from 12 PSC, 9 PBC and 3
ALD explants by negative bead selection, sorted for viability and
analyzed by 5’ scRNA-seq (10X Genomics). Alignment and annota-
tion of sequencing reads was performed using Cell Ranger. Cluster
and DEG analysis were computed in Seurat 5 using DESeq2/
Pseudobulk. Relative abundances of each cluster per disease were
calculated from the median proportion of cells per cluster relative to
total T cells per sample. Statistical significance for cluster abundances
were determined using the Dunn’s multiple comparison test; the
Wald test corrected for multiple testing (Benjamini-Hochberg) was
used for DEGs.

Results: SCRNA-seq of 42 575 intrahepatic T cells from PSC, PBC and
ALD revealed 14 distinct clusters broadly defined by CD4 (6 clusters),
CD8 (4 clusters) or lack of CD4 and CD8 (4 clusters). PSC livers showed
a significant increase (PSC: 9.2%, PBC: 5.7%, ALD: 4.4%) in a unique
cluster featuring high expression of T helper 17 (Th17) cell markers
(IL17A and RORC) and mucosal-associated invariant T cell (MAIT)
markers (TRAV1-2 and KLRB1) compared to PBC (p=0.016) and ALD
(p=0.006). By contrast, PBC livers did not show a significantly greater
abundance of any T cell cluster in comparison to all diseases; CD4+
effector memory T cells were significantly increased compared to PSC
(p=0.029) but similar in proportion to ALD (PBC: 12.2%, PSC: 8.7%,
ALD: 9.6%). Increased numbers of FOXP3+ regulatory T cells were also
observed in PSC (p=0.038) and PBC livers (p=0.057) versus ALD
(PSC: 4.6%, PBC: 4.1%, ALD: 1.0%,). As expected, DEG analysis showed
that gene profiles of T cells in the same cluster were largely similar
between diseases except for a 52-fold higher expression of IL17A in
CD4+TNF+ effector T cells and 3.2-fold higher levels of RORC in CD4+
effector memory T cells in PSC livers compared to PBC (p <0.05).
Conclusion: We found that gene profiles of intrahepatic Th17 cells
more closely resemble liver MAIT cells than other T cell types and a
combined Th17/MAIT cell cluster was significantly enriched in PSC
livers compared to PBC and ALD controls. This suggests that Th17 and
MAIT cells phenotypes may elicit similar molecular pathways in
diseased liver.

Liver immunology
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The combination of TCR-redirected CD4+ and CD8+ T cells in T cell
therapy of HBV infection enhances virus control in vivo by
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Background and aims: T cell therapy represents a promising
therapeutic approach to treating chronic HBV infection and HBV-
associated hepatocellular carcinoma. To date, most T cell therapies
have focused on CD8* cells as primary effector cells. Here, we
investigate whether redirected HBV-specific CD4" T cells support
CD8" T cells.

Method: We engrafted human and mouse CD8" and CD4" T cells with
MHC [- or MHC II-restricted HBV-specific T cell receptors through

retroviral transduction. Human CD8" and CD4" T cells were co-
cultured with antigen-presenting cells and HBV-positive target cells
in vitro. In a humanized mouse model of chronic HBV infection
expressing human MHC class I and class I, we explored the
therapeutic potential of MHC I-restricted HBV surface-specific CD8*
T cells alone or in combination with MHC Il-restricted HBV core-
specific CD4" T cells.

Results: Human HBV-specific MHC Il-restricted CD4" T cells
enhanced CD8'-mediated cytokine secretion, proliferation, and
killing in co-culture with antigen-presenting cells and HBV-positive
target cells. Murine CD4" T cells were successfully engrafted with
HBV-specific MHC Il-restricted TCRs and secreted IFN-y and TNF-a
upon encountering the target antigen. In a humanized mouse model
that was chronically infected with AAV-HBV, both the transfer of CD8*
T cells alone or in combination with CD4" T cells caused a significant
decline of the virological markers HBeAg and HBsAg. In addition, in
the combination group, virological markers declined more pro-
nounced by 2 to 3 logs. Upon restimulation of CD8" T cells isolated
from the liver and spleen, cells derived from the combination group
secreted higher amounts of IFN-y and TNF-c. Liver damage was
limited, with ALT levels peaking between days 15 and 22 and
normalizing again afterward.

Conclusion: We hypothesize a positive helper effect of HBV-specific
CD4" T cells on HBV-specific CD8" cells for adoptive T cell therapy of
chronic HBV infection. This translates into enhanced cytokine
secretion, proliferation and killing in vitro as well as a stronger
antiviral effect in vivo.
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Background and aims: Regulatory T cells (Treg) are critical
components of a homeostatic immune system. In autoimmune
diseases, these regulators are overpowered and are insufficient to
maintain peripheral tolerance. In primary biliary cholangitis (PBC),
inflammatory effector lymphocyte cells damage the intrahepatic bile
ducts and cause ongoing biliary damage, eventually leading to liver
fibrosis and cirrhosis. We set out to determine whether patients with
PBC have defective regulatory T cells in blood and liver and whether
Treg functionality has relevance to their disease progression.
Method: We used lymphocytes isolated from peripheral blood and
explanted human liver tissue for flow cytometry, scRNAseq and
spatial transcriptomic approaches and assessed localization of
isolated cell subsets in the liver machine perfusion model system.
Results: We identified that patients with PBC disease have normal
frequencies of regulatory T cells in the blood, and an elevated
frequency of Treg in the diseased explant liver compared to non-
autoimmune chronic liver disease controls (steatotic liver disease).
PBC patient Treg also have normal expression of key functional
markers CTLA-4, FoxP3 and CD39 which are key to their immuno-
suppressive capacity. PBC Treg can be readily expanded in vitro and
used in suppression assays, displaying a similar suppressive capacity
to Treg from healthy controls. Interestingly, we found 2 distinct
subsets of patients-those with CD39high Treg and those with
CD39low Treg. Liver Treg when infused into explant livers migrate
and localize around biliary epithelium and our phenotyping data
shows that these cells are enriched for biliary homing CCR6 and
CXCR3. We identified that PBC liver is highly enriched for innate
inflammatory cytokines IL-6 and IL-8 whilst also having low levels of
IL-2 or IL-10. IL-6 promotes the generation of Th17 CD4+ T cells and
Treg can be polarised to either Th1 or Th17 cells in vitro, indicating
the propensity of patient cells to become inflammatory when faced
with inflammatory milieu.

Conclusion: PBC patient Treg are not numerically deficient in
peripheral blood or inflamed liver. PBC Treg also appear to be

S34 Journal of Hepatology 2024 vol. 80(S1) | S1-S77


mailto:sophia.schreiber@tum.de
mailto:n.richardson@bham.ac.uk

functionally comparable to non-autoimmune liver disease patient
and healthy controls in peripheral blood. This suggests that PBC Treg
are not inherently defective. Their inability to control cholangitis is
more likely due to a hostile microenvironment enriched with
inflammatory mediators including IL-6. We believe there is a case
for further investigation as to whether blocking IL-6 signalling could
have therapeutic benefit in PBC.
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Background and aims: Efficient priming of CD8" T cell responses
against non-cytolytic pathogens like HBV is believed to rely on CD4"
T cell help within secondary lymphoid organs, as the immunological
dogma would dictate. This hypothesis is supported by an observation
in experimentally infected chimpanzees, where CD4" T cell depletion
prior infection prevents CD8" T cell priming and leads to persistent
infection. However, where when and how this issue occurs has never
been described or mechanistically elucidated.

Method: We took advantage of unique HBV transgenic mouse
models, in which we have demonstrated that adoptive transferred
HBV-specific CD8" T cells that recognize hepatocellular viral antigens
undergo activation and proliferation but fail to differentiate into
antiviral effector cells. To understand the extent to which antigen-
specific CD4" T cells help intrahepatic CD8" T cell differentiation, we
generated HBV-specific CD4" TCR transgenic mice (Env126), where
all CD4" T cells recognize an I-Ab-restricted T cell epitope of the HBV
envelope protein.

Results: Here, we show that the adoptive transfer of Th1-like Env126
effector CD4" T cells in HBV-transgenic mice counteracts the CD8*
T cell dysfunction induced by hepatocellular priming, boost their
proliferation and stimulate their production of IFNy, TNFa, and
GranzymeB. This enhances CD8" T cell-mediated liver immuno-
pathology and suppresses HBV replication. Surprisingly, we found
that dendritic cells are dispensable for the observed effect while on
the contrary, Kupffer cells’ (KCs) cross-presenting capacity is
enhanced after adoptive transfer of Env126 effector CD4" T cells.
With multiphoton intravital microscopy we indeed revealed that
HBV-specific CD4* and CD8"* T cells simultaneously interact with
individual KCs within the liver, and as such, the restorative process of
Env126T effector CD4" T cells help is impeded upon KCs depletion.
Preliminary data show that the CD40-CD40L signaling pathway
engagement could be key for Env126T cells-mediated KCs licensing.
Conclusion: Our findings underscore the crucial role of antigen-
specific CD4" T cells in mitigating the CD8" T cell dysfunction induced
by intrahepatic priming through the extra-lymphoid licensing of KCs,
revealing a hitherto unexplored dynamic. Deciphering the molecular
mechanism behind this effect could lead to the development of
innovative immunotherapeutic strategies to eradicate chronic hepatic
infections and their life-threatening complications.

ORAL PRESENTATIONS

0S-049-YI

The anti-tumour effector function of mucosal-associated
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Background and aims: Mucosal-associated invariant T (MAIT) cells,
the most abundant innate-like T cell population in the liver, harbour
anti-cancer potential. However, their effector function is impaired in
hepatocellular carcinoma (HCC), a frequent cause of cancer-related
deaths worldwide, for reasons that are incompletely understood.
Here, we aim to decipher the mechanism by which MAIT cell effector
function is impaired in the liver microenvironment. Therefore, we
analysed how metabolic changes in metabolic dysfunction-asso-
ciated steatotic liver disease (MASLD), a common precondition for
HCC development, affect the phenotype and effector function of
MAIT cells.

Method: MAIT cells from peripheral blood of MASLD patients or
healthy controls were stimulated ex vivo, and MAIT cells from healthy
controls were challenged with fatty acids during stimulation. MAIT
cell phenotype and function was analysed by multi-colour flow
cytometry, metabolism was investigated by metabolic flux analysis
and gene expression by RNA sequencing.

Results: We show that MASLD MAIT cells express significantly higher
levels of activation markers and effector cytokines ex vivo, suggesting
MAIT cell activation in MASLD in vivo. However, upon ex vivo
restimulation, these activated MAIT cells were dysfunctional and
failed to produce effector cytokines, such as IFNy, Granzyme B and
TNFa. We further uncover a novel HCC tumour cell killing capacity of
MAIT cells. Notably, culture with distinct fatty acid species charac-
teristic of the MASLD microenvironment and accumulating in our
MASLD patient cohort, impaired expression of effector cytokines by
MAIT cells and abrogated their HCC cell killing capacity.
Mechanistically, these effects were mediated by corrupted mito-
chondrial function, oxidative stress and aberrant lipid metabolism
and could be rescued by treatment with redox regulators.
Conclusion: Taken together, we show that impairment of MAIT cell
anti-tumour effector function against HCC is mediated by metabolic
signals in the hepatic microenvironment in MASLD patients that
induce oxidative stress and corrupt MAIT cell mitochondrial function.
Our data provide novel mechanistic insight that could be harnessed
to develop innovative strategies for MAIT cell-mediated anti-cancer
immunity.
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Background and aims: BRII-179, a therapeutic vaccine consisting of 3
HBV surface antigens (PreS1, PreS2, and S), is safe and immunogenic
when administered alone or in combination with an HBV-targeted
small interfering RNA, BRII-835 (VIR-2218). In the study BRII-179-
835-001, chronic hepatitis B (CHB) participants on nucleoside reverse
transcriptase inhibitor (NRTI) therapy received 9 monthly doses of
BRII-835 either alone or in combination with 9 monthly doses of BRII-
179 with or without IFNa co-adjuvant. While there was no notable
difference of HBsAg reduction at group levels, a heterogeneity of
immunological response was detected in CHB participants achieving
different HBsAg reduction. In selected participants from the BRII-179-
835-001 study we evaluated whether different virological outcomes
were associated with specific profiles of treatment-induced anti-HBs
and T cell immune responses.

Method: Peripheral blood mononuclear cells (PBMCs) were collected
from 49 participants at 6 time points, with an additional 2 time points
collected for one participant during NRTI discontinuation. HBV-
specific T cell response was analyzed both directly ex vivo (cytokine
assay upon HBV-specific peptides stimulation of whole blood) or
after in vitro expansion of PBMCs (ELISpot assays, T cell epitope
mapping, intracellular cytokine staining) in selected participants
with different levels of HBsAg reduction.

Results: Both anti-HBs and the HBsAg-specific T cell responses were
significantly enhanced in the BRII-179 and BRII-835 combination
groups compared to the BRII-835 alone group. In addition, HBsAg-
specific T cell epitopes were only mappable in participants receiving
BRII-179. A unique epitope region adjacent to the NTCP binding site
was identified in those participants with high HBsAg reduction
(approximately greater than 2log). In contrast, discrete or non-
identifiable epitope regions were mapped in those with lower HBsAg
reduction relative to the mean HBsAg reduction induced by siRNA. A
Th1 cytokine secretion profile upon HBV-specific peptides stimula-
tion was also detected in participants with high HBsAg reduction.
These features, as well as the long-term persistence of HBV-specific T
cells, were pronounced in the participant who reached HBsAg loss
and met Nrtl discontinuation criteria.

Conclusion: Therapeutic vaccine BRII-179, in combination with
siRNA BRII-835, induced substantial HBV-specific B and T responses
in certain CHB participants. The unique immune response pattern
observed in these participants receiving combination therapy, and
their correlation with the reduction of HBsAg levels among these
evaluable participants, suggests that T cells induced by BRII-179 may
play a role in reducing HBsAg and controlling HBV. Assessing the
neutralizing efficacy of anti-HBs in selected serum against different
HBV genotype viruses is currently ongoing.
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Background and aims: Metabolic dysfunction-associated steatotic
liver disease (MASLD) is a leading cause of chronic liver disease. Liver
biopsy is considered the gold standard for risk stratification. Non-
invasive models have been validated to predict clinically significant
portal hypertension (CSPH), a major determinant of decompensation.
The ANTICIPATE-NASH model uses liver stiffness measurement
(LSM), BMI and platelet count to predict the presence of CSPH in
MASLD. We recently showed that this model can be used for
individualized risk prediction of liver-related events (LRE) in
MASLD. This study aimed at evaluating if liver biopsy data improves
the prediction of LREs compared to the ANTICIPATE-NASH model
alone in MASLD patients with compensated advanced chronic liver
disease (cACLD).

Method: European retrospective multicenter cohort study of patients
with biopsy-proven F3-F4 MASLD with baseline data and follow-up
incidence of LRE (composite event of decompensation, HCC,
transplantation, or liver-related death). We estimated the CSPH/LRE
risk distribution based on the ANTICIPATE-NASH model. We tested
the added value of histology to the risk prediction provided by the
ANTICIPATE-NASH model with Cox regression.

Results: 699 patients were included, 52% were male, median age was
60 years (54.3-65.6), and median BMI was 31 kg/m2 (27.8-34.5). 324
(46.4%) patients had F3 and 375 (53.6%) F4. Median follow-up was
42.8 months (18.9-66.6). During follow-up, 56 (8.0%) patients
developed LRE. F4 patients had significantly higher median LSM
(22.6 vs. 15.8 kPa), LRE rates (13.6% vs 1.5%), and CSPH probability
estimated by the ANTICIPATE-NASH model (26.9% vs. 18.3%) than F3
patients (all p values <0.001). The ANTICIPATE-NASH model had a
higher discrimination (c-statistic 0.93) for LRE compared to histology
(0.67). Calibration was excellent. Adding histology to the model did
not improve prediction accuracy. Using an ANTICIPATE-NASH model
cutoff of 0.25 (which is associated with a pointwise 1.6% estimated 3-
year risk of LREs), a substantial difference was observed in LRE rates:
0.98% in <0.25 vs. 18.5% in >0.25 (p<0.001); 61% and 39% of the
patients were below and above the 0.25 risk threshold of CSPH. This
dichotomization provided better separation of the risk of LRE than
the F3/F4 classification. Indeed, all LRE occurring in F3 patients (5/68)
occurred in patients with an ANTICIPATE-NASH threshold >0.25.
Similarly, 30% of F4 patients presented a CSPH risk <12% (median
value for F3 patients) with no LREs.

Conclusion: The non-invasive ANTICIPATE-NASH model, based on
LSM, BMI and platelet count, has better accuracy than histology for
LRE prediction in MASLD. Histology does not refine the risk
prediction provided by the model.
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Background and aims: The association of advanced fibrosis and
severity of metabolic dysfunction-associated steatohepatitis (MASH)
have been previously described. We aimed to assess the association
between NAS, NAS components and advanced fibrosis.

Method: We combined screening data from 10 industry-funded
MASH phase 2 trials. We performed univariate and multivariate
logistic regression analyses to assess the association between NAS,
NAS components and advanced fibrosis, as defined as fibrosis stages 3
or 4. We developed a modified version of the NAS, namely “lean NAS”
(=inflammation grade + ballooning grade, excluding steatosis) to
predict the presence of advanced fibrosis.

Results: 4, 117 patients with centrally assessed liver biopsy were
included. The prevalence of advanced fibrosis in this population was
36%. In univariate analysis, higher NAS, hepatocyte ballooning and
lobular inflammation were associated with advanced fibrosis.
Advanced fibrosis was observed in 27%, 19%, 19%, 25%, 34%, 47%,
55%, 66%, and 57% of patients with NAS 0 to 8, respectively. The odds
of advanced fibrosis was significantly increased in patients with a
NAS of 5 or more (p < 0.0001). Advanced fibrosis was observed in 15%,
29%, 51% and 71% in patients with inflammation grade 0 to 3,
respectively. The odds of advanced fibrosis was 3.4 (95% CI: 2.8-4.0)
in the presence of inflammation (p <0.0001). Advanced fibrosis was
observed in 15%, 37% and 66% in patients with ballooning grade 0 to 2,
respectively. The odds of advanced fibrosis was 5.9 (95% CI: 5.0-6.9)
in the presence of ballooning (p <0.0001). Advanced fibrosis was
observed in 39%, 39%, 36% and 32% in patients with steatosis grade 0
to 3, respectively. The odds of advanced fibrosis was lower in patients
with steatosis grade 3 (p=0.048). In a model including the “lean
NAS” and steatosis grade, the presence of high degree of inflamma-
tion (grade 3) and ballooning (grade 2) was associated with a 32x
greater odds (95% Cl: 16.8-62.1) for the presence of advanced fibrosis.
Inversely, the presence of steatosis grades 1, 2 or 3 were associated
with lower probability of advanced fibrosis: odds ratio of 0.45 (95% CI:
0.31-0.66), 0.28 (95% CI: 0.19-0.40), and 0.20 (95% CI: 0.13-0.29),
respectively.

Conclusion: Advanced fibrosis is strongly associated with the
presence and severity of hepatocyte ballooning and to a lesser
extent with the presence and severity of inflammation, independ-
ently of the NAS. A modified NAS, namely “lean NAS” can predict the
presence of advanced fibrosis, and the severity of steatosis is inversely
correlated with the severity of fibrosis.
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Background and aims: Metabolic dysfunction-associated steatohe-
patitis (MASH) is significantly under-diagnosed and requires liver
biopsy. The Fibrotic NASH Index (FNI) is a validated risk score to
classify patients at risk of MASH with fibrosis stage >2. We used the
ENI to characterize patients at risk and to compare the incidence of
major adverse liver outcomes (MALO) and major adverse cardiovas-
cular events (MACE) between risk groups.

Method: This cohort study is based on Swedish registry data from
1998-2022, including lab data for patients with >1 liver-related test
in routine clinical care in Stockholm 2001-2020. Patients were
classified as high risk if they had FNI>0.33 and a cardiometabolic risk
factor (overweight/obesity, type 2 diabetes (T2D), hypertension or
dyslipidemia), or low-risk (FNI<0.1 + cardiometabolic risk factors).
Diagnosed patients had a recorded ICD-10 code for MASH (K75.8) in
specialist care. Patients with other liver diseases were excluded. All
patients were followed from first diagnosis or FNI score.

Results: The FNI score was calculated for 154, 179 patients, of which
47,154 were considered at high risk of MASH (31%) and 57, 609 at low
risk of MASH (37%). Diagnosed patients (n = 485 in the register) were
younger (median 63 years), included more females (52%) and less
commonly had T2D (48%), than patients at high risk (median 66
years, 28% females and 59% with T2DM, p for all comparisons <0.001).
Patients at low risk were about the same age as diagnosed (median 62
years, p >0.05) but included more females (65%) and less commonly
had T2D (7%; p for all comparisons <0.01) than both diagnosed and
high-risk patients. Diagnosed patients also more commonly had a
history of MALO (42%) than patients at high (0.4%) and low risk (0.2%;
p for all <0.001), but less commonly had a history of MACE
(Diagnosed: 4.3%, High-risk: 9.5%, Low risk: 4.8%; p for all <0.01).
Among patients with no history of MALO and MACE, respectively, the
incidence rate (IR; per 1000 person-years (PY)) for MALO (mean
follow-up: 6 years) was higher among diagnosed (IR =19, 95% Cl =
13-27) and high-risk patients (IR = 2.4, 95% Cl =2.2-2.6) vs low-risk
patients (IR = 0.5, 95% CI = 0.4-0.6), and also for MACE (Diagnosed: IR
=19,95%Cl = 14-27; High-risk: IR = 31,95% CI = 30-32; Low-risk: IR =
12, 95% CI=11.6-12.3). In an adjusted Cox regression model
(considering age, sex and T2D), the rate of MALO was higher in
patients at high risk vs low risk (aHR=3.8, 95% Cl=3.2-4.6), but
lower for high risk vs diagnosed patients (aHR = 0.08, 95% Cl=0.05-
0.12). The rate of MACE was also higher in patients at high vs low risk
(MACE: aHR = 1.9, 95% CI = 1.8-2.0) but not significantly in high risk vs
diagnosed patients (aHR = 1.3, 95% Cl = 0.9-1.8).

Conclusion: The results indicate a large burden of undiagnosed
fibrotic MASH in patients from the general population with risk
factors for MASH and highlights FNI as a possible risk stratification
tool.
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Background and aims: The screen failure rate in therapeutic trials
evaluating MASH treatments is very high, around 70-80%. One of the
main reasons is the absence of fibrotic MASH on liver histology,
underscoring the need for better selection of candidates for these
studies. Our aim was to evaluate the performance of 8 non-invasive
tests, specific or not, for the diagnosis of fibrotic MASH.
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Method: 1, 005 patients with histologically proven MASLD were
included in 5 centers across Europe and Asia. Fibrotic MASH was
defined as the presence of MASH with a NAS score >4 and a fibrosis
stage F>2 according to the NASH CRN classification. Advanced fibrosis
was defined as fibrosis stage F>3. Three non-invasive tests specifically
developed for fibrotic MASH were evaluated (the simple blood test
Fibrotic NASH Index [FNI], the specialized blood test MACK-3, and the
elastography-based test FAST), as well as 5 non-invasive tests
developed for advanced fibrosis (the simple blood test FIB4, the
specialized blood tests Fibrotest and ELF, and the elastography tests
Fibroscan and Agile3+). The simple blood tests (FNI, FIB4) were
available for all the 1005 patients included, the specialized blood tests
(MACK-3, Fibrotest, ELF) for 545 patients, and the elastography tests
(FAST, Fibroscan, Agile3+) for 817 patients.

Results: Median age was 56.7 years, 62.7% of the patients were male,
and 49% had type 2 diabetes. The prevalence of fibrotic MASH and
advanced fibrosis were, respectively, 41.8% and 31.9%. For the
diagnosis of fibrotic MASH in the 1005 patients included, the
simple blood test for fibrotic MASH FNI had a significantly higher
AUROC than the simple blood test for advanced fibrosis FIB4 (0.709
[0.677-0.741] vs. 0.662 [0.628-0.695], p = 0.019). In the 545 patients
with all specialized blood tests available, MACK-3 had a significantly
higher AUROC for the diagnosis of fibrotic MASH (0.772 [0.734-
0.811]) than Fibrotest (0.615 [0.568-0.663], p <0.001) and ELF (0.700
[0.656-0.744], p=0.003). In the 817 patients with all elastography
tests available, FAST had a significantly higher AUROC for the
diagnosis of fibrotic MASH (0.774 [0.743-0.806]) than Fibroscan
(0.728 [0.694-0.763], p=0.001) and Agile3+ (0.708 [0.672-0.744], p
<0.001). The dedicated specialized tests (MACK-3 and FAST) were
significantly more accurate than the simple blood tests (FNI and FIB4)
for the diagnosis of fibrotic MASH. The thresholds of tests for
advanced fibrosis were recalculated for the diagnosis of fibrotic
MASH. Despite these optimized thresholds, the specialized non-
invasive tests specifically dedicated for fibrotic MASH remained more
accurate than the specialized non-invasive tests for advanced fibrosis.
Conclusion: Specialized non-invasive tests specifically dedicated to
fibrotic MASH should be preferred to non-invasive tests for advanced
fibrosis to improve the screening of candidates for therapeutic trials
in MASH.
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Background and aims: The Baveno VII ‘rule of 5’ based on vibration-
controlled transient elastography (VCTE) determines the risk of
hepatic decompensation and mortality. The aim of our study was to
validate the ‘rule of 5’ in a real-life cohort of obese and non-obese
patients with metabolic dysfunction-associated steatotic liver disease
(MASLD).

Method: This is a retrospective study in which patients with MASLD
undergoing baseline and repeated measurements of VCTE in 16
centers in USA, Europe and Asia were included. The ability of the ‘rule
of 5 to predict hepatic decompensation (HD) (ascites, variceal
hemorrhage, hepatic encephalopathy or hepatorenal syndrome)
and liver related death (LRD) was evaluated.

Results: From February 2004 to January 2023 data from 17949
subjects were collected, with 12664 finally included. Mean age was
51.9 years, 58% male, 28% were obese (BMI>30). 166 (1.3%) had HD
and 38 (0.3%) LRD after a median follow-up of 48.0 months (IQR 24.1-
72.4 months). The competing risk analysis showed increased risk of
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HD for each VCTE ‘rule of 5’ category in obese and non-obese patients
(p<0.001). The cumulative probability of HD at 1, 3 and 5 years of
follow-up was: Obese: <10 kPa: 0.2%, 0.3%, 0.9%; 10-15 kPa: 0.2%,
0.9%, 2.9%; 15-20 kPa 1.0%, 3.3%, 6.1%; 20-25 kPa 0%, 4.0%, 8.7%; 25—
30 kPa 1.5%, 4.9%, 11.5%, >30 kPa 1.6%, 14%, 23.6% p <0.001; Non-
obese: <10 kPa 0.1%, 0.4%, 0.9%; 10-15 kPa 0.9%, 1.6%, 3.0%; 15-20 kPa
1.7%, 5.8%, 12.5%; 20-25 kPa 2.1%, 4.5%, 4.5%; 25-30 kPa 2.8%, 5.8%,
20.5%; kPa; >30 kPa 4.2%, 11.6%, 19.5%; p < 0.001. This suggested that
the predictive performance of VCTE is lower in patients with obesity.
Time-dependent area under receiver operating characteristic
(AUROC) curves for the ‘rule of 5’ to predict HD at 1 and 3 years
were 0.71 and 0.86 as well as 0.87 and 0.82 in obese and non-obese,
respectively, showing better performance of the ‘rule of 5’ in non-
obese patients for HD. A model including ‘the rule of 5’ and obesity
showed AUROC at 1 and 3 years 0.83 and 0.84 in the whole cohort.
Competing risk analysis showed significantly lower risk of LRD for
obese and non-obese patients in each category (p < 0.001). Incidence
of LRD was higher as ‘rule of 5’ category increased for obese and non-
obese patients (Obese: <10 kPa: 0%, 10-15 kPa 0.7%, 15-20 kPa 1.4%,
20-25 kPa 1.6%, 25-30 kPa 2.8%, >30 kPa 6.6% p <0.001; non-obese:
<10 kPa: 0.03%,10-15 kPa 1%, 15-20 kPa 1%, 20-25 kPa 1%, 25-30 kPa
4.1%,>30 kPa2.9% p <0.001). Again, this suggested that the predictive
performance of VCTE is lower in patients with obesity. AUROC for the
‘rule of 5’ to predict LRD at 3 and 5 years was: Obese: 0.9 and 0.88,
non-obese: 0.9, 0.79. A model including ‘the rule of 5’ and obesity
showed AUROC at 3 and 5 years 0.91 and 0.86 in the whole cohort.
Conclusion: The ‘rule of 5’ predicts HD and LRD in MASLD patients.
However, obesity must be taken into account when using it given that
the discriminative capacity of VCTE is lower in the presence of
obesity.

Public Health

0S-055

Defining the thresholds for alcohol intake on the risk of liver-
related mortality in people with metabolic risk factors
Hyunseok Kim!, Polly Kirsch!, Yee Hui Yeo', Walid S Ayoub',
Alexander Kuo', Vijay Pandyarajan’, Hirsch Trivedi', Aarshi Vipani',
Yun Wang', Ekihiro Seki', Stephen Pandol’, Debiao Li', Shelly C. Lu’,
Ju Dong Yang'. 'Cedars Sinai Medical Center, Los Angeles, United States
Email: hyunseok.kim@cshs.org

Background and aims: The impacts of alcohol consumption in
people with metabolic risk factors on the risk of liver-related
outcomes are not fully studied. In this study, we investigated the
effects of alcohol consumption amount on liver-related mortality in
participants with metabolic risk factors in the United Kingdom
Biobank study (UKB) study, a prospective cohort.

Method: We included participants without a prior diagnosis of
cirrhosis at the time of enrollment. Metabolic traits (hypertension,
type 2 diabetes mellitus, dyslipidemia, and obesity) were defined
based on self-reported history, medication use, previous hospital
diagnosis, or laboratory/anthropometric values. We obtained the
alcohol consumption amount from a self-reported alcohol use
questionnaire. We categorized the alcohol consumption into <10 g,
10-20 g, 20-30 g, 30-40 g, 40-50 g, 50-60 g, and >60 g per day to
identify at which dose people start to have significantly higher risk
for liver-related mortality. We performed Cox proportional hazards
models to evaluate the effects of alcohol intake amount on time to
liver-related mortality. In addition, we investigated whether the
effect of alcohol intake can be altered by the PNPLA3 genotype.
Results: In 263, 052 participants with at least one metabolic trait
(mean age 57.39 years, male 51.7%),.

ORAL PRESENTATIONS

92, 481 (35%), 73, 758 (28%), 43, 606 (17%), 22, 499 (8.5%), 13, 358
(5.1%), 6, 832 (2.6%), 10, 518 (3.9%) participants consumed <10 g, 10—
20, 20-30, 30-40, 40-50, 50-60, >60 g per day, respectively. During a
median follow-up of 12 years, 654 participants developed liver-
related mortality. We observed a statistically significantly higher risk
of liver-related mortality from those who drank between 20 and 30 g
per day (aHR 1.45 [95% CI: 1.10-1.92]) compared to those who drank
<10 g per day, after adjusting for age, sex, race/ethnicity, BMI,
diabetes, hypertension, hyperlipidemia, and household income.
Furthermore, we observed synergistic interaction in those who
drank >60 g per day and PNPLA3 homozygote carriers ( p-interaction
<0.01, aHR 5.3 [95% CI: 3.7-7.6] in alcohol intake >60 g per day with
normal PNPLA3 trait, aHR1.6 [95% CI: 0.8-3.4] in PNPLA3 homozygous
carriers who drank <60 g per day, and aHR 25.6 [95% CI: 3.6-182] in
both alcohol intake >60 g per day and PNPLA3 homozygous carriers).
While the absolute risks of liver-related mortality were lower in
women, we could not find a significant interaction between sex and
alcohol consumption.

Conclusion: In the UK Biobank, there was an incremental risk of liver-
related mortality by the amount of alcohol consumption. The
increased liver-related mortality was observed from those with
>20 g/day of alcohol use. The PNPLA3 genotype status also plays a
synergistic interplay in those who drink excessively. We need to
counsel the risk of alcohol consumption on the progression to liver-
related outcomes in people with metabolic risk factors.
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Background and aims: The impact of chronic hepatitis B virus (HBV)
infection is particularly pronounced among vulnerable populations,
such as migrants, who face unique challenges related to healthcare
access, cultural differences, and social determinants in their host
countries. Primary health care is one of the most frequent contact
points with the health system migrants have, however, HBV
infections in Spain are managed at the tertiary level and therefore
referrals from primary care are needed to properly diagnose, manage,
and treat chronic HBV infections. We aimed to categorize the referrals
of HBV from all of the primary care centers in Catalonia in 2017 and
2018 to specialist care.

Method: We examined all first recorded patient visits in primary care
across the autonomous community of Catalonia, Spain in 2017 and
2018 with data the central database primary health care database in
Catalonia [Information System for Research in Primary Care (SIDIAP)].
The proportion of people born outside of Spain (classified as
migrants) who were HBsAg+ and therefore eligible for a referral to
specialist care (e.g. gastroenterology and hepatology or infectious
diseases units) was categorized. Region of origin were classified as:
North Africa, Central and Southern Africa, Northern Europe, Southern
Europe, Central and Eastern Europe, Ibero-America and the
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Caribbean, Anglo-Saxon America, Asia (Middle East), Eastern Asia,
and Oceania. Basic standard descriptive statistics were used to
analyze data using R software (R Core Team 2023).

Results: A total of 1,688 and 1, 995 migrants had recorded first visits
in primary care centers across Catalonia in 2017 and 2018,
respectively. Most were female migrants (1553, 56%) and from
Northern Africa (892, 24%). Overall, the prevalence of HBsAg+ was
6.5%(n=239,108in 2017 and 131 in 2018). Migrants from Central and
Southern Africa region accounted for 55% of all HBsAg+ cases (130/
239). While all HBsAg+ patients were eligible for referrals, 73% (175/
239) of these migrants did not receive an order for referral to
specialist care. Although there is some heterogeneity between
regions, no statistically significant differences were observed (p >
0.05). Overall, more than half of the HBsAg+ migrants were not
referred from their primary care doctor to specialist care in 2017 and
2018, and 77% of migrants from Central and Southern Africa were not
referred.

Conclusion: Almost three quarters of migrants who were eligible for
and required a referral to specialist care across Catalonia were not
provided one from primary care in 2017 and 2018. This presents a
substantial missed opportunity to link migrants to indispensable
liver care. Training of healthcare workers in primary care should be
reinforced and additional strategies, such as community-based
care, to diagnose and ensure linkage to specialist care for migrants
are needed so that new HBV diagnoses are not missed or lost to
follow-up.
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Background and aims: Metabolic associated steatotic liver disease
(MASLD) has a high prevalence in the general population, and the
incidence of MASLD-associated cirrhosis is increasing. The Fibrosis-4
score (FIB-4) is a diagnostic model used in patients with MASLD to
estimate the present degree of fibrosis, but the FIB-4 score is
inadequate for predicting future cases of severe liver disease. The
aim of this study is to develop a risk score—the Cirrhosis Outcome
Risk Estimator (CORE)—allowing physicians to identify individuals at
a high risk of developing cirrhosis. Correct identification would allow
for early intervention and preventive measures.

Method: We used a large Swedish population-based cohort, free of
known liver diseases other than possibly MASLD, with available
laboratory data—including biomarkers associated with liver disease—
and national registry data. Using flexible parametric survival models,
a 10-year risk model of cirrhosis or associated complications was
created, with non-liver death as a competing event. The new
comprehensive risk score initially included age, sex, body mass
index (BMI), aspartate aminotransferase (AST), alanine aminotrans-
ferase (ALT), gamma-glutamyl transferase (GGT), cholesterol, platelet
count, albumin, bilirubin, glucose, and triglycerides. From this, a
simplified but clinically feasible model was extracted which includes
only age, sex, GGT, AST, and ALT. The performance was assessed in
terms of discrimination (time-dependent area-under-curve (AUC)),
calibration (calibration curves), and clinical utility (decision curve
analysis). The model was compared to the FIB-4 score.

Results: We used data of 504, 359 individuals that were followed over
an average follow-up time of 25 years. During follow-up, 7604 liver-
related outcomes were observed. The cumulative risk of liver cirrhosis
at ten years was 0.22%. The new risk score CORE achieved a 10-year
AUC of 81% (95%Cl: 80-84) compared to the FIB-4 AUC of 73% (95%Cl:

71-75). The calibration was considerably better in CORE than FIB, and
according to the decision curve analysis CORE has a higher net benefit
than FIB-4 for all risk thresholds.

Conclusion: The new risk score, the Cirrhosis Outcome Risk
Estimator (CORE), based on a flexible modelling approach and using
biomarkers easily accessible in primary care, outperforms FIB-4 when
predicting liver-related outcomes in the general population. The
model awaits external validation in the FINRISK cohort and the UK
biobank.
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Background and aims: Liver cancer has one of the fastest increasing
incidence and mortality rates among all cancers in Canada. Liver
cancer affects populations from diverse background. However, there
are limited data on disparities in survival following hepatocellular
carcinoma (HCC) diagnosis. We assessed disparities in survival
following HCC diagnosis to identify gaps in care in British
Columbia, Canada.

Method: We used data from the BC Hepatitis Testers Cohort. This
cohort includes data on individuals tested for hepatitis C virus (HCV),
hepatitis B virus (HBV), and HIV, integrated with data on cancers,
mortality, and healthcare administrative data. The study included
individuals diagnosed with HCC among people with HCV or HBV
infection between January 2010 and March 2021. Individuals were
followed from HCC diagnosis to death or the end of the study
(December 31, 2021). We computed the crude mortality rates and
constructed survival curves for overall population and by age, sex,
ethnicity, and socioeconomic status. We used the Cox proportional
hazards models to investigate factors associated with survival
duration after HCC diagnosis.

Results: Among 117, 524 people with chronic HBV (n=42, 259) or
HCV (n=69, 117) or HCV/HBV (n =6, 148) infection, 2, 783 (HCV:1,
779,HBV:777, HCV/HBV:227) patients were diagnosed with HCC. The
median age at HCC diagnosis was 61[57-66] years. Among patients
with HCV related HCC, the crude mortality rate (overall: 35.6 per
1000-person years (PY), 95% Cl: 33.7-37.5) showed a graded increase
with material deprivation (most privileged: 31.2/1000 PY, 95% CI:
27.1-35.74; most deprived: 41.9/1000 PY, 95% CI: 38.0-46.0). Among
those with HBV related HCC, the overall crude mortality rate was
lower (rate: 13.4, 95%Cl: 12.1-14.7) and, there was not a gradient
across material deprivation.

In the multivariable model for HCV related HCC, people in the 4th
[Adjusted Hazard Ratio (AHR): 1.31, 95% CI: 1.08 — 1.58] and 5th
(AHR:1.29, 95% CI: 1.08-1.55) material deprivation quintiles com-
pared with the most privileged (1st quintile), and people who inject
drugs (PWID; AHR: 1.32,95% CI: 1.16-1.51) had higher mortality rates
after adjusting for age, sex, diagnosis stage, and ethnicity. In the
multivariable model for HBV related HCC, people from “other”
ethnicities (including White and other population groups with
anglicized names) compared with people of East Asian ancestry
(1.30, 95% CI: 1.04-1.61), and PWID (AHR: 1.89, 95% CI: 1.44-2.46)
had higher mortality, although there was no gradient by material
deprivation.

Conclusion: This study identified disparities in HCC-related survival
by material deprivation and in PWID among those with HCV
infection, and by ethnicity and in PWID among those with HBV
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infection. As we strive toward hepatitis elimination goals, addressing
disparities in HCC diagnosis and care needs to be part of the
continuum to improve overall health and survival.
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Background and aims: Steatotic Liver Disease (SLD) poses a major
public health concern, requiring focused healthcare approaches.
Socioeconomic factors affect disease outcomes, potentially account-
ing for the variations in progression to significant and advanced liver
fibrosis across the SLD spectrum. We aimed to describe socio-
economic disparities across Metabolic Dysfunction-Associated
Steatotic Liver Disease (MASLD), MASLD with concurrent moderate-
high alcohol consumption (MetALD), and Alcohol-related Liver
Disease (ALD). Finally, we sought to explore the impact of
socioeconomic elements on liver fibrosis within these SLD subgroups.
Method: We screened individuals from the general population and
individuals with SLD using controlled attenuation parameter (CAP)
with a CAP-cut-off >248 dB/m and transient elastography (TE), with
significant fibrosis indicated by TE >8 kPa and advanced fibrosis by TE
>12 kPa. We classified participants according to the nomenclature
with either metabolic factors or alcohol intake as predominant
factors. We assessed socioeconomic status by self-reported income,
education, employment, and marital status, and compared MASLD,
MetALD, and ALD, using non-SLD as a comparator. We performed chi-
square tests and logistic regression, to explore associations between
socioeconomic factors and the distinct subgroups.

Results: We screened 6444 individuals with a median age of 57 (IQR
52-63), 52% female. The distribution of non-SLD/MASLD/MetALD/
ALD was 2451 (38%)/2967 (46.0%)/663 (10.3%)/363 (5.6%). More than
half of the ALD group earned below 40, 000 € (55%), which was
significantly more than non-SLD (34%), MASLD (38%), and MetALD
(34%), (p < 0.005). Within the ALD subgroup, 56% were unemployed,
long-termiill, or retired due to disability or age, an overrepresentation
compared to MASLD (35%), MetALD (44%), and the non-SLD group
(32%) (p <0.005). Nineteen percent of the MetALD group had a longer
education, which was more than in the other groups ALD (14%)
MASLD (10%) SLD (15%). A third (34%) of the ALD group lived alone,
which was significantly more than in MASLD (22%), MetALD (21%), or
23% within the non-SLD group ( p < 0.005). After adjusting for known
risk factors for liver fibrosis, the likelihood of TE > 8 was greater for
men (OR 2.3; 95% CI 1.8-3.0), individuals with an income below 40,
000€ (OR 2.0; 95% CI 1.3-3.1), and those living alone (OR 1.3; 95% CI
1.1-1.8). These odds escalated for TE > 12, signifying that being
female, earning a higher income, and cohabiting independently
decreased the risk of severe liver fibrosis.

Conclusion: Our study reveals that individuals with ALD are more
likely to have a lower income, be unemployed, and live alone, while
those with MetALD often possess higher educational levels. Being
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female, earning a high income, and living with a partner emerge as
protective factors against liver fibrosis in these populations.

Viral hepatitis C

0S-060
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Background and aims: The risk of HCC development following HCV
cure as a function of liver fibrosis regression is unknown. The aim of
this study was to describe and analyze the dynamics of liver fibrosis
assessed by both liver histology and non-invasive tests (NIT) at
baseline and at the time of HCC occurrence several years after
sustained virological response (SVR).

Method: Data were obtained in two prospective French multicenter
cohorts of patients with HCV infection recruited since 2006 (ANRS
C0O22 Hepather and CO12 CirVir). Patients were regularly followed-up
and when indicated included in HCC surveillance programs. The
dynamics of NIT (Fib4, APRI and LSM) were evaluated in relation to
HCC development and histological liver fibrosis in HCC patients was
assessed.

Results: 8808 SVR patients (3500 with cirrhosis) were analyzed,
among whom 298 (3.6%) HCC occurred during a 62-months follow-
up. In the 3500 patients with cirrhosis, all baseline NIT tests (Fib4,
APRI, LSM) were higher in patients who ultimately developed HCC.
Except for Fib4 in patients who developed HCC, all NIT decreased
significantly over time irrespective of subsequent HCC development
with a maximum downward slope following antivirals implementa-
tion (all p<0.005). This temporal dynamic was similar for all tests
irrespective of HCC development (p=0.91, p=0.29 and p=0.37,
respectively). Joint modelling of association between the change in
NIT and HCC showed that a unit decrease in APRI or Fib-4 scores at
any time of follow-up were associated with a decreased HCC risk
(HR=0.62 [0.57-0.69] and HR=0.91 [0.90-0.93], both p<0.0001).
Thirty-eight non-tumour liver biopsies specimen were analyzed at
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time of HCC diagnosis, 37/38 (98%) patients having F3 or F4 fibrosis
scores before SVR. At time of HCC diagnosis, this proportion was 33/
38 (86%) The analysis of fibrosis evolution showed that 7/38 (18%)
HCC patients were considered as having liver fibrosis regression (FO:
1 patient, F1: 2 patients, F2: 2 patients, F3: 2 patients). More precisely,
4 patients had a one-point regression and 3 had more than one point
of fibrosis regression. Overall, values of NIT tests in these patients
suggested the presence of advanced liver fibrosis at the time of HCC.
Conclusion: HCC occurs despite histological fibrosis regression
following HCV cure. The dynamics of NIT may not accurately reflect
histological fibrosis changes and may not be sufficient to refine HCC
surveillance strategy.
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Background and aims: Chronic liver disease (CLD) progressing to
hepatocellular carcinoma (HCC) is a global health challenge. The role
of the circadian clock (CC) as a regulator of liver physiology and
disease is well established in rodents. However, in the human liver,
the status of the CC-oscillator as well as the identity and the
epigenetic landscape of circadian gene networks in CLD remain
largely unknown. Despite a major research effort, the pathogenesis of
hepatitis C virus (HCV)-induced liver disease and HCC is still only
partially understood. Here, we aimed to investigate how HCV
perturbs the liver CC to cause CLD and HCC.

Method: By performing circadian RNA- and ChIP-sequencing of livers
from control and HCV-infected humanized liver chimeric mice (HM
mice) combined with their analyses through dryR and JASPAR
enabled us to identify genes in human liver displaying a circadian
expression pattern and their epigenetic landscape under control
condition and their perturbation upon HCV-infection. Through
molecular analyses we validated key circadian genes and pathways
which were perturbed by HCV in human hepatocytes and associated
with risk to progress to HCC. Employing cellular models for HCV
infection and perturbation studies, we identified the mechanism of
HCV-induced CC perturbation. The clinical impact of these findings
was validated with investigations in four independent cohorts of
patients with chronic hepatitis C progressing to HCC.

Results: We identified numerous genes and biochemical pathways
which are rhythmically expressed in the human hepatocytes under
control conditions. Amongst rhythmic genes in human hepatocytes
we identified master transcription factors, chromatin modifiers and
key enzymes regulating different biochemical pathways. We show
that HCV infection deregulates the human liver CC, circadian
transcriptome, and epigenome, leading to an activation of key
pathways mediating metabolic alterations, fibrosis, and cancer.
Using cellular models for HCV infection, we identified the non-
structural viral encoded proteins NS4 and NS5A to reduce the
expression of deacetylase SIRT1. This reduction in SIRT1 levels leads
to a decreased expression of key CC component BMAL1 and a
concomitant virus-induced perturbation of the hepatocellular clock.
HCV-disrupted circadian pathways remain deregulated in patients
following HCV cure and advanced liver disease suggesting that the
virus-induced perturbation of the liver CC plays a key role in HCC
pathogenesis.

Conclusion: We have identified circadian genes and gene regulatory
networks in human liver cells under control conditions and upon
HCV infection, a major cause of CLD and HCC. We show that virus-
induced alteration of the liver clock drives the perturbation of key
genes and pathways implicated in HCC development. These results
provide opportunities for HCC prevention and discovery of biomar-
kers to predict HCC risk.
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Background and aims: Treatment of hepatitis C with direct-acting
antivirals (DAAs) results in permanent viral clearance (SVR) in the
vast majority of patients with chronic hepatitis C (CHC). Many reports
have shown that SVR is associated with a significant reduction of liver
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morbidity and mortality for up to approximately five years. The aim of
this study was to assess long-term liver-related outcomes and
mortality after SVR by DAA treatment.

Method: This multicenter, retrospective cohort study consisted of 3,
128 consecutive adult CHC patients without decompensated cirrho-
sis who were treated with all-oral DAAs. After excluding patients who
did not achieve SVR, 3, 024 were included in this study (2, 691 non-
HCC experienced, 333 HCC experienced). The index date was the end
of DAA treatment. Primary end points were the occurrence or
recurrence of hepatocellular carcinoma (HCC), mortality, and the
cause of death.

Results: The median follow-up durations were 6.6 (range 0.3-8.9)
and 6.3 (range 0.3-8.9) years for the non-HCC and HCC experienced
groups, respectively. Although the cumulative de novo HCC incidence
rates were longitudinally increased (3-year, 4.0%: 5-year, 5.6%: 8-year,
7.0%), those of the recurrence rates reached a plateau in 3-5 years (3-
year, 50.4%: 5-year, 59.1%: 8-year, 62.0%). None of the patients aged
under 50 (n=377) developed de novo HCC. In contrast, for patients
with cirrhosis aged 50 and over (n=536), the cumulative de novo
HCC incidence rates were high (3-year, 11.2%: 5-year, 15.6%: 8-year,
18.9%). Even in patients without cirrhosis, the 8-year cumulative de
novo HCC incidence increased with age (age 50-59, 1.8%: age>60,
5.5%: age>75, 8.7%) (log-rank test: P <0.001). The 3-year, 5-year, and
8-year survival rates for patients with HCC were 85.2%, 74.6%, and
67.4%, respectively. 74% of the deaths were caused by liver-related
complications, mainly HCC recurrence. For patients in the non-HCC
group, 72% of the deaths were caused by non-liver-related complica-
tions (43% non-liver cancer, 20% cerebral/cardiovascular disease).
Conclusion: DAA treatment improves liver-related morbidity and
survival irrespective of HCC experience. Non-cirrhotic patients aged
over 60 should be considered for long-term HCC surveillance.
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What happens to HCV incidence after WHO elimination goal is
met? Agent-based modeling predicts sustained availability of
direct-acting antivirals among people who inject drugs is
required to prevent returning to pre-elimination levels
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Background and aims: Persons who inject drugs (PWID) are at high
risk for acquiring and transmitting hepatitis C virus (HCV). Direct-
acting antiviral (DAA) therapy leads to high cure rates. However, high
rates of reinfection after cure in PWID and the lack of protective
immunity require access to multiple DAA treatments per person to
reach the World Health Organization (WHO) goal of HCV elimination,
defined as 90% HCV incidence reduction by 2030. A major public
health concern is that treatment will be stopped or significantly
reduced once the WHO elimination goal is met due to reduced funds
or complacency. We use an agent-based model (ABM) to study the
effects of varying levels of enrollment in DAA treatment among HCV
infected PWID from Chicago, IL and surrounding suburbs and the
effects of stopping access to DAAs after 2030.

Method: We extended our Hepatitis C Elimination in PWID (HepCEP)
ABM [PMID: 32624641] to identify and optimize DAA therapy scale-
up and treatment strategies. HepCEP uses a mathematical model to
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determine transmission probabilities relative to the HCV RNA titers of
needle/syringe-sharing donors [PMID: 29997251]. Individual tem-
poral viral load profiles are sampled from unique distributions for
acute, chronic and reinfected individuals, and for individuals
undergoing DAA treatment. DAA treatment enrollment is modelled
as (unbiased) random sampling of chronically infected PWID and the
annual target enrollment rate, defined as the total annual treatment
enrollment as a fraction of the total PWID population, is a model
parameter with a range of 2.5-10%. Access to DAAs is started in 2020
and provided through 2030, after which DAA treatment is stopped.
We compared the rates of new chronic infections for different
combinations of DAA enrollment and frequency of DAA treatment
courses, from 2020-2030 when DAAs are available and after 2030
when DAA treatment is stopped.

Results: The model predicts that elimination can be achieved in the
PWID population by 2030 for DAA enrollment rates > 7.5% (75 per
1000 PWID). When DAA treatment is stopped in 2030, the rate of new
chronic HCV infections rapidly increases and exceeds the WHO 2030
goal within 12 months, regardless of the enrollment rate prior to
2030.

Conclusion: Modeling results indicate that DAA scale-up of >7.5% is
projected to achieve the WHO target of 90% HCV incidence reduction
by 2030. HepCEP model simulations underscore the importance of
DAA scale-up without any re-treatment prohibition to achieve
significant reductions in HCV incidence when the rates of reinfection
among PWID networks are high. Unrestricted re-treatment with
enrollment rates of > 7.5% should remain beyond 2030 to maintain
the WHO elimination goal and prevent resurgence of HCV incidence
to current levels. Our data also underscore the importance of other
intervention strategies to maintain the elimination goal, such as
syringe exchange programs and vaccines.
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Background and aims: The introduction of Direct-Acting Antiviral
Agents (DAA) has provided an opportunity to transplant organs from
hepatitis C virus (HCV) seropositive donors into HCV RNA negative
recipients to help address the donor organ shortage. In 2020, our
institution reported outcomes from 34 HCV-seronegative liver
transplant (LT) recipients who received HCV-seropositive donors.
Our current study expands this group with longer-term follow-up to
further assess the outcomes of HCV-seropositive donors for LT.
Method: We conducted a retrospective observational study of HCV
RNA negative recipients who received LT grafts from HCV-seroposi-
tive donors. Continuous variables were summarized using median
and range, and categorical variables were summarized using the
frequency and percentage. Comparisons between the groups were
performed using Wilcoxon rank sum test for continuous variables
and Fisher’s exact test for categorical variables. The overall survival
and graft survival between the groups were evaluated using Kaplan-
Meier curves and compared using the log-rank test. All analysis was
performed using R 4.0.3. All tests were 2-sided, and a p value <0.05
was considered statistically significant.

Results: There were 103 HCV RNA negative recipients who received
HCV-seropositive grafts (51 HCV-viremic, 52 non-viremic). The
median MELD at listing was 18 for both viremic and non-viremic
groups. Primary etiologies of liver disease were metabolic dysfunc-
tion-associated liver disease (31%) and alcohol (28%). Other etiologies
included HCV s/p DAA therapy with sustained virologic response
(SVR) at the time of listing (5%) and previous allograft failure (3%).
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Twenty-two recipients (21%) underwent simultaneous liver-kidney
transplant. Fifty-one patients (50%) developed post LT HCV viremia, 1/
51 (2%) from non-viremic donors and 50/51 (98%) from viremic
donors. DAA treatment was started at a median of 18 days (range 5-
103 days) after LT. Median pre-treatment viral load was 1980000 U/
ml (range 529-100000000). SVR was defined as undetectable HCV
RNA 12 or more weeks post-DAA treatment completion and this was
achieved in 48/48 with adequate data; three patients did not have an
RNA checked after 12 weeks (1 death, 2 lost to follow-up). There was
no statistically significant difference in graft (p=0.3) or patient
survival (p=0.6) between the viremic and non-viremic groups.
Overall graft and patient survival were 99% and 99% at 1 year, 99% and
95.9% at 2 years, and 99% and 95.9% at 3 years, respectively. No graft
loss was related to recurrent HCV.

Conclusion: Our study demonstrates that liver transplantation with
HCV-seropositive donors (both viremic and non-viremic) has
excellent outcomes in both short and longer-term follow-up,
including up to 3 years post-transplantation. Future studies should
aim to evaluate a larger sample size and longer-term outcomes.

Acute liver failure and drug-induced liver
injury
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Cerebral oedema at autopsy in acute liver failure: relationship to
clinical features and changes over time
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Background and aims: Cerebral Oedema (CO) in acute liver failure
(ALF) may cause intracranial hypertension (ICH) and fatal cerebral
herniation (CH). Reports assessing clinical signs of ICH suggest a
falling prevalence over time. In a large series of ALF patients we
assessed autopsy findings of CO and CH and their relation to clinical
signs and changes over time.

Method: all autopsies of adult patients with ALF at a single specialist
centre 2000-22 were studied. CO was classified with brain autopsy
signs of external/cut surface swelling, flattened gyri, narrowed sulci
or ventricles. Severe CO was present with additional signs of CH.
Presentation of ALF was classified as Hyper-acute (HA), Acute (A) or
sub-acute (SA) and clinical signs of ICH included pupillary and reflex
abnormalities, and administered treatment.

Results: During the study period 1570 patients with ALF were
admitted of whom 311 died at median 5 (1-15) days after admission.
Mortality fell from 23% in 2000-09 to 18% in 2010-2022. 137 (44%) of
those who died underwent autopsy examination. Median age was 44
(IQR 35-56) yrs, 57% female, 58% paracetamol overdose related. Peak
hepatic encephalopathy (HE) grade was 3 (3-4) and 21% had clinical
signs of ICH and died 1 (0-5) day later.

Overall, at autopsy 28% had findings of CO, in 7% with CH. CO was
present in 33% with HA, 16% A and 8% SA presentations. CH was
present only in HA cases. 51% of those with autopsy findings of CO did
not have clinical signs of ICH, and 38% of those with apparent clinical
signs did not have autopsy findings of CO-however 75% with autopsy
findings of CH had pre-mortem clinical signs of ICH.

Evaluating only HA cases, autopsy CO closely related to patient age:
present in 59% of age 16-30 yrs, 35% 30-50 yrs and 14% >50 yrs (p <
0.01), with CH in 29% 16-30 yrs, 7% 30-50 yrs and none >50 yrs (p <
0.005). Admission arterial ammonia was highest in those with CH: no

CO 83 (43-117) vs. 144 (111-269) CH (p<0.01). There was no
difference in prevalence of CO comparing cases 2000-2009 with
2010-22, (28% in both eras) and no effect of era on adjusted
multivariate analysis.

Conclusion: Autopsy findings confirm that CO occurs in only a
minority of the most severely ill patients with ALF and severe HE and
is associated with young age, HA presentations and high arterial
ammonia concentration, features which identify those who may
benefit from enhanced monitoring for ICH. CH is very rarely present.
Clinical signs were unreliable predictors of CO except when severe.
The prevalence of CO at autopsy has not changed significantly over
time despite improvements in spontaneous survival in ALE.
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Polyreactive immunoglobulin G is elevated in autoimmune
hepatitis and drug-induced autoimmune-like hepatitis compared
to self-limiting drug-induced liver injury
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Background and aims: Drug-induced liver injury (DILI), drug-
induced autoimmune-like hepatitis (DI-ALH) and autoimmune
hepatitis (AIH) are difficult to differentiate from each other as they
often share various clinical characteristics. Recently, polyreactive
immunoglobulin G (pIgG) was identified as a novel marker for the
diagnosis of AIH in a multicenter study. However, the study included
only few DILI cases. This retrospective multicenter study aims to
evaluate the diagnostic capacity of pIgG to predict AIH in comparison
to DI-ALH, DILI, vaccinia-induced liver injury (VILI) and non-AlH-
non-DILI-liver disease (non-AlH-non-DILI-LD).

Method: Samples from 125 patients (AIH n =82, DI-ALH n=9, DILI
n =23, VILIn = 11) were recruited from existing biorepositories from 9
centers across Europe. Quantification of pIgG was done using an in-
house ELISA with reactivity against human huntingtin-interacting
protein 1-related protein in bovine serum albumin blocked ELISA
(HIP1R/BSA) as published.

Results: There was no significant difference in median age (p=.95)
and sex distribution (p=.14). Median ALT was highest in patients
with DI-ALH (38.4 times upper limit of normal (XULN)) while it was
lower in AIH (16.1 xULN) and DILI (8.7 XULN). Median alkaline
phosphatase was lowest in AIH (1.11 xULN; DI-ALH: 1.9 xULN; DILI:
2.0 xULN; VILI: 1.9 XULN; p =0.001). Positive serology (any positivity
for ANA/SMA/SLA/LKM >1/40) was significantly more frequent in AIH
(97%), DI-ALH (100%) and VILI (91%) compared to DILI (79%, p =.002).
Median IgG elevation was significantly lower in the DILI-group (0.8 x
ULN; AIH: 1.1 x ULN; DI-ALH: 0.9 x ULN; VILI 1.0 x ULN; p=.001). No
patient in the DILI-group received immunosuppressive treatment
(98% in AIH-, 100% in DI-ALH- and 82% in VILI-group; p =.000) while
99% in the AIH-group had immunosuppressive treatment six months
after diagnosis (0% in DI-ALH-group, p =.000). Median pIgG levels
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were significantly higher in the AIH- (1.9 nAU; p <0.001) and DI-ALH-
group (1.6 nAU; p=.04) compared to the DILI-group (1.1 nAU). No
significant difference in pIgG levels was seen in AIH vs. DI-ALH and
AIH vs. VILI. When comparing AIH to DILI, sensitivity and overall
accuracy of plgG (78%/74%), ANA (77%]70%) and SMA (76%|74%) were
comparable. Specificity for LKM (100%) and SLA (91%) was higher
compared to pIgG (61%), ANA (46%) and SMA (67%). In a second step
the cohort was compared to a non-AlH-non-DILI-LD group (n=596)
that was published before. pIgG levels were significantly higher in the
AIH- (p<0.002), DI-ALH- (p=.003) and VILI-groups (p =.01) while
they were comparable between DILI and non-AIH-non-DILI-LD.
Conclusion: Immune-mediated liver diseases (AIH, DI-ALH) were
characterized by significantly higher plgG levels compared to DILI.
Therefore, plgG determination might help to identify patients with
self-limiting DILI avoiding unnecessary immunosuppressive
treatment.
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Background and aims: Drug-induced liver disease (iDILI) is a
multifactorial hepatic disease considered as the fifth cause of liver-
related death worldwide and one of the main causes of acute liver
failure in the Western world. Bile acids (BAs) are signaling molecules
closely related to iDILI progression and development. In this sense,
gut microbiota plays a key role not only in the progression of several
hepatic diseases but also in BA metabolism and homeostasis. Thus,
our aim is to elucidate the existence of BA and metabolomic profiles
associated to iDILI patients, as well as a particular gut microbiota
composition pattern linked to this metabolic signature.

Method: 46 patients were divided in 3 groups: healthy controls (C),
patients with non-acute hepatitis as a liver damage control group (H)
and iDILI patients (iDILI). Blood and stool samples were obtained to
perform biochemical analysis, determination of serum and fecal bile
acids (BAs) as well as metagenomic and metabolomic examination.
Moreover, correlation analyses were carried out.

Results: Significative differences were observed between C, H and
iDILL ALT, AST, ALP, GGT and total bilirubin levels were significantly
increased in iDILI and H groups compared to C, whereas albumin
concentration were markedly decreased, confirming the hepatic
injury and dysfunction. Total and conjugated BAs in serum showed a
significant increase in iDILI and H groups in comparison with C while
unconjugated BAs were significantly reduced. Regarding fecal BAs, a
significant reduction in the main secondary BAs was observed in iDILI
compared to C. Moreover, a reduction in fecal metabolites such as n-
acetylglutamic acid, dodecanedioic acid and pyridoxamine was
observed in iDILI compared to the other groups. Concerning
metagenomic analysis, a particular microbiota profile linked to iDILI
was identified highlighting a reduction in Barnesiellaceae family and
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Barnesiella, Clostridia UCG014 and Eubacterium genus as well as an
increase in Alloprevotella genera in comparison with the other groups.
Additionally, correlation analyses showed significative associations
between concrete taxa, the BA profile and the fecal metabolome,
highlighting the genus Barnesiella and Eubacterium and their positive
correlation with fecal secondary BAs.

Conclusion: iDILI patients showed a particular BA profile and a
defined metabolome which could be related to specific modifications
in gut microbiota composition. However, more studies are needed.
Funding: PID2020-120363RB-I00, LEO17-P20. CIBERehd funded by
ISCIIL
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Background and aims: Mushroom poisoning with Amanita phal-
loides can lead to severe liver injury and associates a mortality around
15%. Early prognostic factors for liver injury development are lacking
though a pilot study proposed urinary amatoxin concentration as a
prognostic biomarker. In this multicenter study we aimed at
validating and refining the prognostic role of urinary amatoxin
quantification in patients with Amanitin spp. intoxication.

Method: 115 patients from 7 centres with a clinical diagnosis of
Amanita spp. intoxication and in whom urinary amatoxins were
determined (2002-22, ELISA technique) were retrospectively col-
lected. We assessed the association of urinary amatoxin and other
baseline variables with liver outcome variables: peak ALT, minimum
prothrombin (%), severe hepatotoxicity (ALT>1000 U/L), severe acute
liver injury (sALIL INR>1.5), acute liver failure (ALF, encephalopathy),
transplantation and death.

Results: 115 patients (57% male, mean age 49.8 years) were included,
56 of whom had positive urinary amatoxins (mean concentration
32.9 ng/ml). Ninety-nine of 115 determinations were done within the
first 48 hours after intake. Forty-three patients presented an increase
in ALT/ALT levels and 25 had ALT>1000 U/L (20/56 among positive
amatoxin patients and 5/59 among negative amatoxin patients). The
five patients with negative urinay amatoxins developing hepatotox-
icity had a late quantification (>48 h after intake). Among 25 patients
with severe hepatotoxicity, 24 also developed sALI and 6 of them ALF
(1 transplantation and 4 deaths). Urinary amatoxin concentration and
prothrombin, along with other baseline variables, were the strongest
predictors of all liver-related end points: peak ALT (with creatinine
and haemoglobin), minimum INR and ALT>1000 U/L (with leucocyte
and intake-quantification interval) and severe ALI (with intake-
quantification interval). Predictions of ALT>1000 U/L and severe ALI
were highly accurate with the resulting models with AUC/Nagelkerke
R? 0f 0.918/0.624 and 0.908/0.549, respectively. Amatoxin concentra-
tions >55 ng/ml were highly predictive of hepatotoxicity and severe
ALI(10/11 patients) while a negative value within 48 h of intake ruled
out the development of severe hepatotoxicity.

Sub-analysis in patients admitted within 48 h of intake (n=99), in
those with normal ALT at admission (n=89) and only in positive
amatoxin patients (n =56), yelded similar results as in overall cohort.
Conclusion: In patients with Amanitin spp. poisoning, urinary
amatoxin concentration and baseline prothrombin were the stron-
gest predictors of hepatotoxicity and severe ALL Urinary amatoxins
>55 ng/ml identified patients at extremely high-risk, while negative
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values within 48 h of intake ruled out the development of
hepatotoxicity.
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Background and aims: The liver faces acute and chronic insults that
disrupt its normal function. Acute damage, caused by toxins or
infections, triggers inflammation and necrosis. Chronic insults, such
as alcohol abuse or viral hepatitis, lead to fibrosis, cirrhosis, and
hepatocellular carcinoma, posing significant clinical challenges.
Fibrosis is a hallmark of liver damage driven by the activation of
hepatic stellate cells (HSCs). Understanding the mechanisms under-
lying acute and chronic liver damage is crucial for developing
effective treatments. Traditional liver models face several limitations.
2D cultures cannot maintain liver phenotype and functions for
extended periods, making it difficult to model chronic exposure.
Additionally, replicating fibrosis in 2D cultures is challenging due to
HSC activation on plastic or glass surfaces. As a result, 3D models have
emerged as a more physiologically relevant cellular microenviron-
ment for investigating disease progression, identifying potential
therapeutic targets, and developing new drugs.

Method: We developed a 3D liver using human hepatocytes, HSCs,
and monocytes. The cells were encapsulated in a mixture of gelatin
methacryloyl and carboxymethyl cellulose methacrylate, and LAP as a
photo-initiator. The 3D livers were kept in culture for up to 30 days in
serum-free medium. They were challenged with acetaminophen and
LPS (APAP-LPS), known hepatotoxic compounds, to recreate the
pathophysiological phenotype of liver damage in vitro.
Dexamethasone was used as an anti-inflammatory drug to test the
ability of 3D livers to predict drug efficacy.

Results: Extensive liver damage characterized by hepatic stellate cell
(HSC) activation and proliferation was observed upon challenge with
APAP-LPS. These cells exhibited the myofibroblast phenotype typical
of activated HSCs. Additionally, impaired gene expression of
hepatocyte functionality markers was observed. The transition from
monocytes to proinflammatory cytokine-releasing macrophages
measured the inflammation level. Dexamethasone demonstrated
potent beneficial effects, reducing hepatocyte damage, inhibiting
HSC activation, and decreasing collagen production. These results
were observed in both acute and chronic models.

Conclusion: The 3D model presented here demonstrates its value as
aversatile platform for drug screening in both acute and chronic liver
damage scenarios. Its ability to reproduce critical features of liver
pathophysiology, including hepatocyte functionality impairment,
HSC activation, and inflammation, makes it a valuable tool for
studying liver diseases and evaluating potential therapeutic inter-
ventions. Furthermore, the adaptability of this model for high-
throughput screening provides an opportunity to accelerate the drug
discovery process and improve patient outcomes in liver damage-
related conditions.

Gut microbiota and liver disease
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Background and aims: The World Health Organization States
Antimicrobial Resistance (AMR) is “the biggest threat to global
health.” Patients with cirrhosis are at high risk for AMR because of
frequent antimicrobials, regular invasive procedures such as large-
volume paracentesis, and recurrent hospitalisations. Gastrointestinal
tract (GIT) carriage of Antibiotic Resistance Genes (ARGs) increases
with advancing cirrhosis and is associated with increased hospital-
isation and mortality. Microbiota perturbations, intestinal inflamma-
tion, and barrier damage boost ARG carriage and susceptibility to
infection. Translocation of bacteria and their products across the gut-
epithelial-barrier induces cirrhosis-associated immune dysfunction.
We hypothesised that faecal microbiota transplant (FMT) may reduce
GITARG carriage and enhance intestinal barrier function and mucosal
immunity.

Method: 32-patient prospective, randomised, single-blinded,
placebo-controlled trial evaluating jejunely-transplanted FMT
[50 g] against placebo [PROFIT Trial: NCT02862249] in patients
with advanced stable cirrhosis (MELD 10-16). We assessed the
impact of FMT/placebo 7, 30 and 90-days post-intervention on
enteric pathogen and ARG carriage. Plasma and faecal cytokines, gut
barrier integrity markers (electrochemiluminescence/ELISA), meta-
bonomics ('H-NMR), and faecal proteomics were performed. Phase-
Genomics-ProxiMeta™-Metagenome-Deconvolution was under-
taken to capture co-located-DNA enabling strain-level assignment
of phages/ARGs within microbes, not previously possible.

Results: FMT reduced intestinal barrier damage and modified
mucosal and systemic inflammation. 20% of participants were
colonised with Multi-Drug-Resistant-Organisms including vanco-
mycin-resistant Enterococci. FMT virtually eradicated carriage of
Enterococcus faecalis, Enteropathogenic Escherichia coli (EPEC) and
ARG [e.g., vanD contributing to vancomycin resistance in E. faecalis]. A
healthy phagosome, via bacterial lysis, drives microbial diversity and
stabilizes microbial populations. We observed bacteriophage
network remodelling post-FMT such as the presence of beneficial
phages from the family Oscillospiraceae which includes
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Faecalibacterium prausnitzii. This contrasted with loss of phages from
E. faecalis, EPEC and Klebsiella. Faecal proteomics quantified 301
proteins modified post-FMT, including enzymes involved in host/
microbial immuno-metabolism alongside reduced proteins involved
in bacterial virulence and AMR.

Conclusion: FMT increased gut microbial richness, reduced carriage
of enteric pathogens, and reduced vancomycin-associated ARGs. This
was associated with favourable phage network remodelling. FMT
reduced intestinal barrier damage and systemic inflammation.
Findings support continued evaluation of FMT as a treatment to
reduce AMR in cirrhosis.
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Background and aims: Bacterial infections and/or translocation are
major precipitants for acute decompensation (AD) in cirrhosis and for
the development of acute-on-chronic liver failure (ACLF). This study
explores high and low biomass microbiomes across different body
compartments and their correlations with development of ACLF in
cirrhosis.

Method: The study included 93 patients with decompensated
cirrhosis from the PREDICT study, categorized into four groups
based on their disease course: stable decompensated cirrhosis (SDC),
unstable decompensated cirrhosis (UDC), pre-ACLF, and ACLF at
admission.

We analyzed microbiome variations, using 16S metabarcoding
optimized for low biomass and complex microbiomes. We longitu-
dinally (up to 308 visits per compartment) analyzed microbiome
variations across 11 anatomical locations, including buffy coat, saliva,
upper gastrointestinal (GI) tract mucosa biopsies, lower GI tract
mucosa biopsies, and feces. The analysis of microbiome correlations
with clinical parameters and disease outcomes was conducted using
workframes and tools like PLS-DA, ANCOM II, and SECOM.

Results: The analysis revealed that alpha and beta diversity of
microbiome communities depends on the sample sites. Notably,
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microbiome load in buffy coat increased with cirrhosis severity in
non-ACLF patients (SDC, UDC and pre-ACLF) (p = 0.023). Additionally,
increased dissimilarity in longitudinal samples from different sites
from patients who developed ACLF were observed, probably due to
bacterial translocation.

Significant correlations were observed between different taxa across
various GI tract compartments, suggesting potential bacterial
migration from one compartment to another.

In saliva and upper GI, a positive correlation was found between
relative abundance of Lactobacillales and ACLF severity. Increased
Pseudomonas levels are significantly linked to the bacterial infections
as precipitant of AD in the upper GI. In the lower GI, Enterobacterales
abundance correlated with model of end-stage liver disease-sodium
(MELD-Na) and CLIF-C AD score. Enterobacterales was highly
increased in small bowel biopsies (duodenum) in ACLF compared to
pre-ACLF patients. This association was still relevant after controlling
for confounders (e.g. drugs).

Conclusion: This study reveals that dissimilarity of distinct micro-
biome profiles from different body compartments increased the
progression towards ACLE Further, different taxa are linked to
relevant clinical events. Especially in small bowel and buffy coat,
the microbiota and bacterial translocation seem to influence ACLF
development.
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Background and aims: Steatotic Liver Disease (SLD) ranges from
simple steatosis to end-stage liver disease. Although specific aspects
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of SLD development have been investigated in detail, we still lack a
complete understanding of the mechanisms driving the disease. To
uncover the potential drivers, we conducted a multi-omics analysis
across seven cohorts including both metabolic and alcohol-related
aetiologies, exploring the complexity of omics profiles across disease
severity ranging from healthy to end-stage liver disease.

Method: Combining seven clinical cohorts, from Denmark and
Germany, participants were categorized into six disease severity
groups: A) healthy without metabolic or alcohol-related risk factors,
B) FO-F1 with at least one risk factor, C) F2, D) F3-F4 incl. MELD-Na
<10, E) MELD-Na 10-15, and F) MELD-Na >15. Using linear regression,
we did multi-omics analyses of faecal metagenomics, targeted faecal
metabolomics, targeted plasma inflammation markers, targeted and
untargeted plasma metabolomics, and plasma lipidomics. We
clustered omics data to reveal dynamic patterns across the spectrum
of disease, identifying features with linear changes and those
changing early while turning stable in advanced stages.

Results: We included 854 individuals stratified into disease severity
groups: A/B/C/DJE[F 149/348/137/82/103/35. Of 834 omics features
measured, 485 were significantly associated with higher levels of
disease severity (false discovery rate <0.05). Of 92 circulating
inflammation markers, 74 were associated with SLD severity mainly
clustered into the linear increasing pattern. The strongest associa-
tions were hepatocyte growth factor (effect size =4.5e-01, p=1.2e-
60) and interleukin 8 (effect size=6.3e-01, p=2e-57). Faecal
metagenomics (438 microbial species) revealed 272 significant
associations. The majority of features (n=195) tended to decrease
in abundance with SLD severity, while 47 features showed a
significant increase. The strongest association was increaseing
Ruminococcus gnavus (effect size=2.8e-01, p=2.3e-15). Targeted
and untargeted metabolomics showed a similar trend with mainly
significant increasing features. Plasma lipidomics (243 lipids)
identified 117 features significantly associated with SLD severity,
the majority of which showed a decrease. We could not identify a
strong influence of genetic risk factors on the severity of SLD in our
data sets.

Conclusion: Our extensive multi-omic analysis of SLD identified 485
key omic features significantly associated with disease severity,
providing insights to the complex mechanisms of SLD development.
These results highlight unique dynamics in inflammation markers,
faecal metagenomics, and plasma metabolomics, set the stage for
targeted strategies, and enhance our understanding of pathways from
no disease to end-stage liver disease.
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Background and aims: The human gut microbiome is recognized as
a critical factor in human health. It can be clustered into enterotypes,
which are distinct dominant ecological states of the human fecal
microbiome that have also been associated with various health and
disease states. In many diseases there are both specific alterations of
the gut microbiome and a general state of microbial imbalance
known as dysbiosis. Although the definition, causes and conse-
quences of this dysbiosis are poorly understood, it is characterized by
increased beta-diversity between patient, also in patients with liver
disease. This study aims to integrate the concepts of enterotypes and
dysbiosis to improve our understanding of the role of the microbiome
in liver disease, particularly in patients with decompensated
cirrhosis.

Method: The growth of publicly available metagenomic studies
allows us to revisit the enterotype concept through an integrated
meta-study of 16, 772 fecal metagenomes drawn from 129 studies,
including healthy subjects and individuals with pathologies, covering
32 different diseases. We applied fuzzy k-means clustering to the
genus-level taxonomic profiles of the samples to define enterotypes.
By quantifying the classification strength of each sample for a given
enterotype, we introduced an Enterotype Dysbiotic Score (EDS). A
lower classification strength, reflecting inconsistency in enterotype
assignment across multiple clustering iterations, indicates a higher
level of dysbiosis.

Results: Samples from individuals with liver cirrhosis from the
MICROB-PREDICT cohorts, as well as from individuals with other
pathologies, had a higher EDS than to those from healthy individuals.
Among patients with decompensated cirrhosis, those with acute-on-
chronic liver failure and those who died within 90 days had more
pronounced dysbiotic states compared to the other patients of the
cohort. In addition, EDS is associated with the Model for End-Stage
Liver Disease (MELD) score, which, when combined, improved
prognostic accuracy for survival. To make enterotypes and EDS
accessible, we have developed an online ‘Enterotyper’ tool (https://
enterotype.embl.de) that requires no bioinformatic expertise to use.
It predicts the enterotypes and the EDS for external cohorts using our
reference dataset.

Conclusion: We established a dysbiosis marker that accounts for the
underlying microbial ecological states, the enterotypes, and validate
the dysbiosis measured by EDS as a key factor in liver disease severity.
EDS is associated with disease states and health outcomes, suggesting
a biomarker potential and its ability to guide clinical decisions in
patients with liver diseases.
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Background and aims: The gut-liver axis is a key component in the
development of metabolic dysfunction-associated steatotic liver
disease (MASLD), potentially mediated by microbial aromatic
amino acids (AAA) derived from phenylalanine and tyrosine.
However, the causal role of AAA in MASLD and their mechanisms of
action are unknown. On the other hand, disrupted calcium coupling
between the endoplasmic reticulum (ER) and mitochondria, at
contact points called mitochondria-associated ER membranes
(MAM:s), contributes to the development of hepatic insulin resistance
and steatosis. Therefore, some microbial AAAs could induce hepatic
steatosis by disrupting MAMs and mitochondrial oxidative capacities.
Method: We analyzed the metabolomic profile of serum AAA in a
derivation cohort of 156 subjects with and without MASLD assessed
by magnetic resonance imaging proton density fat fraction (MRI-
PDFF) and in a validation cohorts of 156 subjects with biopsy-proven
MASLD, prospectively recruited at NAFLD Research Center, UCSD,
USA. The per se pro-steatogenic role of MASLD-associated AAA were
assessed using BODIPY, their actions on MAMs were assessed using in
situ proximity ligation assay and mitochondria function was assessed
by measuring oxygen consumption in the presence of palmitate, in
vitro, in Huh7 cells and primary mouse hepatocytes (PMH, 500 pM,
16 h). Effect of AAAwere confirmed in vivo in mice fed with candidate
AAA (gavage of 20 mg/day) for 4 weeks.

Results: N-acetyl-phenylalanine (NAPA) had a strong correlation
with MRI-PDFF hepatic fat content (r: 0.51 p<0.001,) in the
derivation cohort and was significantly correlated with the grade of
steatosis (r=0.21, p<0.01) in the validation cohort. Serum level of
NAPA was significantly correlated with bacterial species from human
gut-microbiota using the GUTSY Atlas. In vitro, NAPA induces lipid
accumulation in both Huh7 (+18.5%, p < 0.0001) and PMH (+11.4%, p <
0, 001). It also alters the structure and function of MAMs including a
reduction of MAMs in Huh7 (-37.1%, p <0.0001) and PMH (-33.1%, p
<0, 001). The reinforcement of MAMs using a linker prevented the
effect of NAPA in HuH?7. Likewise, diazoxide treatment, which inhibits
membrane depolarization prevented the effect of NAPA. In vivo,
chronic NAPA treatment in mice induced a significant increase in
NAPA level in the portal vein and NAPA effects on MAMs alteration
and hepatic steatosis development were confirmed.

Conclusion: NAPA is a metabolite potentially derived from the
microbiota, strongly association with hepatic steatosis in human.
NAPA has a causal effect in the development of hepatic steatosis
during MASLD, by disrupting ER-mitochondria communication and
mitochondrial oxidative capacities mediated by an electrogenic
effect.
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Background and aims: Although guidelines recommend regular,
biannual hepatocellular carcinoma (HCC) surveillance among
patients at higher risk, several patients continue to be diagnosed at
an advanced stage. Improvements in early-stage HCC diagnoses
require a better understanding of current methods, and the
exploration of novel strategies. The GALAD score uses a combination
of demographics and biomarkers (BMs) to assess HCC risk. We aim to
analyze the utility of various surveillance methods for the detection
of early-stage HCC.

Method: This is a secondary analysis of a prospective study of
patients with cirrhosis or high-risk hepatitis B virus (HBV) infection
(REACH-B score >9) randomized to HCC surveillance with ultrasound
(US) alone (Group A) or US and BM (Group B) measuring alpha-
fetoprotein (AFP), lectin-reactive fraction of AFP (AFP-L3), and des-
gamma-carboxy prothrombin (DCP). For all analyses using Group B
data, any BM levels above the specified thresholds (AFp >100 ng/ml,
AFP-L3 >10%, DCp >2 ng/ml) or a positive US result triggered further
imaging for HCC confirmation. We compared the effectiveness of the
GALAD score to US alone, each BM alone, and all three BMs combined
using the area under the receiver operating characteristic (AUROC)
curve after logistic regression while accounting for patient-level
variance.

Results: Among 1, 208 patients in this study (baseline age 58 +9.8
years, 72% male, 64% HBV, 64% cirrhosis), 35/603 (6%) patients were
diagnosed with HCC (30 early-stage, 5 advanced) in Group A and 27/
605 (5%) patients were diagnosed with HCC (22 early-stage, 5
advanced) in Group B. AUROCs for both groups were 0.81. In the
absence of US in Group B, AUROC for any elevated BM was 0.71 which
was higher than elevated AFP alone (0.55, p=0.01), elevated AFP-L3
alone (0.64, p=0.11), and elevated DCP alone (0.59, p=0.03). The
AUROC was 0.89 using a longitudinal GALAD score in Group B, which
performed better than all three BMs combined at the prespecified
thresholds (p=0.001). The optimal cut-point for the GALAD score in
Group B was — 1.8 which would yield a sensitivity of 0.89, specificity
of 0.81, and an AUROC of 0.85. Using a GALAD score threshold of —
0.63 in this cohort, as suggested by previous studies, yielded a lower
AUROC of 0.77 (p=0.17).

Conclusion: In this large study, use of the GALAD score showed more
promise compared to any of the BMs alone. There was no difference in
the effectiveness of US alone compared to US plus any elevated BMs
using the specified thresholds. However, each elevated BM alone was
less effective compared to the use of US alone, US plus BMs, or the
GALAD score. Establishing and validating optimal thresholds for the
BMs and the GALAD score is crucial to improve surveillance methods
for the detection of early-stage HCC.
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Background and aims: Cholangiocarcinoma (CCA) presents a
significant threat to individuals with primary sclerosing cholangitis
(PSC), with a 20-year cumulative incidence of approximately 15%.
Early diagnosis is challenging due to overlapping symptoms, and
recommended MRI/MRCP surveillance every 6-12 months often
proves suboptimal in detecting early-stage cancer. PSC-CCA patients
face a grim prognosis, with a median overall survival of 5-12 months
in unresectable cases, making CCA the primary cause of PSC-
associated mortality. There is a critical need for more accurate early
detection methods, allowing access to potentially curative options
like tumor resection or liver transplantation. In this regard,
investigating extracellular vesicles (EVs) in bile, which come into
direct contact with CCA tumors, offers a promising avenue for
identifying diagnostic CCA biomarkers in PSC, and these were
evaluated in this study.

Method: Bile EVs were collected from patients with isolated PSC
(PSC, n=52), PSC with CCA (PSC-CCA, n=14), or PSC at time of
sampling but who later developed CCA (PSC to CCA, n=8), at Oslo
University Hospital Rikshospitalet (Norway). The EV-protein content
was characterized using mass spectrometry. Diagnostic biomarkers
for PSC-CCA, as well as early-diagnostic/predictive biomarkers for the
PSC to CCA group were identified and combined using binary logistic
regression multivariable models.

Results: High-throughput proteomics of bile EVs identified 21
diagnostic biomarkers for PSC-CCA, regardless of sex, age, the
presence of inflammatory bowel disease, or cirrhosis at the time of
sampling. Among these, 14 biomarkers were observed to be more
abundant, and 7 exhibited lower levels in patients with PSC-CCA
compared to patients with isolated PSC. Machine learning algorithms
revealed COPA/ATP5H/VTNC/IQGA1/PRDX2 (AUC = 0.996) and COPA/
ATP5H/VTNC/IQGA1/CALX/PRDX2 (AUC = 1.000) as highly effective in
diagnosing PSC-CCA versus isolated PSC, surpassing the performance
of serum CA19-9 alone (AUC=0.846). Notably, the logistic model
combining TM9S4/RS18/LPPRC/NHRF1 demonstrated predictive cap-
acity for CCA development in PSC before any clinical evidence of
malignancy with 100% sensitivity and specificity (AUC=1.000),
whereas serum CA19-9 exhibited no significant predictive capacity
for CCA development (AUC=0.596).

Conclusion: Bile EVs harbor valuable protein biomarkers for
predicting the development of CCA and enabling early diagnosis in
individuals with PSC. Given the ease of bile collection during stenting
for dominant strictures in individuals with PSC, this innovative liquid
biopsy tool may be of significant value for monitoring disease
progression and aiding access of potentially curative treatment
options.
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Background and aims: The role of positron emission tomography
(PET) with 18F-FDG and 18F-Fluorocholine in staging of hepatocel-
lular carcinoma (HCC) and its impact on treatment decisions has
never been prospectively assessed.

Method: We conducted a multicentric prospective study in nine
centers in France, including patients with a first diagnosis of HCC
classified as BCLC A to C (excluding extrahepatic metastasis) and
without contraindications to contrast-enhanced CT and MRI (Clinical
trial NCT04391348). Patients underwent 18F-FDG-PET-CT and 18F-
fluorocholine-PET-CT, liver MRI, and chest and hepatic CT within 4
weeks. A first tumor staging and treatment decision were performed
in the multidisciplinary tumor board using morphological imaging,
blind to the results of the PET-CTs. The results of the PET-CTs were
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then revealed, and a second tumor staging and treatment decision
were recorded by the same team. New lesions detected by PET-CT
were confirmed as HCC if they increase in size during follow-up or by
histology. The primary end point was the proportion of patients
whose treatment planned by the multidisciplinary meeting was
modified (from curative intent to palliative or from locoregional
palliative to systemic treatment) by the combined use of 18F-FDG and
18F-Fluorocholine PET-CTs. The minimal clinically significant differ-
ence in the proportion of patients who would have a change in their
treatment plan due to the PET-CTs was set at 15% (CI95%: 10-20%),
and we planned to include 230 patients.

Results: A total of 230 patients were included, with 215 analyzable
for the primary end point. Among these 215 patients, the median age
was 65.7, 89.8% were male, and 72% were cirrhotic. Using morpho-
logical imaging, HCC was classified as BCLC stage A (n =140, 65.1%),
-stage B (n=49, 22.8%), and stage C (n=26, 12.1%, mainly without
metastasis). Overall, 202 patients (94%) underwent 18F-FDG and 18F-
fluorocholine-PET-CTs; eight patients underwent 18F-fluorocholine
only, and four 18F-FDG only. New lesions were identified in 20
patients (9.3%), by PET-CTs (16 new extrahepatic lesions and five new
intrahepatic lesions, including eight identified by both tracers, six by
18F-FDG, and seven by 18F-fluorocholine). The PET-CTs modified the
BCLC stage in 10 patients (4.7%): from BCLCA to B (n =2), from BCLCA
to C (n=2), from BCLC B to C (n=2), and from BCLC C without
metastasis to BCLC C with metastasis (n=4). The primary end point
(modification of the initial treatment) was met in four patients (2.9%):
SIRT + atezolizumab/bevacizumab to atezolizumab/bevacizumab
only (n=1), partial resection to atezolizumab/bevacizumab (n=1)
or to SIRT (n=1), and TACE to atezolizumab/bevacizumab (n=1).
Conclusion: 18F-FDG and 18F-Fluorocholine-PET-CTs should not be
systematically performed for staging in patients with a first diagnosis
of HCC, as they modified treatment decisions in a minority of patients.
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Background and aims: Unlike other malignancies, hepatic func-
tional reserve competes with tumour progression in determining the
risk of mortality from hepatocellular carcinoma (HCC), making overall
survival (OS) a uniquely composite end point. Combination immuno-
therapy is the most effective modality to prolong OS through
improved control of tumour progression in advanced HCC.
However, the relative contribution of hepatic decompensation over
tumour progression in influencing OS has not been assessed in
immunotherapy recipients.

Method: From the AB-real observational study (n =898), we accrued
346 patients with advanced/unresectable HCC, Child-Pugh A class
treated with frontline atezolizumab plus bevacizumab. Hepatic
decompensation and tumour progression during follow-up were
studied in relationship to patients’ OS using time-dependent Cox
models. Baseline characteristics were evaluated as predictors of
hepatic decompensation in competing risks analysis.

Results: During a median follow-up of 9.3 months (95%CI 8.0-10.3),
154 patients (44.5%) developed tumour progression without decom-
pensation and 58 patients (16.8%) developed decompensation.
Median OS was 14.9 months (95%CI 12.6-19.7) in patients with
HCC progression in absence of hepatic decompensation and 7.1
months (95%CI 5.2-10.5) in patients with hepatic decompensation
(p<0.001). In multivariable time-dependent analysis, hepatic
decompensation (hazard ratio[HR] 23.43, 95%CI 8.40-65.31), HCC
progression (14.78, 95%Cl 5.99-36.45), albumin-bilirubin (ALBI)
grade 2/3 (HR 2.12, 95%CI 1.45-3.10) and successful aetiological
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treatment for underlying chronic liver disease (HR 0.58, 95%CI 0.40-
0.83) emerged as covariates independently associated with OS. Pre-
treatment platelet count<140*10°/L (HR 1.77, 95%CI 1.01-3.12) and
ALBI grade 2/3 (HR 2.89, 95%CI 1.50-5.56) were independently
associated with hepatic decompensation, whereas successful aetio-
logical treatment was protective (HR 0.53, 95%CI 0.30-0.93). The
probability of decompensation at 12 months was higher in patients
with metabolic aetiology compared to others (31.4%vs17.5%, p=
0.030).

Conclusion: Hepatic decompensation identifies patients with the
worst prognosis following atezolizumab plus bevacizumab and is
more common in thrombocytopenic patients with baseline ALBI>1.
Effective management of underlying liver disease may protect from
decompensation, highlighting the prognostic disadvantage of
patients with metabolic aetiology and the importance of multi-
disciplinary management to maximise OS.
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Background and aims: Immunotherapy with atezolizumab plus
bevacizumab (a+b) has significantly prolonged survival of patients
with unresectable hepatocellular carcinoma (uHCC). However,
prognosis is not only dependent on tumor-associated characteristics,
but on several other factors such as hepatic function or inflammation.
The aim of this study was i) to develop and validate a prediction
model allowing to estimate individual prognosis of patients treated
with a+b and ii) to compare it with currently used models.
Method: In this retrospective, multinational study, patients with
uHCC treated with first-line (1L) a+b from 24 centers across Europe
and the US were included. TRIPOD guidelines were used for reporting
and analysis. Overall survival (OS) was the primary objective.
Results: A total of 683 patients were analyzed (training set: n =526,
validation set: n=157). In the training set, median age was 67 years
(range 25-90), 81% were male and most had preserved liver function
(Child A/B: 73%/27%). Median OS was 13.7 months (95% CI: 12.1,15.8).
In total, 235 outcome events occurred during follow-up in the
training set. The objective response rate was 32%, the disease control
rate 72%. After a stepwise model building procedure, C-reactive
protein, albumin, bilirubin, lymphocytes, ECOG performance status,
and extrahepatic spread (CABLE score) remained significantly
associated with OS. In the training set, the CABLE score had a
higher discriminatory performance compared to ALBI, EZ-ALBI,
mALBI, CRAFITY, PNI, NLR, PLR, and GPS (time-dependent AUC 0.79,
C-index 0.75 (95% CI 0.71-0.78) at 12 months). In the external
validation set, the discriminatory accuracy of the CABLE score was
comparable to ALBI, EZ-ALBI, and mALBI, but on average higher than
PNI, CRAFITY, NLR, PLR, and GPS. To allow the estimation of individual
prognosis, we built a web-based calculator for the CABLE score
(http://shiny.imbei.uni-mainz.de:3838/CABLE_Score/).

Conclusion: The CABLE score yields good discriminatory accuracy
and allows to estimate the individual prognosis of patients with uHCC
undergoing 1L immunotherapy with a+b.

Rare liver diseases
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Background and aims: Spleen stiffness is associated with the
severity of portal hypertension in patients with cirrhosis. Baveno
VII consensus suggests that screening endoscopy can be safely spared
in patients with compensated cirrhosis, when spleen stiffness
measurement (SSM) by vibration-controlled transient elastography
(VCTE) is <40KkPa, as they have a low probability of high-risk varices
(HRV). Conversely, in patients with extrahepatic portal vein obstruc-
tion in the absence of cirrhosis (EHPVO), endoscopic screening for
varices is recommended in all patients, within 6 months of the acute
episode. In the absence of varices, endoscopy should be repeated at
12 months, and 2 years later, for all patients in whom thrombosis
have not been recanalized. Whether SSM could spare endoscopies in
patients with EHPVO is currently unknown. This study aimed to
evaluate the performance of SSM by VCTE to rule out HRV (i.e., large
varices, small varices with red spot signs, or previous variceal band
ligation for primary prophylaxis) in patients with chronic EHPVO.
Method: All the patients with chronic EHPVO, who underwent SSM
by VCTE using FibroScan® performed at our center within 2 years
before or after an upper endoscopy, were included. Non-inclusion
criteria were a history of variceal bleeding, isolated thrombosis of the
splenic or mesenteric vein or of one of the portal vein branch, prior
TIPS, portal vein recanalization, or portosystemic surgical shunt, and
tense ascites at the time of SSM-VCTE. Performance of SSM by VCTE
was externally validated in a cohort of patients with chronic EHPVO
from 13 VALDIG centers, according to the same inclusion and non-
inclusion criteria.

Results: 141 patients were included in the derivation cohort: 63%
men, median age 49; 84% with >1 risk factor for thrombosis. Median
serum bilirubin was 0.76 mg/dL (IQR 0.52-1.12); median serum
creatinine 74 pmol/L (IQR 63-86); and median SSM 45 kPa (IQR 27-
74). HRV were present in 38% of the patients. In the validation cohort,
including 178 patients with similar characteristics, HRV were present
in 31% of them. By univariable analysis, serum bilirubin, spleen size,
portosystemic collaterals, liver stiffness measurement and SSM by
VCTE were associated with HRV status in both cohorts. By multi-
variable binary logistic regression analysis, only SSM by VCTE (p
<0.0001) remained associated with HRV in both cohorts. In the
derivation cohort, SSM by VCTE <40 kPa had a sensitivity of 96% to
rule out HRV, and could spare 43% of screening endoscopies, with 4%
of HRV missed, and a negative predictive value (NPV) of 97%. In the
validation cohort, SSM by VCTE <40 kPa could spare 46% of screening
endoscopies, with 5% of HRV missed, and a NPV of 96%.
Conclusion: This study gathering a total of 319 patients with chronic
EHPVO showed that SSM by VCTE <40 kPa identifies patients with
probability of high-risk varices <5%, in whom screening endoscopy
can be spared.
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Background and aims: In non-cirrhotic patients, portal vein
recanalization (PVR) is a technique able to treat or prevent
complications related to portal hypertension by addressing PVO
itself. The aim was to dentify factors associated with PVR failure and
evaluate long-term stent patency and outcome in a large series of
patients with non-cirrhotic PVO.

Method: Retrospective study collecting health-related data of
patients with chronic PVO in which placement of a stent has been
attempted in 6 VALDIG centers. Extension of occlusion was assessed
by portography before PVR. Central review of imaging was performed
by a single radiologist expert. ATIPS was inserted at the discretion of
each center when blood flow was judged non-sufficient after PVR.
Results: 85 patients were included (55 men [65%], median age 49
years [95% CI: 45-54]). Indications for PVR were gastrointestinal
bleeding (n=45, 53%), portal biliopathy (n=11, 13%), the need for
reducing portal pressure before surgery (n=9, 11%), abdominal pain
(n=11, 13%) and other reasons (n=9, 11%). A procoagulate state was
identified in 34 patients (40%) and a local prothrombotic factor in 47
patients (55%). Occlusion involved the mesenteric vein in 55 patients
(65%) and/or the splenic vein in 41 patients (50%). Regarding the
intra-hepatic extension of PVO, patients were classified according to
Marot classification: “type 1” with occlusion limited to the main
portal vein (n=38, 45%), “type 2” with involvement of portal
bifurcation and extension to segmental branches (n =29, 34%), and
“type 3” with extension to distal branches (n = 18, 21%). Failure of PVR
occurred in 18 patients: 1 in type 1 (3%), 9 in type 2 (31%) and 7 in
type 3 PVO (39%) (p < 0.001). 18 patients underwent TIPS insertion in
addition to PVR (21%),4 in type 1,7 in type 2 and 7 in type 3 PVO (p =
0.048). The median follow-up was 542 days (95% Cl: 374-902). In an
intention-to-treat analysis, 2-year PV patency was 58% (95% Cl: 47—
69): 76% (95% CI: 61-91) in type 1, 51% (95% CI: 33-70) in type 2 and
29% (95% CI: 5-54) in type 3 PVO (p=0.005). In Cox regression
analysis, 2-year PV non-patency was independently associated with
PVO type 2 (RR: 4.0, 95% CI:1.5-10.9, p = 0.006) and type 3 (RR: 5.6,
95% Cl:2.0-15.8, p=0.001), and with abdominal pain (RR: 3.5, 95%
Cl:1.5-8.5, p=0.005). In a per-protocol analysis, 2-year PV patency
was 72% (95% CI: 60-83). 2-year cumulative incidence of recurrent
symptoms of portal hypertension was 33% (95% CI: 23-46), 33% (95%
CI: 20-55) in type 1, 27% (95% CI: 14-51) in type 2, 42% (95% CI: 23—
77) in type 3 PVO (p=0.6). 12 patients died (14%). 2-year probability
of survival was 88% (95% Cl:80-97).

Conclusion: PVR is feasible in most patients with PVO if there is no
extension to distal branches. 2-year PV patency following PVR is 58%
and 72% in intention-to-treat and per-protocol analyses. PVO types 2
and 3 and abdominal pain as an indication for PVR are independently
associated with 2-year PV non-patency.
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Background and aims: Data from the International Lysosomal Acid
Lipase Deficiency (LAL-D) Registry documented more severe liver
disease in patients with LAL-D diagnosed at a younger age (Balwani,
et al. Liver Int. 2023;43:1537-47). Alanine aminotransferase (ALT)
values <1.5 times the upper limit of normal (x ULN) have been used to
indicate less severe liver damage. This analysis evaluated ALT and
aspartate aminotransferase (AST) elevations at baseline and changes
reported during treatment with Kanuma® (sebelipase alfa enzyme
replacement therapy [ERT]).

Method: This retrospective, observational study focused on children
and adults treated with ERT (“treated patients”), excluding infants <6
months of age, identified from the International LAL-D Registry
(NCT01633489). All had confirmed LAL-D with baseline results and
>1 follow-up in 5 years through Oct 2, 2023. Baseline results were
assessed prior to ERT in treated patients and at enrollment for non-
treated patients. ALT and AST values for all patients were stratified
from normal limits to >3 x ULN. A subset of treated patients with ALT
values at baseline and 3 consecutive annual results was identified.
The proportion of patients at each stratified ALT category was
calculated. Linear regression analysis was performed to evaluate
ALT trends among treated patients with elevated baseline ALT (>1.5 x
ULN).

Results: Of 186 patients (92 [49%] males, median age at diagnosis
10.3 years), 162 (104 [64%] treated) had baseline results for ALT.
Prevalence of baseline ALT readings <1.5 x ULN for ages 0 to <6 (n=
20), 6 to <12 (n=54), 12 to <18 (n=28), and >18 (n=60) years were
35%, 22%, 25%, and 50%, respectively. Treated patients showed
improvement from baseline at subsequent time points. A subset of
75 patients (53 [71%] treated) had 3 consecutive annual results.
Baseline ALT values were >1.5 x ULN in 41 (77%) vs 11 (50%) of treated
and non-treated patients. Of the 41 treated patients with baseline ALT
>1.5x ULN, 31 (76%) had ALT values <1.5 x ULN at 1 year of ERT. These
trends were maintained throughout the 3-year study period and
were similar for AST (to be presented). Results from linear regression
indicated improvement in ALT levels (decrease) over time with a
slope of -0.40 (95% Cl:-0.57,—0.24; P<0.0001). No deaths
occurred during follow-up. Adverse events (AEs) were mild to
moderate in severity. There were 21 serious AEs, 1 of which (non-
severe anaphylaxis in an adult male, resolved the same day) was
deemed treatment-related.

Conclusion: Findings from this first longitudinal analysis of
International LAL-D Registry data reflect a favorable treatment
response to ERT. ALT values were elevated in most patients at
baseline. Following ERT treatment, most patients experienced
improvements in ALT levels. Sustained favorable trends, consistent
with findings from clinical trials, were observed during ERT.
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Highly multiplexed spatial analysis of acute pediatric hepatitis of
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possible post-acute sequel of COVID-19
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Background and aims: A rise in cases of acute hepatitis of unknown
origin (AHUO) in children was observed in 2022 in several countries,
some requiring liver transplantation. Evidence of a link to adeno-
associated virus 2 (AAV2) infection and CD4 T cell mediated disease
was reported in the UK cohort, but not in other countries and a
possible contribution of SARS-CoV2 infection during the pandemic
remains unclear.

Method: To understand the underlying pathophysiology in a central
European patient cohort, we performed highly-multiplexed spatial
and single-cell analysis of (n=12) liver biopsies from children with
AHUO manifestation during the pandemic and control patients.
Results: Clinical tests indicated no evidence of AAV2 infection but
evidence of a history of SARS-CoV2 infection. We observed significant
immune infiltration in patient livers with an enrichment of CD8
T cells. Patients with highest CD8 infiltration had the most severe
courses of acute hepatitis and concomitant peripheral immune
activation. CD8 T cell infiltration was connected to significant tissue
pathology involving tissue necrosis and endothelial damage involv-
ing multiple immune cell subsets. Neighborhood analysis indicated
disease-associated microanatomic interactions between endothelial
cells, CD8 T cells and myeloid cell populations. Of note, we observed
evidence for intrahepatic SARS-CoV2 antigens corresponding with
ACE2 expression in endothelial cells and myeloid cells in the diseased
areas in 11/12 samples using several detection methods. 11/12
patients were treated with corticosteroid therapy and no liver
transplantation was required.

Conclusion: In children with AHUO, a possible manifestation of a
post-acute sequel to Covid-19 associated with a characteristic
immune infiltrate needs to be considered.
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Background and aims: Porto-sinusoidal vascular disease (PSVD) is a
rare cause of portal hypertension. Data on hepatopulmonary
syndrome (HPS) in PSVD are limited. This study aimed to determine
the prevalence, associated factors, and evolution of HPS in patients
with PSVD.

Method: Retrospective multicenter observational study of patients
with PSVD, according to VALDIG's criteria, with signs of portal
hypertension who underwent contrast-enhanced transthoracic
echocardiography.

Results: 196 patients were included in 17 centers of the French
network for Vascular Liver Diseases. Contrast-enhanced transthoracic
echocardiography was performed as part of the investigations carried
out at inclusion in the phase III “APIS” clinical trial (NCT04007289) in
80 patients, as part of the initial work-up performed when patients
were referred for PSVD in 95 patients and because of dyspnea in 21
patients. Out of the 196 patients included, 14 (7%) had a confirmed
diagnosis of HPS. Hypoxemia (PaO, <80 mmHg) was found in 9
patients with HPS while 5 patients had elevated AaPO, without
hypoxemia. Four (2%) additional patients had intrapulmonary shunts
at contrast-enhanced echocardiography, but normal arterial oxygen-
ation, precluding diagnosis of HPS. Patients with HPS had more
frequently genetic disorder associated with PSVD (43% vs. 6%, p=
0.002). In particular, telomere biology disorders were found in 6
(43%) out of the 14 patients with HPS vs. 6 (3%) out of the 182 patients
without HPS (p <0.001). Liver function was less preserved in patients
with HPS, since they had lower prothrombin time (63% vs. 86%, p =
0.04), higher serum total bilirubin (37 pmol/L vs. 14 pmol/L, p <
0.001), and lower serum albumin concentration (32 g/Lvs. 38 g/L, p <
0.001). No significant difference was observed concerning signs of
portal hypertension, liver and spleen stiffness, nor complications of
PSVD. Out of the 14 patients with HPS, 5 underwent liver
transplantation after a median follow-up of 34 months, because of
HPS requiring long-term oxygen therapy for 4 and because of liver
failure for one patient. HPS being an indication for LT in itself, we
performed competing risk analyses considering LT for HPS as a
competing risk. In this setting, overall cumulative incidence of death
and of liver related events was similar between patients with and
without HPS.
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Conclusion: The prevalence of HPS in patients with PSVD was 7%.
HPS in patients with PSVD is associated with genetic disorders, and
especially telomere biology disorders. When applying liver trans-
plantation MELD standard exception policy, overall survival of
patients with HPS and PSVD is similar to that of patients with PSVD
without HPS.

SLD: Experimental
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Background and aims: The prevalence of metabolic dysfunction-
associated steatohepatitis (MASH) is higher in males than reproduct-
ive age females whereas the prevalence significantly rises in post-
menopausal females and eventually equals those in males. The
mechanism (s) for these observations is not known so we
investigated sex and age differences and the therapeutic potential
of estradiol in MASH in vivo.

Method: Young/reproductive age (12-week) and old/post-reproduct-
ive age (48~50-week) male and female C57BL/6] mice were subjected
to control chow, high-fat methionine/choline-deficient (HFMCD) diet
for six weeks or WDF (Western diet +fructose) diet for 16-20 weeks
to induce MASH. These mice received 17p-estradiol at physiological
(200nM) dose for therapeutic groups. Serum and hepatic MASH
parameters, ER stress, and lysosome-autophagy defects were
analyzed.

Results: Young female mice fed HFMCD or WDF developed milder
MASH and lower inflammation (11-6, Il-p), inflammasome (NIrp3, and
Asc-1), and fibrosis (Tgf-b1, Col1al and a-SMA) gene expression, and
decreased hepatic collagen content than age-matched males fed the
same diet. Interestingly, Young females fed NASH-inducing diets had
no significant changes in glucose sensitivity/insulin tolerance, and
less impairment of hepatic autophagy and lysosomal activity than
age-matched males fed the same diets. In contrast, post-reproductive
age females significantly increased hepatic inflammation, fibrosis,
and ER stress gene expression; glucose/insulin impairment; autop-
hagic inhibition; and lysosomal defects to resemble age-matched
males. Remarkably, physiological doses of estradiol reduced NASH by
decreasing inflammation and fibrosis gene expression and improving
lysosomal-autophagic defects in old females.

Conclusion: We found significant sex differences in MASH as males
had more severe NASH than age-matched females that further
progressed with age. However, old females had a sharp rise in
NASH severity and progression and caught up with similar age
males. Estradiol markedly decreased inflammation, fibrosis, and
other features of NASH in old female mice. Our data suggest that
estrogen supplementation may be warranted for post-menopausal
patients with NASH who do not have cardiovascular and cancer
risk factors.
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Background and aims: Obesity and its complications, including
metabolic dysfunction-associated steatohepatitis (MASH), cirrhosis,
and hepatocellular carcinoma are a growing global epidemic. MASH
development involves the hepatic recruitment of cytotoxic CD8" T
cells causing liver damage and fibrosis. Protein tyrosine phosphatase
non-receptor type 2 (PTPN2) attenuates CD8" T cell responses to self-
antigens, tumors and inflammation. Thus, PTPN2 may have a crucial
role in MASH pathogenesis by modulating CD8" T cell functionality.
Here, we studied the impact of T cell-specific PTPN2 on MASH
development and disease progression.

Method: The impact of human hepatic PTPN2 expression on MASH
development was analyzed from (1) mRNA data from the sequence
read archive (SRA) database (n=106); (2) protein expression in liver
biopsies using multicolor immunofluorescence staining (n=8-12);
(3) the presence of the single nucleotide polymorphism (SNP)
1rs2542151, which results in PTPN2 non-function, in an Austrian and
German Metabolic Dysfunction-associated Steatotic Liver Disease
(MASLD) cohort (n=742-997).

To understand how T cell PTPN2 is connected to MASH development,
mice with conditional PTPN2-knock-out in T cells (KO, PTPN2%/ x
CD4“®) and their wild-type (WT, PTPN2"") littermates (n=4-19
mice per group) were fed 28 weeks with western-style fast food diet
(FFD). The mice were investigated regarding their MASH
characteristics.

Results: PTPN2 mRNA-expression was increased in livers from
MASLD and MASH patients compared to healthy controls, and in
MASH compared to MASLD (p < 0.05). PTPN2 expression in patients
with non-alcoholic fatty liver disease (NAFLD) activity score (NAS) 5
and NAS 6 was higher compared to patients with NAS 0 (p <0.05).
Immunofluorescence analysis revealed increased numbers of
PTPN2*, CD3" PTPN2* and CD8" PTPN2" cells in MASH patients
compared to controls (p < 0.05).

Of note, the frequency of severe liver fibrosis in MASH patients
harboring the SNP rs2542151 was reduced (minor allele frequency
(MAF) for F3/4 fibrosis and cirrhosis =0.108-0.139 vs. fibrosis FO/1-
MAF =0.156).

The FFD-fed KO mice were lighter and their liver-body weight ratio
was lower than their WT littermates (p < 0.05) with no differences in
water or food consumption. In contrast to their WT littermates, the
FFD-fed KO mice were protected from MASH and fibrosis (mean WT-
NAS 6 vs. KO-NAS 4 and mean WT-fibrosis F2 vs. KO-fibrosis FO). In
flow cytometry, livers of FFD-fed KO mice had higher amounts of

exhausted and central memory CD8" T cells (p < 0.05), while all other
immune cell groups were not different between genotypes.
Conclusion: While we observed increased PTPN2 mRNA and protein
expression in human MASH livers, SNP analyzes and in vivo data
suggested a protective effect of PTPN2 deficiency against MASH likely
mediated by impacting on intrahepatic CD8" T cell functionality.
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Background and aims: Fibrosis stage in metabolic dysfunction-
associated steatotic liver disease (MASLD) is associated with
increased mortality and liver-related events. Direct prediction of
outcomes from tissue has not been possible due to the lack of a
suitable event-rich cohort. Using an unstained section from biopsies
of the SteatoSITE cohort has allowed quantification of extracellular
matrix features that are predictive of clinical outcome but unapparent
to human observers.

Method: Sections from 452 SteatoSITE biopsies were randomized
into train (300) or test (152) sets and imaged using second harmonic
generation/two-photon excitation fluorescence microscopy (SHG/
TPEF). Using sequential feature selection, 5 of 184 fibrosis parameters
were chosen and linear regression used to construct individual
indices for risk of all-cause mortality and hepatic decompensation.
Using the test set, Kaplan-Meier analysis, with death a competing risk
for decompensation, and Cox proportional hazards modelling was
performed. The predictive power of the risk indices was compared
with assigned NASH-CRN fibrosis stage (FO/1/2 v F3/4) and stain-free
imaging derived gFibrosis stage (qF0/1/2 v qF3/4). Previous indices
were established using a training set of 294 biopsies with leave-one-
out cross-validation.

Results: Previously established all-cause mortality and hepatic
decompensation indices had greater predictive power than either
NASH-CRN or gFibrosis stage. New indices generated with these train
and test sets from an extended MASLD cohort also outperformed
existing predictive metrics. The new all-cause mortality index had
greater predictive power (>0.14 vs. </ =0.14, hazard ratio (HR) 4.49,
95% confidence intervals (CI) 1.5-13.38) than gFibrosis-derived stage
(HR 3.07, CI 1.3-7.26) or NASH-CRN fibrosis score (HR 3.41, CI 1.43-
8.15). The new hepatic decompensation index had greater predictive
power (>0.31 vs. </=0.31, HR 5.96, CI 2.92-12.14) than gFibrosis-
derived stage (HR 3.59, CI 1.79-7.2) or NASH-CRN fibrosis score (HR
3.65, CI 1.81-7.35). Parameters used in separate indices were related
to extracellular matrix features in portal tract, periportal, and zone 2
regions.

Conclusion: We show that individual indices composed of micro-
architectural features quantified by stain-free imaging have greater
predictive value for all-cause mortality and liver-related events than
ordinal fibrosis scores. These new indices may be used for more
nuanced participant stratification or more meaningful end points in
trials. To establish a definitive link between microarchitectural
features at baseline, their modification following drug treatment,
and associated clinical outcomes, it is essential to incorporate
validation within a prospective study.
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Background and aims: Metabolic dysfunction-associated steatotic
liver disease (MASLD), encompasses a range of liver diseases,
spanning from steatosis to cirrhosis and hepatocellular carcinoma
(HCC). Despite the global rise in MASLD prevalence, the precise
mechanisms driving disease development remains elusive. The c-Jun
N-terminal kinases (JNKs) play a pivotal role in liver physiology and
disease pathogenesis. This study aims to investigate the mechanisms
of liver damage following hepatocyte-specific deletion of Jnk1 and
Jnk2 during the development of metabolic dysfunction-associated
steatohepatitis (MASH).

Method: Mice with a hepatocyte-specific deletion of Jnk1 and Jnk2
(JNK1/22"¢P3) and corresponding controls underwent an 8-week
Western-Style Diet (WSD) to evaluate its impact on MASH progres-
sion. Subsequent to gene set pathway analysis, Caspase8/JNK1/22eP3
animals were generated and subjected to a WSD. Following this,
JNK1/22¢P2 and control animals were treated with a WSD for 8 weeks
with weekly intravenous (i.v.) injections of hepatocyte-specific
Caspase 8 (Casp 8) siRNA, initiated after four weeks of WSD.
Results: WSD led to significantly elevated transaminases, enhanced
fibrogenesis and markedly increased inflammation in JNK1/22hepa
mice compared to control mice. Gene set pathway analysis identified
highly upregulated distinct pathways in JNK1/22"°P? Jivers, including
inflammatory signals and fibrogenesis. Notably, apoptotic pathways
exhibited a substantial increase, confirmed by Cleaved Caspase 3
staining. Thus, Casp8/JNK1/22"¢P3 mice were generated and subjected
to WSD. Triple KO mice displayed a complete reversal of the severe
phenotype, with liver transaminases, inflammation, fibrogenesis and
cell death fully rescued and significantly reduced. Multiplex staining
revealed a significant increase of infiltrating immune cells such as
monocyte-derived macrophages in JNK1/22"®P3 mice, which were
further reduced in Casp8/JNK1/22"P2 mice. This was also confirmed
by deconvolution of RNA bulk data, based on unpublished liver
single-cell datasets. A therapeutic approach employing hepatocyte-
specific liposomes containing Casp8 siRNA, administered four weeks
after initiating WSD, resulted in significantly reduced liver transa-
minases, fibrogenesis, inflammatory signals and cell death.
Conclusion: Our results demonstrate that hepatocyte-specific Jnk1
and Jnk2 deletion induces a robust oxidative stress response, leading
to increased MASH progression and heightened apoptotic cell death.
This phenotype was fully rescued by genetic deletion of Casp8 in
hepatocytes. Additionally, therapeutic treatment with Casp8 siRNA
significantly mitigated MASH progression, suggesting that Casp8-
directed therapy in hepatocytes might be a promising treatment for
patients with an increased oxidative stress response and MASH.
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Background and aims: Metabolic dysfunction-associated steatotic
liver disease (MASLD) is the most common pediatric chronic liver
disease. Although maternal obesity is an independent risk factor, the
pathogenesis remains unclear. We aimed to evaluate the effect and
mechanisms of transgenerational maternal obesity on MASLD
severity, and test drug candidates in a preclinical model.

Method: Maternal obesity was induced by feeding C57BL/6] mice a
western diet (WD) from 8 weeks before breeding initiation, with a
normal chow (NC)-fed male, throughout pregnancy and lactation.
Female offspring were used to produce the next generation. Male
offspring were weaned onto NC or WD and MASLD development was
assessed at the age of 24 days and 16 weeks. MASLD severity and
metabolic alterations were evaluated by histology, serum markers,
bulk liver RNA sequencing, flow cytometric analysis of hepatic
macrophages, and quantification of hepatic mitochondrial oxidative
phosphorylation (OXPHOS) complex content. To evaluate the
translational potential of our findings, the publicly available
GSE220102 RNAseq dataset on maternal WD in non-human primates
(NHP) was analyzed. Finally, we assessed the therapeutic efficacy of
wildtype (WT) FGF-21, semaglutide, and an amylin analogue
(provided by Novo Nordisk), from 8 to 16 weeks of age.

Results: 16-week-old male offspring exposed to maternal WD,
especially multigenerational maternal WD, exhibited higher body,
liver and gonadal adipose tissue weight, HOMA-IR, serum ALT levels,
and infiltration of monocytes and monocyte-derived macrophages,
whereas Kupffer cells were depleted. Maternal WD feeding aggra-
vated steatosis and inflammation, and thus the NAFLD activity score.
Fibrosis (F1-F3) was only observed in the offspring exposed to
maternal WD. RNA sequencing analysis clustered samples based on
maternal and postnatal diet, and presence of fibrosis. Among the top
10 GO-biological processes of significantly altered genes, 4 were
related to oxidative phosphorylation. Furthermore, maternal WD
exposure was associated with a lower hepatic OXPHOS complex
content. Notably, transcriptomic analysis of WD-fed NHP offspring
confirmed our findings, as ‘oxidative phosphorylation’ was one of
only two KEGG pathways significantly affected by maternal WD
feeding. To isolate the effect of maternal diet, offspring were
evaluated at weaning age. Maternal diet alone was sufficient to
induce liver steatosis and inflammation at this young age. In our
model, treatment with WT FGF-21, semaglutide and the amylin
analogue significantly improved steatohepatitis, with WT FGF-21 and
the amylin analogue ameliorating fibrosis as well.

Conclusion: Transgenerational obesity aggravates MASLD in male
offspring starting from weaning age. While mitochondrial dysfunc-
tion contributes to disease progression, WT FGF-21, semaglutide and
the amylin analogue are effective treatments.
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Novel epigenetic editing technology targets hepatitis B virus in
vivo to deeply and durably repress viral markers
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Background and aims: Current treatments for chronic hepatitis B
virus (HBV) result in a low incidence of functional cure, which is
thought to result from the persistence of covalently closed circular
DNA (cccDNA) and the deregulation of the immune system resulting
from HBsAg expression. Epigenetic editing is a powerful approach
that leverages the endogenous cellular mechanism for gene regula-
tion to durably silence or activate genes without introducing
unintended genomic consequences associated with traditional gene
editing. Our epigenetic editors (EE) consist of a DNA-targeting
component fused to a transcriptional repressor domain and a DNA
methyltransferase domain. Transient exposure of our HBV-EE results
in binding to HBV cccDNA and integrated HBV DNA (intDNA) in a
sequence-specific manner and localized DNA methylation of CpG
dinucleotides in the viral genome, leading to a deep, durable
reduction of multiple HBV viral markers including HBV DNA and
HBsAg without cutting or nicking the DNA.

Method: A library of HBV-EEs were screened in vitro and hit
confirmation was performed in HepG2.2.15 cells, an immortalized
cell line that contains HBV intDNA, and in HBV infected primary
human hepatocytes (PHH), which contains both intDNA and cccDNA.
Multiple confirmed hits were tested for dose-dependent reduction of
HBsAg levels in HepG2.2.15. Hybrid-capture methyl-seq was used to
verify that our HBV-EE induced on-target methylation of HBV DNA.
RNA-seq and whole genome methylation sequencing to analyze host
gene expression and host genome methylation, respectively, were
used to evaluate EE specificity in PHHs. In vivo activity was evaluated
via IV administration of lipid nanoparticles (LNPs) delivering mRNA
encoding our HBV-EE construct into two models: 1) AAV-HBY, a
model of episomal DNA and 2) a transgenic (Tg)-HBV mouse, a model
of intDNA.

Results: Our HBV-EEs durably and deeply reduced HBsAg and HBeAg
in both cccDNA and intDNA in vitro models, demonstrating >80%
silencing of each viral antigen. Targeted methylation of HBV DNA
correlated with reduction of HBsAg and HBeAg, with no off-target
changes seen in host gene expression or methylation in PHHs. In vivo,
single administration of our EEs resulted in durable, dose-dependent
reduction of HBsAg, achieving a 3.3 log reduction at 84 days in the
AAV-HBV model, and 2.1 log reduction at 112 days in Tg-HBV mice.
Conclusion: Our results demonstrate in vivo proof-of-concept with
deep, specific, and durable silencing of HBV using our HBV-EE. We
believe our novel epigenetic editing approach represents a new
therapeutic modality with the potential to achieve higher rates of
functional cure in patients with chronic HBV.
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Precision-cut liver slices as a pre-clinical model for the evaluation
of host-targeting agents against hepatitis B virus and hepatitis
delta virus infection
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Background and aims: The development of new treatment strategies
against hepatitis B virus (HBV) and hepatitis delta virus (HDV) is of
high priority to achieve a cure of these infections. In this context, the
pre-clinical evaluation of host-targeting agents (HTAs) with the
currently available in vitro and in vivo study models remains
challenging. The use of precision-cut liver slices (PCLS) represents a
promising model that preserves the complex multi-cellular architec-
ture and cellular communication of the hepatic environment, while
offering the practical aspects of an in vitro system based on human
cells. Therefore, we aimed to assess the potential application of PCLS
as an HBV/HDV co-infection model for the evaluation of HTAs.
Method: We employed human PCLS derived from resected liver
tissue samples from patients without history of chronic liver disease.
Slices were mono- or co-infected ex vivo with HBV and HDV for a five-
day period. Tissue architecture and viability were evaluated by
immunohistochemistry, detection of ATP and total RNA content. Viral
infection was assessed by the presence of HBV RNA, covalently closed
circular (ccc)DNA and HDV RNA by RT-qPCR and hepatitis delta
antigen (HDAg) by Western blot. The impact of HTAs targeting
hepatocytes (i.e. Bulevirtide-1 pM), non-parenchymal immune cells
(i.e. Selgantolimod-1 uM) or multiple populations (i.e. Lonafarnib-
2 uM) was evaluated by the quantification of viral parameters and the
production of inflammatory cytokines.

Results: Our ex vivo PCLS infection protocol allowed the detection of
HBV RNA, cccDNA, HDV RNA and HDAg at the end of the five-day
observation period. Treatment of PCLS with Bulevirtide prior to
inoculation (24 h) led to a marked decrease in viral parameters for
both HBV and HDV. Lonafarnib treatment post-infection (48 h) was
associated with the intracellular accumulation of HDAg. In the same
context, Selgantolimod induced a significant decrease of HBV RNA
levels. The immunomodulatory action of Selgantolimod was con-
firmed by the production of inflammatory cytokines (e.g. IL-6) in the
culture supernatant. PCLS architecture and viability were comparable
between the different treatment conditions.

Conclusion: Our results represent the first characterization of PCLS as
a relevant ex vivo study model of HBV/HDV co-infection. Moreover,
the evaluation of HTAs directed against parenchymal and non-
parenchymal hepatic cell populations highlights the potential
relevance of this system for the pre-clinical study of novel molecules
aimed to achieve HBV/HDV cure.
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Background and aims: HEV is estimated to be responsible for 44,000
deaths annually, yet its therapy is still limited to the off-label use of
Ribavirin and peglFNalpha, despite unsatisfactory cure rates and
severe side effects, emphasizing the need for new and improved
therapy options. In the pursuit of effective antiviral therapies,
targeting viral entry holds promise, as it disrupts the initial stage of
viral replication and has been proven effective for other hepatropic
viruses. Cellular proteases have emerged as a class of host factors
required for viral surface protein activation and productive cell entry
by many viruses. Hence, we aimed to investigate the functional
requirement and therapeutic potentials of targeting cellular pro-
teases during HEV infection to identify potential antiviral drugs
specifically related to viral entry.

Method: We tested several protease and cathepsin inhibitors in our
recently established HEV cell culture model for their ability to
interfere with infections of HEV in human hepatoma cells, HepaRGs
and primary human hepatocytes (PHHs) by immunofluorescence
staining for the HEV capsid protein and microscopic analysis. The
cytotoxicity of the compounds was evaluated using MTT and LDH
release assay, while the potential impact on viral replication was
assessed by employing HEV subgenomic replicon systems. To identify
the specific stage of the HEV life cycle targeted by the compounds, we
performed time-of-drug-addition experiments. Cathepsin L (CTSL)
knockout cells and siRNA transcript knockdown was employed to
evaluate CTSL as a potential host and drug target.

Results: We found that blocking lysosomal cathepsins with small
molecule inhibitors, impedes HEV infection without affecting RNA
replication. Remarkably, the cathepsin inhibitor K11777 exhibited
potent suppression of HEV infections with an ECsq of approximately
0.01 nM and no significant toxicity until micromolar concentrations
in hepatoma cells. Notably, the inhibitory effects of K11777 were
consistently observed in HepaRGs and primary human hepatocytes.
Furthermore, we confirmed that HEV entry is potently blocked by
inhibition of cathepsins and that CTSL knockout and knockdown
reduced permissiveness to HEV.

Conclusion: In summary, our study highlights the pivotal role of
cathepsins, especially CTSL, in the HEV entry process. The profound
anti-HEV efficacy of the pan-cathepsin inhibitor, K11777, especially
with its notable safety profile in primary cells, further underscores its
potential as a promising therapeutic candidate.
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Background and aims: Chronic hepatitis B virus (HBV) infection is a
major global health problem, causing significant morbidity and
mortality. However, current therapies do not provide effective
functional cure. We have developed EPIREG, a CRISPR-derived
epigenetic modulation technology comprising inactivated Cas9
(dCas9) fused with DNA methyltransferase and histone modification
effectors, which enables efficient, specific, and durable silencing of
targeted genes. Here we evaluated the anti-HBV activity of EPI-003,
discovered by the EPIREG technology, in eliminating HBV viral
antigens by inhibiting the transcription of cccDNA and integrated
DNA.
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Method: The anti-HBV efficacy of EPI-003 was evaluated using HBV-
infected primary human hepatocytes (PHHs). The in vivo efficacy of
EPI-003 was assessed by administration of lipid nanoparticles (LNPs)
encapsulating EPIREG and single guide RNA (sgRNA) targeting the
promoter of the HBV genome in both transgenic (genotype A) and
AAV-HBV (genotype D) mouse models. The sgRNA was designed and
optimized to target 91-100% of HBV genotypes from A-H. HBV DNA
and viral antigen levels were monitored weekly.

Results: In PHHs, EPI-003, following one time treatment at 2.5 pg/ml
post HBV infection, potently suppressed over 90% of HBsAg, HBeAg
and HBV DNA levels at 14 days post the treatment. In HBV transgenic
mouse model, single dose of EPI-003 resulted in a dose-dependent
reduction of serum HBsAg by up to 2.0 logs following 2 wks of
administration; this reduction was well maintained thereafter in all
the animals up to greater than 16 wks (the study is onging).
Furthermore, among animals treated with safe and efficacious doses,
5 of out of 10 animals further lowered HBsAg from wk 8 by additional
1 to 2 logs, even to the levels close or under the LLOQ (1.5 IU/ml) in 3
animals by wk16. More strikingly, HBsAb was induced in these 2
animals following single dose administration of EPI-003 without
need of additional immune stimulation. Mechanistically, methylation
of HBV cccDNA was induced and correlated well with the elimination
of viral antigens and HBV DNA. Similar anti-HBV results were
obtained in AAV-HBV animal model even with the high titer of HBV
infection (i.e. HBsAg levels were greater than 10, 000 IU/ml). Animals
were tolerated well throughout the treatment with normal physical
activity and body weight maintenance. No off-target effects were
detected by EPI-003 in vivo in animal models by host transcriptional
and whole genome methylation analyses.

Conclusion: EPI-003 demonstrated superior pharmacological effi-
cacy in eliminating HBV viral antigens and inhibiting HBV DNA with
HBsAb recovery and no viral rebound in preclinical studies as
compared with other anti-HBV therapies in the same preclinical
models. Epigenetic modifications of HBV cccDNA and integrated DNA
may provide a potential therapeutic solution to achieve functional
cure in chronic hepatitis B patients.
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Chronic HDV infection is sustained by an intense HBsAg
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Background and aims: HDV exploits HBV surface glycoproteins
(HBsAg) for viral morphogenesis and infectivity. Here, we investigate
HBV and HDV replicative activity and their interplay by analysing liver
biopsies from patients with chronic HBV/HDV co-infection (CHD) and
HBV monoinfection (CHB).

Method: Liver tissues are analysed from 57 HBeAg-negative patients
(71% NUC treated): 32 with CHD and 25 with CHB (median [IQR] age:
49 [39-59] and 44 [38-61] years). Intrahepatic levels of covalently-
closed circular DNA (cccDNA), pregenomic HBV-RNA (pgRNA) and
HDV-RNA were assessed by droplet digital PCR (ddPCR). ddPCR assays
were set-up to quantify total HBs transcripts and to distinguish those
deriving from cccDNA and integrated HBV-DNA (Grudda, 2022).
Results: Patients with CHD have significantly higher ALT and HBsAg
levels than those with CHB (median [IQR]: 68 [45-89] vs 27 [20-46]
U/L, P<0.001 and 12, 575 [6, 322-20, 222] vs 5, 079 [2, 035-9, 287]
IU/ml, P=0.01) and lower HBV-DNA (median [IQR]: 20 [12-50] vs 1,
094 [137-4, 170] IU/ml, P <0.001). Median (IQR) serum HDV RNA is
6.0 (3.8-6.7) loglU/ml, positively correlated with intrahepatic HDV-
RNA (Rho =0.62, P=0.006; 787 [18-2, 782] copies/1000cells). CHD is
characterized by a more restricted HBV reservoir in term of cccDNA
and pgRNA (median [IQR]: 1 (0.02-16) vs 10 (2-18) copies/1000cells,
P=0.02 and 10 [1-173] vs 72 [38-380] copies/1000cells, P=0.08,
respectively). Nevertheless, both CHD and CHB are characterized by
an abundant production of HBs transcripts (median [IQR]: 6, 267
[345-31, 387] and 8, 081 [314-15, 189]), with 99% of them derived
from integrated HBV-DNA in both groups. By stratifying CHD patients
according to cccDNA reservoir, lower levels of HBV intrahepatic
markers are observed in those with less cccDNA (median [IQR] pgRNA
and cccDNA-derived transcripts: 1.4 [0.4-77.5] vs 108 [4.5-411], P=
0.01 and 0.3 [0.2-1.5] vs 48 [9.6-186] copies/1000cells, P=0.002 in
cccDNA<1 vs cccDNA>1 copy/1000cells). Conversely, no differences
are observed for intrahepatic HDV-RNA levels (median [IQR]: 782
[0.7-5, 559] vs 844 [1-6, 371] copies/1000cells in cccDNA<1 vs >1
copy/1000cells, P = 0.6). Moreover, a relevant amount of intrahepatic
and serum HDV-RNA is also detected in the 8 CHD patients with
completely undetectable levels of cccDNA and serum HBV-DNA
(median [IQR]: 5, 495 [976-15, 107] copies/1000cells and 6 [5.9-7.3]
log 1U/ml, respectively), consistent with HDV replication persisting
independently of the HBV reservoir.

Conclusion: CHD is characterized by a restricted HBV reservoir and
an intense HBsAg production from integrated HBV-DNA, that can
sustain HDV persistence independently of the intrahepatic HBV
reservoir. In light of this finding, the silencing/elimination of cccDNA
may not necessarily imply the achievement of HDV cure and
pharmacological strategies should also target HBsAg production
from integrated HBV-DNA.
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Cirrhosis and its complications: Portal
hypertension
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A machine learning algorithm generated using routine
parameters could avoid unnecessary taps to exclude SBP in a
national VA cohort with internal and external validation
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Background and aims: Despite the poor prognosis of missed/
delayed diagnosis of spontaneous bacterial peritonitis (SBP), there
are logistical challenges in providing timely taps. These are related to
expertise, training, and time needed in busy emergency settings.
Therefore, measures to exclude SBP that obviate taps are needed.
Aim: Use machine learning (ML) to create and validate models to
exclude SBP without a tap using easily observed and collected
parameters.

Method: Training cohort: Using the Veterans Affairs (VA) Corporate
Data Warehouse (CDW), records of pts with cirrhosis and ascites who
underwent first tap within a day of admission between 2009-2019
were included nationally. SBP was defined as PMN >250/ml, positive
culture or validated SBP billing code. Demographics, admission
laboratories, medications, vital signs and comorbidities were
recorded. XGBoost analysis was performed using variables significant
on regression that were collected before the tap to determine
probability of excluding SBP based on variables that did not include
ascites fluid details. The generated XGBoost model was then tested in
2 validation cohorts: (a) CDW: 2nd para during 2009-2019 and (2)
Prospective NACSELD cohort from VCU/Richmond VA admitted non-
electively. Negative predictive values (NPV) at 5, 10 and 15%
probability were tested.

Results: Training cohort: 9, 643 patients (63.14 + 8.69 years age, 95.5%
men, 50.7% alcohol-related) got their first early tap, with 1, 448
(15.0%) having SBP after tap. We initially collected 147 predictor
variables, which reduced to 20 variables with test set (crude
comparisons p<0.001). The variables were BMI, vitals (temp,
systolic/diastolic BP) and labs (liver function tests (albumin, ALT/
AST/alk phos, bilirubin, INR), basic panel (eGFR, BUN K, CO2) and,
blood count (Hgb, WBC, Neutropils and eosinophils)] at/before the
tap. Of these only eosinophils and BP were | in SBP; rest weret. NPV at
5-15% probability were (92-97%) for SBP. Validation cohort #1: 2844
pts (63.14+8.37 years age, 97.4% men, 54.0% alcohol-related) had
repeat tap; 10% had SBP. Using the 20-variable ML model, NPV to
exclude SBP at 5-15% probability ranged from 95-99%. Validation
cohort #2: 333 pts from NACSELD (57.08 £ 7.74years age, 65.1%men,
50.1% alcohol-related) were admitted non-electively of whom 9% had
SBP. Using the 20-variable ML model, NPV to exclude SBP at 5-15%
probability ranged from 97-100%.

Conclusion: A machine learning model to exclude SBP without
needing a tap using 20 variables easily available on demographics,
labs and vitals showed excellent NPV in a national Veterans cohort.
The high NPV for SBP were validated in internal and external cohorts
and could be utilized in emergency settings to reliably identify which
patient with cirrhosis and ascites can avoid a tap to exclude SBP.
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Background and aims: The ANTICIPATE, and subsequently, the
ANTICIPATE-NASH study demonstrated that in compensated
advanced chronic liver disease (cACLD), the probability of clinically
significant portal hypertension (CSPH) can be non-invasively
estimated based on liver stiffness measurement (LSM), platelet
count (PLT), and, in obese metabolic dysfunction-associated steatotic
liver disease (MASLD), body mass index (BMI).

Spleen stiffness measurement (SSM) is an emerging non-invasive
test (NIT) for CSPH which became broadly applicable owing to a
recently introduced 100 Hz vibration-controlled transient elastogra-
phy probe. This study aimed at investigating the diagnostic utility of
SSM-100 Hz as a standalone NIT in contemporary cACLD aetiologies
and at refining the non-invasive diagnosis of CSPH by adding SSM to
the components of the ANTICIPATE models.

Method: This study included Child-Pugh stage A cACLD (LSM >10kPa
and/or F3/4) patients from 16 specialized European centers who
underwent paired assessment of the hepatic venous pressure
gradient (HVPG), SSM-100 Hz, and LSM from 2020-2023. The
cohort was split into a derivation (2020-2022) and a temporal
validation (2023) dataset.

Results: 407 cACLD patients (derivation: n =202, validation: n=205)
were included (MASLD: 40.3%, ALD: 32.7%, viral: 18.4%, other
aetiologies: 8.6%). The median BMI was 28.1 (25th-75th percentile:
24.6-33.1) kg/m2, and 39.6% were obese (BMI >30). The median
HVPG was 11 (7-14) mmHg and 59.2% had CSPH (>10 mmHg);
median LSM, SSM-100 Hz, and PLT were 21.4 (14.1-31.6) kPa, 45.0
(32.1-65.4) kPa, and 131 (90-181) G/L, respectively. Patients included
in the validation cohort showed significantly lower BMI and PLT,
while LSM, SSM-100Hz and CSPH prevalence did not differ
significantly. In the derivation cohort, SSM-100 Hz, LSM, PLT, and
BMI were independently associated with CSPH in logistic regression
analysis. SSM-100 Hz and LSM yielded comparable C-statistics for
CSPH (SSM-100Hz: 0.779 vs. LSM: 0.781, DeLong-test: P=0.973).
Notably, a model comprising SSM-100 Hz, PLT, and BMI performed
similarly to the ANTICIPATE + NASH model (derivation: 0.849 vs.
0.849; P=0.999, validation: 0.873 vs. 0.863; P=0.750). Finally, the
combined model (SSM-100 Hz, LSM, BMI, and PLT) was superior to
the ANTICIPATE + NASH model (derivation: 0.889 vs. 0.849, P=0.022,
validation: 0.906 vs. 0.863, P=0.012). Importantly, the combined
model showed excellent calibration in the validation cohort. A
nomogram was developed to facilitate point-of-care risk
stratification.

Conclusion: The addition of SSM-100Hz to LSM, BMI, and PLT
outperformed the ANTICIPATE + NASH model in CSPH risk stratifica-
tion in our European multicenter study comprising cACLD patients
with predominantly steatotic liver disease. Consideration of SSM-
100 Hz improves CSPH risk assessment, supporting its implementa-
tion into clinical practice.
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Background and aims: The strongest evidence supporting the long-
term use of antibiotic prophylaxis in cirrhosis concerns patients who
recover from a first spontaneous bacterial peritonitis (SBP) and acute
gastrointestinal bleeding. Evidence for primary prophylaxis of SBP is
weak and the selection of quinolone-resistant bacteria is a concern.
Here we present preliminary results from the ProPILA-Rifax study, a
phase 3 trial to evaluate whether rifaximin (RIF) has a beneficial
effect on 12-month survival in severe cirrhotic patients with ascites
(NCT03069131). Data were not fully consolidated at the time of
analysis.

Method: In this randomized, double-blind, placebo-controlled trial
conducted at 17 French centers, severe cirrhotic patients [1] with
grade 2 or 3 ascites and protein level in ascites <15 g/L were
randomized 1:1 to receive RIF 550 mg BID or placebo (PBO) for 12
months, as primary prophylaxis of SBP. The primary end point was
the 12-month transplant-free survival (TFS). Secondary end points
were hospital mortality, 3- and 6-month TFS, incidence of complica-
tions of cirrhosis, and safety of rifaximin.

Results: Between March 2018 and June 2022, 1798 cirrhotic patients
with ascites were screened and 159 were randomized to the PBO (n =
84) or the RIF (n = 75) arms. Baseline characteristics of patients in RIF/
PBO were well balanced: mean (SD) age 59.2 (9.9)/59.6 (9.8) years,
male 69.3%/78.6%, alcohol 70.7%/72.6%, mean (SD) MELD score 16.8
(8.9)/13.5 (5). During the study period, 31/30 patients died, but
deaths were not related to the study drug, and 7/7 were transplanted.
The 12-month TFS rates were comparable between groups (RIF/PBO:
58/64.9%). The 3- and 6-month TFS rates in the RIF/PBO groups were
82.2%|74.7% and 75%|68.4%, respectively. Incidence of infections,
hepatorenal syndrome, hepatic encephalopathy and variceal bleed-
ing were not significantly different (all p=NS). The number of
patients with adverse events (AEs) (RIF/PBO: 68 [90.7%]/79 [94.1%])
and serious AEs (RIF/PBO: 56 [74.7%]/67 [ 79.8%]) was similar between
groups. The percentage of AEs leading to drug discontinuation, RIF vs
PBO, was 44.6% vs 41.8%.

Conclusion: In this phase 3 trial, RIF was well tolerated but had no
beneficial role on the 12-month TFS and incidence of complications
of liver cirrhosis in severe cirrhotic patients with moderate to large
ascites. [1] Fernandez J, et al. Gastroenterology 2007;133:818-24.
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Background and aims: While linked to improve portal hypertension
and prevent complications, data on efficacy and safety of adding
simvastatin to standard of care (SOC) in patients with decompensated
cirrhosis is limited. We assessed whether addition of simvastatin to
carvedilol could reduce mortality in patients with cirrhosis after
variceal bleeding.

Method: In this single-centre open-label randomised controlled trial
with superiority design, eligible patients with cirrhosis (Child-
Turcot-Pugh[CTP] score 5-12) with recent (<5 days) variceal bleed
without hepatocellular carcinoma (HCC) or portal-vein thrombosis
were randomised to either simvastatin[20 mg once-daily] (n=130)
or no drug (n=138) in addition to SOC (carvedilol with serial band
ligation). Primary outcome was all-cause mortality over 24-month
follow-up. Secondary outcomes included rates of individual decom-
pensations with transplant/death before decompensation as com-
peting event. Intention-to-treat analysis included all patients, while
per-protocol analysis excluded 17 (12.3%) patients not compliant to
simvastatin.

Results: Baseline characteristics (mean age: 45.0+11.5 years,
aetiology: alcohol related/NASH/HBV/HCV: 48.1%/15.3%/13.1%6.7%),
severity of liver disease| (CTP class- A/B/C:39%/44%/17% in simvas-
tatin vs 30%/56%/14% in no drug arm;p = 0.14); MELD (median 14[IQR
11-19] vs 14[11-19];p =0.57)] and follow-up (median 18[14-24] vs
18[12-22] months; p=0.55) were comparable in both arms. On
intention-to-treat analysis, patients on simvastatin had lower
mortality (hazard-ratio:0.48[95%confidence-interval:0.29-0.81;
Cox-proportional-hazards p = 0.006). Incidence of ascites was lower
(sub distributional hazards-ratio (sHR):0.60[0.39-0.92]; competing
risks regression, p=0.02), All-cause decompensation (sHR:0.74
[0.521.05];p =0.09), rebleeding (sHR:0.87[0.571.34];p = 0.53), hepa-
ticencephalopathy (HE) (sHR:0.71[0.42-1.19;p = 0.19) and acute-on-
chronic liver-failure (ACLF) (0.65[0.39-1.10];p=0.11) were compar-
able. On per-protocol analysis (n=251), rates of mortality (HR:0.48
[0.28-0.84];p=0.01), all-cause decompensation (sHR:0.65[0.45-
0.95];p=0.025), ascites (sHR:0.54[0.340.86];p = 0.01), HE (sHR:0.51
[0.280.92];p=0.027) and ACLF (sHR:0.54[0.31-0.95];p = 0.033) were
lower in patients on simvastatin. On sub-group analysis, there was no
heterogeneity of treatment-effect across CTP-class (p=0.105) or
etiology (p=0.39). Adverse events on simvastatin included body-
aches (n=19; 14.6%) and transient creatinine-kinase elevation (n=5;
2.9%) but no patients developed rhabdomyolysis.

Conclusion: Addition of Simvastatin to carvedilol improves trans-
plant-free survival in patients with decompensated cirrhosis with
recent acute variceal bleed by reducing the incidence of non-bleed
related decompensation. [CTRI/2022/07/044263].
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Background and aims: Transjugular intrahepatic portosystemic
shunt (TIPS) has been demonstrated to be feasible in older adult
patients (age >70 years), but the selection criteria are still
suboptimal. Sarcopenia, highly prevalent in the elderly population,
may be significantly associated with post-TIPS outcomes. This study
aimed at evaluating the impact of baseline sarcopenia on post-TIPS
survival in older adults with cirrhosis.

Method: A retrospective analysis of the prospective Italian TIPS
Registry (RI-TIPS) was conducted to identify patients >70 years who
received TIPS from June 2015 to March 2023. Availability of a baseline
abdominal CT scan was a mandatory inclusion criterion. Skeletal
muscle index (SMI) and muscle attenuation (MA) in Hounsfield units
(HU) were evaluated at the L3-L4 intervertebral disc level. Sarcopenia
was defined as SMI <50 cm?/m? for men and <39 cm?/m? for women;
myosteatosis as MA <41 HU in patients with a BMI <25 and <33 HU in
those with a BMI >25, respectively. Probability of liver-related death
was evaluated by competing risks survival analysis. A prediction
model for liver-related mortality was created.

Results: One-hundred and fifteen patients were included: median
age 74.2 years (IQR 5.0), 61.7% male, median BMI 24.5 (IQR 5.3), 60%
prevalence of sarcopenia [median SMI 42.5 (IQR 10.3)] and 80%
prevalence of myosteatosis [median muscle attenuation 29.8 HU (IQR
12.2)]. The main etiologies were viral (41.7%), alcohol-associated
cirrhosis (30.0%), and metabolic dysfunction-associated steatohepa-
titis (27.8%). Refractory ascites (54.7%) and secondary prophylaxis of
variceal bleeding (33%) were the main indications for TIPS. During a
median follow-up of 1-year (IQR 1.9), 40 (34.8%) patients died for
liver-related causes and 16 (13.9%) for extrahepatic causes. All-cause
mortality was higher in sarcopenic patients than in those without
sarcopenia (6-months: 32.0% vs. 8.7%; 1-year: 47.0% vs. 11.0%,
respectively; p value 0.005). The impact of sarcopenia was even
more significant when considering liver-related mortality (6-
months: 25.0% vs. 2.2%; 1-year: 43.0% vs. 4.8%, respectively; p value
<0.001). Interestingly, no significant differences were found in all-
cause and liver-related mortality between patients with and without
myosteatosis (p values 0.6 and 0.8, respectively). A predictive model
that includes INR, creatinine, and sarcopenia was developed to
estimate liver-related mortality. The model achieved good predictive
performances with AUCs of 0.826, 0.788, and 0.712 at 6-month, 1-
year, and 2-years, respectively.

Conclusion: Due to its significant impact on survival, the evaluation
of sarcopenia improves the selection of older adults with cirrhosis
candidate to TIPS. The new predictive model for post-TIPS liver-
related mortality deserves validation.
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Elevated expressions of NTCP on NK cells from liver fibrosis of
metabolic dysfunction-associated steatohepatitis patients are
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Background and aims: Dysfunctional bile acid (BA) metabolism may
influence immune cell activation, thereby exacerbating liver damage.
However, the influence of BA on natural killer (NK) cells remains
elusive. Our study aimed to assess the impact of the BA signaling
pathway on NK cell functions and their immune and molecular
features in humans with Metabolic dysfunction-associated steatohe-
patitis (MASH) and a mouse model of MASH.

Method: Human peripheral NK cells from patients (age >18 years) of
histologically documented MASH with different Metavir scores of
liver fibrosis were obtained. NK molecular aspects of BA signaling
through NTCP expressions, STAT signaling pathway, RNA single seq,
activatory markers [NKp46, NKp30, CD107a], and exhaustion
markers [PD-1, TIGIT, LAG-3] were assessed. BA modulatory pathways
and trNK phenotypic alterations were assessed in mice models of
MASH and adoptive transfer models of immune alterations through
NK cells transplantation following sorting cells according to NTCP
expressions.

Results: Peripheral blood NK cells obtained from patients with MASH
and severe liver fibrosis (METAVIR scores of F3/F4) exhibited 2.5-fold
upregulation in sodium+/taurocholate cotransporting polypeptide
(NTCP) expression compared with healthy donors, indicating that
NTCP may be involved in liver fibrosis. Liver biopsy tissue-resident NK
(trNK) cells were sorted based on NTCP expression and higher
taurocholic acid (TCA) uptake, and increased exhaustion was
observed in trNKNT™* cells relative to trNKN'"~ cells from the
same patients, patients with F1/2 scores, and healthy donors.
Moreover, RNA single seq from 5200 genes detected, STAT3, PDCD1,
LAG3, TGFp, and TGF receptor mRNA expression was upregulated in
trNKNTP* cells in the F3/F4 scored patients as compared to their
trNKNTP~ from the same patients. The trNKNTP* cells also exhibited
increased levels of STAT3 phosphorylation and decreased STAT1 and
STAT5 phosphorylation. trNKNTP* cells in which STAT3 was inhibited
had significantly reduced NTCP expression, reduced NK cell exhaus-
tion, and increased NK cell activity. In MASH mice with epigalloca-
techin gallate (EGCG)-mediated inhibition of NTCP expression, TCA
uptake was reduced, and liver fibrosis was attenuated. Additionally,
transplantation of trNKNTP~ cells into immunodeficient MASH
model mice alleviated liver fibrosis, along with reducing the levels
of proinflammatory and profibrotic cytokines and ameliorating lipid
homeostasis.

Conclusion: Taken together, these results indicate that enhancing
immune responses would be clinically beneficial though strengthen-
ing NK cells activity via treating with NTCP antagonists and therefore
a potential strategy for preventing liver fibrosis in MASH patients.
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Background and aims: Colorectal liver metastasis (CRLM) stands as
the second leading cause of cancer-related mortality, as more than
50% of colorectal cancer (CRC) patients develop CRLM. Comorbidities
such as dyslipidaemia are risk factors for the development of CRC. The
hepatocyte, being the predominant liver cell, controls lipid and
lipoprotein metabolism. However, it remains unclear whether the
remodelling of cholesterol (CL) metabolism in hepatocytes is
involved in the development of CRLM. Here, we aim to: 1) investigate
the reprogramming of CL metabolism in CRLM; and 2) assess
whether the modulation of CL metabolism in hepatocytes, achieved
through PCSK9 overexpression, influences CRLM progression.
Method: The E-GEOD-14297 human transcriptome array, including
healthy liver (HL), CRC and CRLM was analysed. The CRLM model
involved intrasplenic injection of MC38 tumor cells in mice fed chow
diet (CD), high fat diet (HFD) or Western diet. In vivo Pcsk9
overexpression in hepatocytes was induced using adeno-associated
virus 8. Metabolic fluxes, lipid content, protein and gene expression
were analysed in control and metastatic surrounding (ST) and tumor
(T) tissues. An in vivo extravasation assay was performed by
intrasplenic injection of RFP-labelled MC38 cells. In vitro proliferation
assays of MC38 cells were performed with conditioned media
obtained from isolated hepatocytes.

Results: The analysis of the CRLM transcriptome revealed that one of
the most altered pathways in CRLM was “lipid and lipoprotein
metabolism”. Mice fed HFD or CD exhibited similar tumor numbers,
liver fibrosis and reprogramming of CL metabolism in CRLM. CL levels
increased in the ST and T of CRLM, with no concurrent increases
observed in metabolic fluxes regulating de novo synthesis or protein
levels of the rate-limiting enzyme HMGCR. However, a decrease in
serum CL and an increase in hepatic levels of LDLR in ST and T were
observed compared to healthy livers. During CRLM, hepatocyte Pcsk9

overexpression in mice prevented LDL uptake, as indicated by
elevated serum CL levels, and induced a marked reduction in tumor
number and associated fibrosis compared to their control counter-
parts. Pcsk9 overexpression induced an increase in the de novo
synthesis and accumulation of cholesteryl ester in the ST, predom-
inantly in hepatocytes. While the extravasation of CRC cells during
CRLM remained unchanged when Pcsk9 was overexpressed in
hepatocytes. Conditioned media from hepatocytes overexpressing
Pcsk9 decreased the proliferation of CRC cells. Treating hepatocytes
with inhibitors of different enzymes of CL synthesis induced changes
in the secretome as the proliferation of CRC cells showed.
Conclusion: Targeted remodelling of CL metabolism in hepatocytes
reduces CRLM progression without affecting CRC cell extravasation.
The results suggest the potential involvement of the hepatocyte
secretome in this process.
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Background and aims: Hepatic stellate cells (HSCs) are the source of
extracellular matrix (ECM) whose accumulation leads to fibrosis, a
condition that impair liver functions in chronic liver disease.
Understanding the dynamics of HSCs will provide insight to develop
new therapeutic approaches. Few computational models have been
proposed for hepatic fibrosis and none include the heterogeneity of
HCSs phenotypes recently highlighted by single-cell RNA sequencing
analyses. The aim of the study is to develop a rule-based model to
study HSCs dynamics during fibrosis and reversion.

Method: Kappa, a graph rewriting language, is used to build models
that are calibrated with data from literature. Simulations are
performed using the KaSim tool based on the Gillespie stochastic
simulation algorithm. We generate biological data from a mouse
model of CCL4-induced liver fibrosis to validate the final model and
we use RNA sequencing data from patients with fibrosis to verify the
predictions.

Results: We develop the first rule-based multi-scale model of HSCs
integrating seven HSCs states and their interaction with TGFB1
molecules that regulate HSCs activation and secretion of type I
collagen, the main component of the ECM. Simulation studies
highlight the critical role of the HSCs inactivation process during
fibrosis progression and reversion. While inactivation allows elimin-
ation of activated HSCs during reversion steps, reactivation loops of
inactivated HSCs (iHSCs) is required to sustain fibrosis. We further
have demonstrated the model’s sensitivity to TGFB1 parameters,
suggesting its adaptability to a variety of pathophysiological condi-
tions in which TGFB1 release associated with the inflammatory
response differs. Our model further predicts the accumulation of
iHSCs during chronic liver disease and we confirmed this accumu-
lation by using RNA sequencing data from patients with liver fibrosis.
Conclusion: Overall, our study provides the first model of HSCs
dynamics during fibrosis and liver reversion that can be used to
explore the regulatory role of HSCs in liver homeostasis. Thus, our
model provides predictions showing the critical role of the
inactivation loop in the development of hepatic fibrosis and
identifying iHSCs as potential new markers of fibrosis progression.
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Oxidative stress and metabolic reprogramming of hepatocytes
forming liver cell rosettes in patients with primary sclerosing
cholangitis
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Germany
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Background and aims: Patients with impaired bile flow frequently
exhibit structural tissue changes described in histological sections as
liver cell rosettes. Liver cell rosettes are clusters of >2 hepatocytes
arranged around a dilated bile canalicular lumen, creating segments
of epithelial tubes. The hepatocytes in liver cell rosettes have a single
apico-basal axis, reflecting a change to the usual hepatocyte polarity.
As a shift in polarity requires fundamental intracellular reorganiza-
tion, we tested the hypothesis that hepatocytes forming liver cell
rosettes may lose metabolic functionality, thus contributing to
disease progression.

Method: We performed laser capture microdissection on liver tissue
of patients with primary sclerosing cholangitis (PSC) (n=7). We
collected paired samples of parenchyma with normal hepatocytes
and parenchyma of hepatocytes forming liver cell rosettes. From
these samples we performed mass spectrometry and compared the
proteome. We confirmed our findings using immunofluorescence
microscopy and assays for liver metabolic functions.

Results: Principal component analysis revealed broad protein
changes between usual parenchyma and liver cell rosette paren-
chyma. We identified 34 proteins enriched and 59 proteins reduced
in liver cell rosette parenchyma (FDR=0.05). Interestingly, the
majority of proteins reduced in liver cell rosette parenchyma are
enzymes of key metabolic pathways of hepatocytes e.g. glutathione
detoxification pathway. Based on this, we quantified the glutathione
(GSH) content in the PSC patients. While oxidized glutathione (GSSG)
usually remains below 5% of total GSH, we detected an increase of
~45.7% in GSSG. The absolute levels of GSSG positively correlate with
the patient’s liver cell rosette affection (linear regression analysis,
R”2 =0.488) and the only known canalicular exporter of GSSG, MRP2,
is specifically depleted in liver cell rosettes. Liver cell rosette
parenchyma was enriched in lysosomal proteins and proteins
involved in ATP production. In line with a decrease of glycolytic
enzymes and the glucose transporter GLUT2 this suggests, a
reduction of glucose-based energy production and mobilizing
alternative energy sources from lysosomal breakdown processes.
Conclusion: Our analysis shows that in PSC patients hepatocytes
forming liver cell rosettes are not only structurally (altered cell
polarity) but also functionally different from normal hepatocytes. The
rosette hepatocytes have a reprogrammed metabolism and accumu-
late oxidized glutathione, probably as a result of increased oxidative
stress and decreased biliary excretion. In summary our results suggest
that the changes in liver cell rosettes may have important
consequences for hepatocytes to maintain their functionality and,
thus, for disease progression.
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Liver development and regeneration

0S-105-YI

Collagen-integrin signaling re-establishes bile duct
morphogenesis and promotes adult ductular regeneration
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Background and aims: Bile duct reaction (BDR) is a common feature
of many cholangiopathies, characterized by the proliferation and
migration of bile ducts between portal triads. How new ducts form
with the correct anatomical location and dimensions during
regeneration remains unresolved. Integrins are a key cell-surface
receptor enabling cells to interact with the extra-cellular matrix
(ECM) and move through their extracellular environment. Our group
has recently shown that integrin signaling is necessary for morpho-
genic restructuring of the bile duct. We aimed to address whether
ECM-integrin interactions are essential for the formation of complex
elongating bile duct networks in adult BDR following damage.
Method: By combining human, pathological tissue and the 3, 5-
diethoxycarbonyl-1, 4-dihydrocollidine (DDC) mouse model of
biliary inflammation and fibrosis, dynamic changes in biliary integrin
expression and peri-portal ECM composition were assessed by
quantitative imaging and gene expression analysis. Flow cytometry
was used to isolate integrin a2-high versus low populations which
were analysed by bulk RNA sequencing. A transgenic Krt19:Cre/loxP
mouse model allowed for the conditional knockout of Itga2 and Itgh1
in cholangiocytes; this as well as in vitro assays were used to assess
the role of integrin signaling in biliary regeneration and morpho-
genesis. Finally reverse phase protein arrays were used to interrogate
the downstream mechanisms of integrin signaling in cholangiocytes.
Results: Collagen-binding integrins ( particularly o2/p1) are elevated
in bile ducts in mouse models of BDR and in human primary
sclerosing cholangitis, mirroring an increase in structural collagens I
and IIl in the peri-portal ECM during BDR. Integrin o2-high bile ducts
are formed of predominantly immature cholangiocytes and localize
to branching tips throughout the biliary network, partially overlap-
ping with a proliferative cholangiocyte population. Bulk RNA-seq of
integrin a2-high cholangiocytes shows the increased expression of
genes involved in migration (Inhba, Aifll), mitosis (Smc2) and
mechano-transduction (Piezo2). In vitro inhibition of integrin o2
using both siRNA and chemical inhibition (TC-I 15) reduced the
proliferation and migration in cholangiocytes, in part attributable to a
reduced phosphorylation of FAK and Akt. In vivo studies showed that
integrin knockout cholangiocytes have reduced regenerative capacity
and fail to contribute to extensive regeneration of the biliary tree.
Conclusion: Collagen-binding Integrins are expressed at the leading
tip of bile duct growth in biliary inflammation, mirroring increased
expression in its cognate ligands between portal triads. Integrin a2
knockout reduces migration and morphogenesis in cholangiocytes,
suggesting modulation of the ECM-Integrin axis is important in
understanding how ductular systems regenerate.
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TGR5 deficiency reduces angiocrine factor expression in liver
sinusoidal endothelial cells and hepatocyte proliferation after
partial hepatectomy
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Background and aims: Bile acid (BA) receptors like FXR and TGR5
have been implicated in liver regeneration. Although FXR-mediated
liver regeneration is well known, mechanisms underlying TGR5-
mediated liver regeneration remain largely unknown. Here, we
investigated role of TGR5 during liver regeneration in rat models of
70% partial hepatectomy (PHX).

Method: PHx rat models were developed and studied at day 2 and
day 5 post-PHx. Primary hepatocytes, liver sinusoidal endothelial
cells (LSECs) and hepatic stellate cells (HSCs) were isolated by
collagenase perfusion. Gene expression of both FXR and TGR5 in liver
tissues and liver cells was studied. In vitro, effects of silencing and
enhancing TGR5 expression was studied in LSECs by RT-PCRs and
ELISA. In vivo effects of TGR5 deficiency on LSECs was evaluated in
TGR5 KO mice. Co-culture of LSECs and hepatocyte organoids were
investigated. BA profiling of peripheral serum in PHx rat models and
human liver donors (n=5) undergoing hepatectomy for LDLT was
performed using LC-MS.

Results: In liver tissues, TGR5 gene expression was increased by 4 fold
(p<0.0001) at day 2 post-PHx, compared to sham while its
expression was similar to that of sham at day 5. Among liver cells,
TGR5 expression was negligible in hepatocytes at day 2 and day 5
post-PHx, but significantly increased in both LSECs and HSCs
compared to sham (3 fold and 2.5 fold at day 2; 5.7 fold and 6 fold
at day 5, p <0.0001, each). An inhibition of TGR5 receptor by siRNA in
LSECs substantially reduced gene expression of Id1 (2 fold), HGF (2.5
fold), WNT2 (3 fold) (p<0.001 each) and also reduced angiocrine
factor release in cell soups (HGF: 2.5 fold, Wnt2: 3 fold, p<0.001
each) compared to controls. This reduction of gene expression and
angiocrine factor secretion by LSECs was partially restored by
addition of TGR5 agonist, lithocholic acid, LCA in culture for 24 h.
Also, compared to cell soups obtained from TGR5-siRNA treated
LSECs, cell soups obtained from LCA treated LSECs significantly
enhanced proliferation of hepatocyte organoids (3 fold; p<0.05
each). In TGR5 KO, LSECs showed reduced gene expression of Id1 (2
fold), HGF (2.5 fold), Wnt2 (2 fold); p < 0.001 each compared to wild-
type mice.

BA profiling clearly demonstrated that secondary BAs that activate
TGR5, Lithocholic acid (LCA), Deoxycholic acid (DCA) were signifi-
cantly increased in PHx compared to sham at day 2 post-PHx. Human
donors undergoing hepatectomy with remnant liver volume to total
liver volume between 35-40% showed increased ratio of serum
secondary to primary BAs with specific increase of LCA and DCA
levels at day 2 post-hepatectomy.

Conclusion: There is an increase in serum levels of secondary BAs
and hepatic TGR5 expression at day 2 post-PHx. Deficiency of TGR5 in
LSECs reduces angiocrine gene expression such as Id1, Wnt2 and HGF
and hence hepatocyte proliferation during early phases of PHx.

0S-107-Y1I

Expression and regulation of HNF4« isoforms in liver
development and disease

Paulina Zydowicz-Machtel!, Lenka Belicova!, Ting Huang’,
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University, Uppsala, Sweden
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Background and aims: Hepatocyte nuclear factor 4 alpha (HNF4a) is
a crucial hepatocyte transcription factor controlling liver develop-
ment and hepatocyte identity in mature livers. However, in mouse
and human cells multiple HNF4a isoforms were found and can be
further categorized into two classes: P1- and P2-HNF4q, based on the
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transcription promoter usage. It is increasingly clear that the isoforms
have different roles in the liver, while their expression depends on
liver developmental stage, and is dysregulated in hepatocellular
carcinoma (HCC). Their expression and function during embryonic
development and cancer is not well understood, we therefore need
detailed understanding of expression patterns and regulation of
individual HNF4o. isoforms, as well as comprehensive comparison
between mouse and human models. Here, we aim to elucidate the
role (s) of P1- and P2-HNF4a isoforms in hepatoblasts, cholangio-
cytes, and hepatocytes from healthy and diseased liver using mouse
in vivo and in vitro liver models, human cell lines and gene silencing
approaches.

Method: To determine the expression pattern of P1- and P2-HNF4a
isoforms during liver development and maturation, we performed an
immunohistochemistry (IHC) staining analysis on wild-type embry-
onic (embryonic day E17.5, E18.5) and postnatal ( postnatal day P1, P7,
P15, adult) mouse liver tissues, including livers of aged mice with
spontaneous tumor development. For functional characterization of
the isoforms, we used both mouse and human in vitro systems
modeling liver development or liver disease e.g. mouse primary
hepatoblasts and cell lines in which the expression of specific
isoforms was manipulated using RNAi (RNA interference): miRNA-
34a (microRNA-34a) and siRNAs (small interfering RNA). HNF4a
isoform repression in vitro was verified by quantitative PCR (qPCR)
and Western blot. Hepatoblasts development into hepatocytes or
cholangiocytes after isoform downregulation was characterized by
immunofluorescence staining.

Results: Interestingly, P2-HNF4a was found to be expressed in
cholangiocytes at early stages of developing liver (P7 and P15) and in
liver tumor tissue, while P1-HNF4a expression was almost exclusively
restricted to hepatocytes. Preliminay experiments in cell lines
indicate that miRNA-34a, a potential endogenous regulator of
HNF4q, may repress both P1-HNF4a and P2-HNF4a. Repression of
HNF4q isoforms in primary hepatoblasts affected the morphology
and differentiation of hepatoblasts.

Conclusion: Our data suggests that P1-HNF4o and P2-HNF4o
isoforms differentially control cell identity of liver epithelial cells in
development and may become activated/disactivated in liver cancer.
Further studies towards individual manipulation of HNF4a isoforms
in the liver can be a promising tool for more controlled and precise
treatment in liver disease.
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Liver lymphatic endothelial cells regulate hepatic progenitor cells
via lymphangiocrine factors in pathological liver regeneration
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Background and aims: Liver sinusoidal endothelial cells (LSECs) are
known to facilitate hepatocyte proliferation and liver regeneration.
However, contribution of liver lymphatics and lymphatic endothelial
cells (LyECs) to liver regeneration remains completely unexplored.
Here, we comprehensively characterized LyECs vis a vis LSECs and
studied their functions in physiological and pathophysiological liver
regeneration.

Method: For physiological regeneration, 70% partial hepatectomy
(PHx) rat models were used and for pathophysiological, we prepared
impaired hepatocyte regeneration models, by 2-Acetyaminoflourene
followed by 70% PHx (AAF-PHx). Sham-PHx and AAF-Sham were
used as controls for PHx and AAF-PHx. Experiments were performed
at day 2 post-PHx and day 8 in post AAF-PHx. Primary LSECs and
LyECs were identified by imaging techniques and sorted with specific
markers as LyVE1, CD31 and Podoplanin, CD31 respectively. Hepatic
lymphatic drainage was assessed via FITC-dextran transport in portal

ORAL PRESENTATIONS

lymph nodes. Proteomic analysis was performed on sorted LSECs and
LyECs and some of secretory proteins were analyzed by ELISAs. Effect
of LSEC and LyEC conditioned media (CM) on hepatocytes and OV6+
hepatic progenitor cell (HPC) organoids was studied in co-culture
assays.

Results: Histologically, proliferating hepatocytes were seen day 2
post-PHx and in AAF-PHx 8day, we observed damaged hepatocytes,
increased inflammation with fibrosis (grade I/II). OV6+ HPCs were
increased in AAF-PHx compared to PHx (23+0.5 vs 5.2+1%, p=
0.003) near peri-portal region, confirmed with IHC. Dual positive
staining and imaging revealed that LyECs were mostly located
adjacent to HPCs near portal areas in PHx and AAF-PHX. Increased
percentage of LSECs (17.66+2%) and LyECs (1.68+1.2%) were
observed in PHx verified with confocal imaging, IHC and FACS
analysis. Compared to PHx, there was decreased LSECs (10.4+0.01%;
p=0.007) and increased LyECs (2.59 £ 0.05%; p =0.04) in AAF-PHx.
Hepatic lymphatic drainage also increased by about 80% in AAF-PHx
compared to PHx (p=0.001). Proteome analysis in LSEC and LyECs
identified more than 1000 proteins each and about 400 were
differentially expressed among different study groups. Among
differentially expressed secretory proteins, secretome of PHx-LSECs
showed increased expression of Wnt-2 (4 fold, p=0.01) and
secretome of AAF-PHx LyECs showed increased expression of Wnt-
2 (2 fold, p=0.01) and R-spondin 3 (2.5 fold, p=0.05) compared to
sham. In co-cultures, there was a considerable increase in number of
HPCs organoids in AAF-PHx LyECs-CM (9 +2 vs 16.6 £ 1.5, p=0.006).
Conclusion: The number and drainage function of hepatic lympha-
tics increase significantly during pathological liver regeneration. Our
study provides valuable insights into the novel role of specific
lymphangiocrine factors secreted by LyECs in governing proliferation
of HPCs during liver injury.
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Developmental gene regulatory networks driving human liver
disease cell states identified by single cell multi-modal data
integration
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Background and aims: Chronic liver disease is increasing and a
major cause of death worldwide. Iterative injury prolongs an
impaired wound-healing response, resulting in fibrosis. This unique
microenvironment, involving complex interactions between multiple
cell-types, drives progressive disease. We have previously shown
similarities at the scar interface in cirrhosis with the ductal plate
during liver development. However, it is clear this attempted
regenerative response in on-going injury is impaired. To advance
understanding of the heterogeneity underlying progressive liver
disease we have integrated multi-modal single cell and spatially
resolved datasets to uncover developmental gene regulatory net-
works (GRNs) driving cell state transitions in human liver disease.

Method: Single nuclei RNA and Assay for Transposase-Accessible
Chromatin (ATAC) sequencing and spatial transcriptomics (ST) were
generated from human cirrhotic tissue. Computational modelling
integrated multiple-datasets to provide molecular spatial maps,
directional trajectory and infer GRN associated with disease cell
states. Molecular mechanisms were validated in vitro and in vivo.

Results: Data integration from RNA, ATAC and ST sequencing
uncovered the cellular patho-architecture and spatial molecular
signatures of diseased liver. Our results highlighted a spatial pattern
of gene modules specifically localised at the scar interface. Unbiased
computational analysis identified these subpopulations containing
genes characteristic of both hepatocytes and cholangiocytes (HC1/
CC1). Through pseudo temporal analysis of our single nuclei data, we
uncovered a directional trajectory and transitional state from
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hepatocytes to cholangiocytes. We showed transition of hepatocytes
to a disease-associated state (HC1) correlated with the down-
regulation of HNF4A, a master regulator of hepatocyte identity.
Mechanistically, our gene expression and transcriptional motif
analysis pointed toward signalling in cirrhosis involving crosstalk
between the core developmental pathways Hippo, Notch and Wnt.
Using our single cell RNA and ATAC data, we infered GRNs and
identified SOX9/ONECUT1 co-regulation of transitional genes, con-
sistent with their roles in ductal plate development. Through an
integrative analysis, we identified a novel transitional axis, marked by
ESRP1 (involved in gene splicing) and ARHGEF38 (involved in cell
migration) expression, driven by ONECUT1 and SOX9 co-accessibility
regulating transitional states in cirrhosis.

Conclusion: These data serve as a spatial atlas of gene regulation and
altered cell state in human cirrhosis. They highlight developmental
regulatory networks as molecular drivers of disease and provide a
valuable resource to explore biomarkers and potential therapeutic
targets in progressive liver disease.

Liver tumours: Therapy
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ARMCENVIN: multibipolar radiofrequency ablation of HCC using
intratumourous versus extratumourous “no-touch” techniques.
French multicentric randomized controlled trial (NCT 01008657)
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Background and aims: Multibipolar radiofrequency ablation
(mbpRFA) based on “no touch” (NT) concept consists of inserting
an arrangement of several electrodes just outside the tumour in order
to ablate centripetally first a cancer-free margin then the nodule. The
ARMCENVIN randomized trial was aimed to assess if sharing mbpRFA
technology, NT concept outperforms IT approach for the treatment of
early HCC.

Method: In 52 months, in 6 participating centers 216 naive patients
bearing up to 3 HCC up to 4 cm accepted to be submitted to stratified
randomization according to number of nodules >1 and size >3 cm to
receive either IT or NT mbpRFA. In the IT arm, conversely to the NT
arm, arrangement of electrodes was deliberately inserted just inside
the borders of the tumours. To comply with NT requirements for
tumours ranging from 1 and 2 cm and from 3 to 4 cm, a supplemental
electrode was used in the NT arm as compared to the IT arm. The 2-
years recurrence free survival (2y-RFS) was the main end point of the

study. Secondary end points were number of sessions to achieve
complete response (up to 3), treatment failure rate, ablation ratio
index (ARI) defined as the difference of maximum size of the nodule
with the minimum size of ablation zone, the local (LRFS) and distant
(DRES), RES, overall survival (OS) and complication rates.

Results: In the ITand NTarms 110 and 106 patients were randomized
(mean age 65y, 81% male, 89% Child-Pugh A, 29.15 + 0.2 BMI, bearing
245 nodules, mean size 19.2 + 7.7 mm, 84% single), respectively. The
2y-RFS were 56.6% and 50% (median 24.5 and 21.3 months; HR = 0.88
[0.59-1.39], p=0.4), respectively. More than one procedure were
performed in 11 (10.0%) and 12 (11.3%) and failure occurred in 1 (0.9%)
and 5 (4.7%) (p = 0.06) patients, respectively. ARl were 10.35 + 10.02
and 18.12+9.93 in IT and NT arms, respectively (p <0.0001). The 2y
LRFS, DRFS and OS were 88.0% and 84.8% (HR 0.71 [0.34-1.5], p=
0.37), 63.3% and 62.6% (HR 0.93 [0.6-1.46], p=0.77) and 87.2% and
83.8% (HR 0.7 [0.34-142], p=0.32), respectively. The rates of
complications (Dindo Clavien >grade 1) were 43.1% and 24.5%,
respectively (p=0.0042). Subgroup analyses suggested a potential
advantage of NT mbpRFA in case of tumours>3 cm and performance
in an experienced centre (more than 30 mbpRFA/year).

Conclusion: Using mbpRF technology for the ablation of HCC up to
4 cm diameter, RFS is not improved by extratumourous insertion of
electrodes conforming with strict applying of “no touch” concept.
Peripheral positioning of applicators within the borders of the
tumors provides safely comparable intrahepatic sustained cancer
progression free survival and may provide a clinical benefit for
ablation of tumours>3 cm by skilled operators.
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Predictive genomic biomarkers for Atezolizumab plus
Bevacizumab combination immunotherapy response in liver
cancer: insights from the IMbrave150 trial
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Background and aims: Combination immunotherapy, exemplified
by atezolizumab plus bevacizumab, have become the established
standard of care for individuals with inoperable hepatocellular
carcinoma (HCC). Despite this advancement, the absence of clear
predictive biomarkers and an understanding of the mechanisms
governing response and resistance to these combined therapies pose
challenges. Our aim is to evaluate whether previously defined
immune signature scores (ISS) can identify HCC patients likely to
derive enhanced benefit from the combination immunotherapy.
Method: We utilized the previously developed ISS predictor from
analysis of TCGA pan-cancer data and applied it to gene expression
data from the IMbravel50 trial. This phase 3 study compared
atezolizumab plus bevacizumab versus sorafenib for treatment-
naive advanced HCC. Using an ISS cutoff of 0.5, patients were
stratified into potential immunotherapy responders (high ISS) and
non-responders (low ISS). The significance of this ISS-based
stratification for predicting clinical outcomes was evaluated
through Kaplan-Meier plots, log-rank tests, Chi-square tests, and
Cox regression analyses. Multiple statistical approaches assessed the
association between ISS groups and progression-free survival in both
the immunotherapy combination arm as well as the sorafenib arm.
Results: In the IMBrave150 trial cohort, data on gene expression and
outcomes were accessible for 247 patients who received
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atezolizumab plus bevacizumab, and 48 patients who received
sorafenib. The high ISS demonstrated a significant association with
enhanced PFS in the atezolizumab plus bevacizumab group (p=
0.003), while no such association was observed in the sorafenib group
(p=0.6). Similarly, in the high ISS subgroup, the combination therapy
exhibited superior OS (p.0.001) and PFS (p=0.02) compared to
sorafenib, but no discernible benefit was noted in the low ISS
subgroup (both p > 0.7). The OS hazard ratio for the combination
versus sorafenib was 0.26 (95% CI 0.14-0.51, p <0.001) among high
ISS patients, while it was not statistically significant in low ISS (HR
0.88, p=0.68). Interaction testing confirmed a notable interaction
between ISS subtype and treatment benefit, particularly for OS (p=
0.01). In the combination arm, the objective response rate was 45.6%
in the high ISS group versus 22.8% in the low ISS group.
Conclusion: Our study suggests that ISS may serve as a promising
predictive biomarker for enhanced therapeutic outcomes in patients
undergoing combination immunotherapy for HCC. The identification
of such markers is crucial for refining patient stratification and
personalized treatment approaches, thereby advancing the effect-
iveness of current standard-of-care regimens. Further validation
studies are warranted to solidify the clinical utility of ISS and its
integration into the decision-making process for HCC
immunotherapy.
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Background and aims: The management and natural history of
patients with hepatocellular carcinoma (HCC) who achieve complete
response (CR) to immune checkpoint inhibitor (ICI)-based systemic
therapies is not well described.

Method: We conducted a retrospective study of adult patients with
HCC who had CR (according to mRECIST) to systemic ICI-based
therapies from 18 centers in Europe and Asia. Patients who received
immunotherapy as (neo-)adjuvant therapy before/after resection or
ablation or in combination with loco-regional therapies were
excluded.

Results: Of 2502 patients with HCC treated with ICI-based palliative
systemic therapies, 123 patients (4.9%) achieved CR according to
mRECIST (CR-mRECIST) and 72 patients (2.9%) had CR according to
RECISTv1.1 (CR-RECISTv1.1) as well. The mean age of the total cohort
(n=123) was 65.2 +9.9 years, 103 were male (84%), and the majority
had BCLC stage C (n=87; 71%) and Child-Pugh class A (n=112; 91%).
Median follow-up was 32.1 (95%CI, 30.5-33.6) months. The majority
(n=106, 86%) received ICI-based combination therapies (atezolizu-
mab/bevacizumab: n=80, 65%). Time from immunotherapy initi-
ation to first CR was 7.4 (95%Cl, 5.3-9.5) months. Median alpha-
fetoprotein declined from 19 (IQR, 4-1090) ng/ml at baseline to 2
(IQR, 1-3) ng/ml at nadir. Median duration of CR (mRECIST) was 35.5
(95%CI, not estimable) months. Overall, 41 patients (33%) experienced
recurrence a median of 11.4 months (95%CI, 8.9-14.0) after mRECIST
CR. Recurrence rate was similar in patients with CR-mRECIST only
(26%) and CR-RECISTv1.1 (39%; p=0.120), as were recurrence-free
survival rates at one and two years (77% and 61% for CR-mRECIST only
vs. 74% and 58% for CR-RECISTv1.1; log-rank p =0.310). A total of 93
patients (75.6%) discontinued ICI during follow-up due to adverse
events (n =11, 11.8%), recurrence (n =15, 16.1%), durable CR (n=41,
44.1%), or other reasons (n =26, 28.0%). Among those who discon-
tinued treatment for reasons other than recurrence (n=76),
recurrence rate was 23.7% (n=18); patients who received systemic
treatment for >6 months after complete response had a numerically
lower recurrence rate (15.8%, n=6/38) compared to those who
discontinued treatment earlier (31.6%, n=12/38; p=0.105). Eleven
patients underwent curative conversion therapy after CR (ablation,
n=4; transplantation, n=4; resection, n=3); two of them (18%)
experienced recurrence. One-/3-/5-year overall survival (OS) rates of
the whole cohort were 98%/88%|77%.

Conclusion: Only a small proportion of patients with advanced HCC
achieves CR to palliative immunotherapy, but these patients have an
excellent overall survival. The recurrence rate was similar between
CR-mRECIST only and CR-RECISTv1.1, affecting approximately one in
three patients. When considering ICI discontinuation, treatment for
>6 months beyond CR may be associated with a lower recurrence rate.
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Background and aims: Transarterial-chemoembolization (TACE)
represent a first-line therapy for intermediate stage hepatocellular
carcinoma (HCC). Adoptive immunotherapy is one of the important
cancer immunotherapies including cytotoxic T lymphocytes and
natural killer (NK) cells. Some adoptive cellular immunotherapy
treatment exhibited survival benefit in HCC patients. The current
study reports the results of a prospective, open label trial investigat-
ing the safety and efficacy of the combination of autologous NK cells
and TACE in patients with intermediate stage HCC. In this study, we
assessed whether post-TACE adjuvant NK cell immunotherapy could
lower the frequency of recurrence following conventional TACE.
Method: This prospective pilot study enrolled 10 consecutive
patients with HCC of intermediate stage from CHA Bundang
medical center in Korea from January 2023 to November 2023.
Patients were assigned consecutively to receive adjuvant NK cell
immunotherapy (immunotherapy group) or no adjuvant therapy
(controls) after TACE. The patients who assigned to immunotherapy
group underwent conventional TACE followed by activated autolo-
gous NK cell therapy (2~6x10° cells/100 ml, intravenous infusion
once a week, 1 weeks after TACE, up to 3 cycles). Tumor response was
assessed according to the modified RECIST criteria. We also analyzed
the progression-free survival (PFS) and objective tumor response rate
(ORR), defined as the percentage of patients with either a complete
response or a partial response, in terms of best response experienced.
Results: Mean age was 62 years, with male and hepatitis B
predominance (90% and 60%, respectively). The 6-month ORR was
significantly higher in the NK cell immunotherapy group compared
with the controls (100% vs 60%, p <0.05). Also, NK immunotherapy
group showed significantly longer PFS (9.3 vs 3.2 months, p <0.05)
than the control group. A significantly higher proportion of patients
in immunotherapy group had adverse events, but the proportion of
patients with serious adverse events did not differ significantly
between groups. The proportion of the patients with worsening liver
function, whose ALBI scores increased 3 months after treatment, was
not different between groups. However, the proportion of patients
with improving liver stiffness (fibrosis), whose liver elastography
scores decreased more than 1 kPa, 3 months after TACE, was higher in
the immunotherapy group (80% vs 40%; p =0.18).

Conclusion: In patients with intermediate stage HCC who underwent
TACE, combination immunotherapy with activated NK cells increased
the ORR and PFS. Adoptive immunotherapy with autologous NK cells
is a safe, feasible treatment that can lower recurrence and improve
recurrence-free outcomes after conventional TACE for HCC.
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Background and aims: Tumor downstaging (DS) is a viable strategy
to increase the access to liver transplantation (LT) in patients with
hepatocellular carcinoma (HCC) beyond conventional criteria. Given
the exciting results of immune checkpoint inhibitor (ICI)-based
combinations in intermediate/advanced stages of HCC, their use
within DS protocols is now being investigated. We report the
preliminary results of the ImmunoXXL study on LT after DS with

atezolizumab/bevacizumab (A+B) in patients with unresectable
intermediate-advanced HCC.

Method: ImmunoXXL (NCT 05879328) is an observational prospect-
ive single-arm study that includes patients with HCCs waitlisted for
LT after achieving a sustained radiological partial or complete
response with A+B. The primary outcome of the trial is recurrence
free survival. Secondary outcomes are tumor response, complication
rates, overall survival and immunomonitoring.

Results: Out of 66 patients treated with A+B at our center, 16 achieved
sufficient response for transplant eligibility, 8 excluded because of
non-oncological reasons. Up to now, 7 patients have been enrolled
and transplanted (6/7 males, median age 62) into the ImmunoXXL
study. Underlying liver disease was HBV (n.2), MetALD (n.2), MASLD
(n.1),and HCV-ALD (n.1). All but one patients had received prior loco-
regional treatments and all were treated with A+B because of beyond
Up-to-7 tumor burden. Median AFP at treatment inception was
135 ng/ml, while at listing within normal limits for all but one
(median AFP 2, 5 ng/ml). Mean duration of treatment was 120 days
(median of 6 cycles) and the interval between the last A+B dose and
LT was 58 days. All patients underwent LT from a cadaveric graft
supported with hypothermic oxygenated machine perfusion. Explant
pathology revealed 5 HCC within MC (3 complete responses). Post-LT
immunosuppression was intensified with a triple regimen with one
patient experiencing mild acute cellular rejection responding to
steroid pulses. Median post-IT length of hospital stay was 16 days.
Three patients (44%) experienced major complications (hepatic
artery thrombosis requiring re-LT, biliary fistula requiring endoscopy
and post-surgical Budd-Chiari requiring balloon dilation); 4 had high
CMV viremia requiring treatment. After a median of 8 months, all
patients are alive with no evidence of disease.

Conclusion: Our preliminary results demonstrate that sequential
treatment with A+B followed by LT is safe; the higher than expected
post-LT morbidity may be related to the intensified immunosuppres-
sive regimen. A+B seems to be effective despite the short follow-up;
at this time point, no HCC recurrence has occurred.

SLD: Therapy
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Background and aims: Exercise independent of weight loss is
associated with improved liver steatosis and fibrosis in MASLD
patients. Our objective was to study the effect of planned exercise and
Mediterranean diet (MD) in patients with MASLD.

Method: Ninety-eight biopsy-proven MASLD patients [54/98 (55%)
females, 46/98 T2DM (47%) and AHT (63/98 (64.3%)] were rando-
mized to: Arm A) Hypocaloric MD and intensive structured physical
exercise for 12 weeks. Arm B) Hypocaloric MD and standard
recommendations for physical activity for 12 weeks. All patients
were followed-up for another 12 weeks. Liver assessment included
baseline VCTE (kPa and CAP), MR (PDFF (%), MRE (kPa)) and at end-of-
treatment at 12 weeks and at the end-of-follow-up at week 24.
Bioimpedance and liver biochemistry were also performed.
Adherence to exercise was evaluated as adherents (Ad) if >5 sessions
per week or non-adherents (NAd) if <4 sessions considering
frequency, intensity, time, and type. Adherence to the MD and QoL
were also evaluated baseline, 12 and 24 weeks.

Results: Patients in Arm A showed a significant improvement in MRE
(Baseline MRE: 2.46 +0.67 kPa, MRE 12 weeks: 2.31+0.65 kPa; p=
0.027) and PDFF-MRI (baseline: 12.4 +6.9%, PDFF 12 weeks: 9.5 +
6.2%; p=0.005), but not in arm B (Baseline MRE: 2.74 + 0.95, MRE 12
weeks: 2.70 +0.98; p = 0.28) or steatosis (Baseline PDFF 14.27 + 7.27%,
PDFF 12 weeks: 12.67 £ 8.01%, PDF; p = 0.26). Weight loss at 12 weeks
follow-up was significantly higher in Arm B (baseline 91.9 £ 19.6; 12
weeks 89.6 +20.5Kg; p=0.001) vs Arm A (baseline 91.8 + 20.4 Kg; 12
weeks 90.8 +22,1 Kg; p =0.5). There were also differences in muscle
mass in Arm A vs Arm B: 7.6 £12% vs 2.1+14% (p=0.09). In Ad
patients PDFF improved by —37.16+28.11%, while in NAd there was a
worsening in 3.85+41.8%;p <0.01, Hedge’s correction 0.15-1.86).
Fibrosis improvement was 3.32 £ 19.1% in NAd patients vs —12.98 +
9.8% in NAd patients; p <0.007; Hedge’s correction 0.04-1.84. During
12weeks follow-up no differences were seen between arms and
between physical activity adherence groups.

Conclusion: A 12-week life-style intervention allowed stratifying
patients in responders and non-responders. The implementation of a
physical exercise program with 5 or more sessions per week with
moderate/high intensity in patients receiving hypocaloric MD
promoted fat removal and liver fibrosis improvement independently
of weight loss rate.
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Background and aims: MAESTRO-NASH (NCT03900429) is an
ongoing 54-month, randomized, double-blind, placebo-controlled
Phase 3 trial evaluating the efficacy of resmetirom in patients with
biopsy-confirmed non-alcoholic steatohepatitis (NASH) and fibrosis.
966 patients with biopsy-confirmed NASH were randomized 1:1:1 to
resmetirom 80 mg, resmetirom 100 mg, or placebo administered
once daily. Histologic end points were assessed after 52 weeks. Dual
primary end points at Week 52 were achieved with both resmetirom
80 mg and 100 mg: NASH resolution with no worsening of fibrosis
(NR) or >1-stage reduction in fibrosis with no worsening of NAS (FI).
Body weight is the major factor influencing exposure to resmetirom
in patients with NASH/MASH. This post-hoc analysis was performed
to provide additional evidence of a relationship between resmetirom
dose, baseline body weight and body mass index (BMI).

Method: To assess the impact of baseline body weight and BMI on
resmetirom response, we stratified resmetirom efficacy data on the
dual end points based on baseline patient body weight (<100 and
>100 kg) and BMI (>35 and <35 kg/m?).

Results: For patients treated with resmetirom 80 mg who weighed
<100 kg, the 30% PDFF response was 66.9%; and in patients with a
Week 52 biopsy, 35.4% showed fibrosis improvement (FI) compared
with 32% who showed no worsening of fibrosis (NR). In patients
>100 kg, the 30% PDFF response was 56.7%; Fl =22.5%; and NR = 27%.
For patients who received resmetirom 100 mg who were <100 kg, the
30% PDFF response was 71.7%; FI was 33.6% and NR was 35.8%; for
patients >100 kg, PDFF = 72.5%; Fl = 32.5%; NR = 35.8%. Increases in FI
were noted relative to placebo for patients who received resmetirom
80 mg (mITT population) who had BMI <35: 13.0% (5.2, 20.8); NR=
33.4%(14.2,30.6); and in patients with BMI >35: FI = 7.0% (-0.7,14.7);
NR=9.8% (3.1,16.6). Increases were also noted relative to placebo for
patients who received 100 mg of resmetirom (mITT population) who
had a BMI <35: FI=11.8% (4.2, 19.4) NR=21.0% (13.4, 28.7); for
patients with BMI >35: FI=11.1% (3.4, 18.9); NR=20.0% (12.3, 27.7).
Conclusion: As shown in these stratified data, resmetirom 100 mg
was consistently more effective than 80 mg in achievement of the
dual primary end points in the sample of patients who had higher
baseline body weight and BMI. In patients with a lower BMI, there
was no observed difference in efficacy between the 80 and 100 mg
resmetirom doses.
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Background and aims: FGF21 analogs such as pegozafermin (PGZ)
have demonstrated promising direct effects on liver fibrosis as well as
additional hepatic and extrahepatic benefits in patients with MASH.
The Phase 2b ENLIVEN trial evaluated the efficacy/safety of PGZ given
weekly (QW) or every two-weeks (Q2W) versus placebo in MASH
patients; the primary end point was assessed at Week 24. Both PGZ

30mg QW and 44 mg Q2W led to significant improvements in
fibrosis without worsening of MASH, MASH resolution without
worsening of fibrosis, and markers for liver fibrosis and injury
compared to placebo. After the main study, patients began a 24-week
blinded extension phase for a total of 48 weeks of treatment.
Method: In the placebo-controlled, blinded, 24-week extension
phase patients continued in their assigned treatment arm except
for a subset of patients from the placebo arm who were re-
randomized to receive PGZ 30 mg QW during the extension phase.
The full analysis set includes patients who were F2-F3 and NAS >4 at
baseline (n =192 of which 163 continued into the extension phase).
There were 14 patients, reclassified as F4 fibrosis at baseline per 3-
panel read, of which 12 entered the extension study. Efficacy end
points include non-invasive tests (NITs) to assess liver fat, markers of
fibrosis, inflammation, and extrahepatic metabolic markers. Per
protocol, patients did not undergo repeat liver biopsy at Week 48.
Results: PGZ benefit for the 30 mg QW and 44 mg Q2W doses was
sustained from Week 24 to Week 48 across a wide range of end points
including liver fat (MRI-PDFF), markers of liver fibrosis (VCTE, ELF,
Pro-C3), inflammation and injury (ALT, AST), and metabolic markers.
At the 30 mg QW dose in the total study population 90% of patients
identified previously as ALT responders (defined as >17U/L reduction)
and 84% of patients classified as MRI-PDFF super-responders
(defining as >50% reduction of liver fat) at Week 24 retained that
benefit at Week 48. At Week 48, pegozafermin also had continued
benefit on metabolic end points such as lipids and HbAlc. The
placebo cohort re-randomized to 30 mg QW recapitulated the robust
and rapid treatment effects of PGZ that were observed in the main
study, with significant improvements in NITs of liver fat, inflamma-
tion, and fibrosis over the extension period. Patients with F4 fibrosis
at baseline also showed sustained benefit for markers of fibrosis and
liver inflammation at Week 48. Safety and tolerability remained
consistent with previously reported data. No new patients on PGZ
during the main phase developed treatment-related nausea or
diarrhea during the extension phase of the study.

Conclusion: These robust results substantiate the sustained efficacy
of PGZ treatment up to 48 weeks on NITs and metabolic markers in
MASH patients with advanced fibrosis. PGZ continues to demonstrate
a favorable safety and tolerability profile. Confirmatory phase 3
studies are planned for 2024.
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11:45 CET, after which this abstract will be made publicly available on
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supplement issue of the Journal of Hepatology.
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Viral hepatitis B/D: Therapy
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Background and aims: Bulevirtide (BLV) monotherapy yields high
rates of virological and biochemical response in hepatitis Delta (HDV)
cirrhotic patients, however clinical benefits on hard outcomes remain
unknown.
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Method: Patients with HDV-related cirrhosis treated with BLV
monotherapy in a retrospective multicenter European study (SAVE-
D) were compared with untreated HDV cirrhotic patients enrolled in
a previous cohort study (Romeo, Gastroenterology 2009). Liver-
related events (LRE: HCC, decompensation) and overall mortality
were compared by inverse probability treatment weighting (IPTW)
analysis.

Results: The BLV-treated cohort included 176 patients (median
follow-up: 15 [2-46] months): at BLV start, median age was 50 (19-
82) years, 59% men, ALT 77 (23-1, 074) U/L, albumin 3.9 (2.8-4.9) g/
dL,100% CPT score A, 55% with varices. The untreated cohort included
140 patients (median follow-up: 91 [3-359] months): at study entry,
median age was 40 (18-66) years, 78% men, ALT 102 (11-3, 054) U/L,
albumin 4.0 (2.0-5.2) g/dL, 94% CPT score A, 46% with varices. Overall,
the 2-year cumulative probabilities of LRE were 6.9% (95% CI 3-11%)
in the BLV-treated cohort vs. 15.7% (95% CI 9-22%) in untreated
patients (p = 0.02): 4.9% vs. 6.7% for de-novo HCC (p =0.45) and 2.0%
vs. 9.1% for decompensation (p=0.01), respectively. The 2-year
probability of overall mortality was 1.2% (95% CI 0.3-3%) vs. 3% (95%
CI 0.5-6%) in BLV-treated vs. untreated patients (p =0.13). By [IPTW
analysis adjusted for confounding baseline factors and competing
mortality risks, the BLV-treated cohort had a significantly decreased
risk of all-type liver-related events (HR 0.38; 95% CI 0.24-0.60, p <
0.0001), decompensation (HR 0.15; 95% CI1 0.06-0.36, p < 0.0001) and
mortality (HR 0.27; 95% CI 0.08-0.93, p=0.04) compared to
untreated patients. Conversely, the HCC risk was similar (HR 0.76;
95% C1 0.42-1.40, p=0.38).

Conclusion: Compared to an untreated matched control group, a 2-
year course of BLV monotherapy significantly reduced the risk of
decompensation and mortality but not of HCC in HDV patients with
compensated cirrhosis.
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Background and aims: There is lack of robust evidence regarding the
efficacy of early antiviral therapy in reducing adverse clinical events
among non-cirrhotic chronic hepatitis B (CHB) patients with

significant viremia but without notable alanine aminotransferase
(ALT) level elevation.

Method: The ATTENTION trial, an ongoing randomized, open-label,
multicenter, phase 4 study (NCT03753074), is actively enrolling 780
participants across 22 sites in Korea and Taiwan. Key inclusion criteria
are: age between 40 and 80 years, serum HBV DNA levels between
4-8 log;o IU/ml, serum ALT levels <70 U/L for males and <50 U/L for
females, and absence of cirrhosis. Participants are randomly assigned
at a 1:1 ratio to receive either 25 mg/day of tenofovir alafenamide
(TAF) or no antiviral treatment (observation). The primary end point
was a composite of hepatocellular carcinoma (HCC), death, liver
transplantation, or hepatic decompensation, with the first interim
analysis planned at year 4.

Results: From 2019 to 2023, 734 patients were randomized to either
TAF group (n=369) or observation group (n=365). As of October
2023, the median follow-up duration was 1.5 years. Participants in
the first interim analysis set had an average age of 53.4 years, with
46.5% male, and 82.7% HBeAg-negative. The median ALT level was 31
U/L. No significant differences were observed in baseline character-
istics between the two groups. A total of 11 primary clinical events
occurred: 2 in the TAF group (both HCC) and 9 in the observation
group (7 HCC, 1 death, 1 hepatic decompensation), corresponding to
incidence rates of 0.33 and 1.57 per 100 person-years, respectively.
The hazard ratio for TAF was 0.21 (99.997% CI: 0.01-5.45). The log-
rank test yielded Z=2.22 (p=0.027), which did not exceed the pre-
defined upper stopping boundary (Z=4.17; p=0.00003) in this first
interim analysis.

Conclusion: Preliminary findings from the ATTENTION trial suggest
that early initiation of TAF treatment may significantly reduce the risk
of liver-related adverse clinical events in non-cirrhotic CHB patients
with significant viremia, but without elevated ALT levels. These
results highlight the potential benefit of proactive antiviral therapy in
these patients.
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Background and aims: Bulevirtide (BLV) is a first-in-class entry
inhibitor approved in the EU for the treatment of chronic hepatitis D
(CHD). In a multicentre, open-label, randomized phase 2b study
(MYR204; NCT03852433), safety and efficacy of BLV (2 and 10 mg/
day) with or without pegylated interferon alfa-2a (PegIFNo) were
evaluated in patients with CHD and compensated liver disease. This
sub-study aimed to evaluate intrahepatic virologic changes 24 weeks
after end of treatment (EOT) compared to baseline. To further
understand the effect of treatment, the relationship between
intrahepatic outcomes and peripheral parameters, including intra-
hepatic innate and inflammatory gene expression profiles, was
evaluated.

Method: 174 CHD patients were randomized (1:2:2:2) to receive (A)
PegIFNo for 48 weeks (48w); (B) BLV 2 mg + PegIFNa or (C) BLV 10 mg
+ PeglFNo for 48w, both followed by 48w of monotherapy with BLV
2 mg or 10 mg, respectively; or (D) BLV 10 mg for 96w. Paired liver
biopsies were available at baseline and 24w after EOT in in a subset of
patients (n=42 for molecular and 44 for histological analysis). HDV
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parameters and infection-related host genes were assessed by qPCR
and HDAg immunohistochemistry.

Results: At follow-up (FU), 24w after EOT, median intrahepatic HDV
RNA declines from baseline were 1.9Log10inarm A (n = 5),2.0Log10in
arm B (n=14),3.2Log10inarm C(n=11), and 0.8Log10 inarm D (n=
12). Intrahepatic HDV RNA levels strongly correlated with the number
of HDAg positive cells (r=0.85; p<0.0001), which declined by
1.9Log10 in arm A (n =6), 1.0Log10 in arm B (n = 14), 1.9Log10 in arm
C(n=11),and 0.8Log10inarm D (n = 13).In the two combination arms
BandC,8/14(57%)and 8/11 (73%) patients, respectively, were negative
for HDV RNA at FU, while in monotherapy arms A and D, 3/5 (60%) and
1/12 (8%) patients had undetectable intrahepatic HDV RNA levels,
respectively. Intrahepatic changes of HDV RNA mirrored HDV RNA
changes determined in the serum (r=0.82; p<0.0001) while
intrahepatic HBV parameters did not change significantly apart from
a modest median reduction of total HBV RNA in both combination
arms. Transcriptional levels of inflammatory chemokines and infec-
tion-related genes were decreased at FU in combination treatment
arms. Notably, decreases from BL to FU in chemokines, such as CXCL10,
strongly correlated with the reduction of intrahepatic HDV RNA (r=
0.67; p <0.0001) and with changes of peripheral ALT levels (r = 0.75; p
<0.0001), suggesting an amelioration of liver inflammation.
Conclusion: Intrahepatic analysis in paired BL and post-treatment
biopsies demonstrated a strong correlation between intrahepatic and
serum HDV RNA reductions. Concomitant with the decrease of HDV
parameters, expression levels of innate immune genes declined. The
highest rate of the off-treatment virologic response in the liver was
observed in the arm that received combination of BLV 10 mg +
PeglFNo.
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Background and aims: Conflicting evidence exists on hepatocellular
carcinoma (HCC) risk in patients with chronic hepatitis B (CHB)
receiving tenofovir (TDF)- vs. entecavir (ETV)-based regimens, and
data are lacking on whether there is a difference between the two
agents in preventing hepatic decompensation. We aimed to compare
clinical profile and long-term prognosis between the two drugs and
examine the effects of age, sex, alcohol use, diabetes, and cirrhosis on
transition rates using a multistate modeling approach.

Method: We conducted a retrospective nationwide cohort study
using data from Taiwan’'s National Health Insurance Research
Database, including 47478 treatment-naive patients with CHB aged
30-75 years receiving TDF/TAF (n=14353) or ETV (n=33125) for at
least 3 months between November 2009 and December 2019, and
followed until December 2021. Multistate analysis modeled CHB
progression by describing transitions between distinct disease states,
including CHB with or without cirrhosis, hepatic decompensation,
HCC, death (liver-related and unrelated death) and a switching
treatment state. Propensity score matching (PSM) and inverse
probability of treatment weighting (IPTW) methods were used for
sensitivity analyses.
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Results: During follow-up (median [interquartile range]: 4.7 [3.2-
6.8] in TDF/TAF and 5.8 [3.8-8.7] in ETV group), 1228 patients
developed hepatic decompensation and 2671 developed HCC.
Comparing TDF/TAF-treated and ETV-treated patients, the risks of
progression to hepatic decompensation (adjusted hazard ratio [aHR]
0.81, 95% CI 0.70-0.93) and HCC (aHR 0.76, 95% CI 0.68-0.84) were
significantly lower in TDF/TAF-treated patients after adjusting for age,
sex, excess alcohol use/alcohol-related disorder, diabetes, and
cirrhosis. PSM (aHR 0.82 [p=0.0080] and 0.75 [p<0.0001] for
decompensation and HCC, respectively) and IPTW (aHR 0.81 [p=
0.0032] and 0.75 [p<0.0001] for decompensation and HCC,
respectively) analyses yielded similar patterns of results. The 5-year
absolute risks of HCC were 3.3% and 4.9% for TDF/TAF and ETV group,
respectively; after hepatic decompensation, the 5-year risks of HCC
were 12.2% and 27.3% for TDF/TAF and ETV group. Transition rates
significantly increased with age, male sex, diabetes, excess alcohol
use/alcohol-related disorder, and cirrhosis.

Conclusion: Using data from a large real-world cohort over a median
follow-up time of 5 years, we provided detailed absolute risks and
indicated a significantly reduced risk for both hepatic decompensa-
tion and HCC among TDF/TAF-treated patients compared with ETV
treatment.
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New CPG and late breaker evidences
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Background and aims: Fibrosis staging remains the pinnacle
predictor of clinical outcomes in metabolic-associated steatohepatitis
(MASH) clinical trials, with liver biopsies as the gold standard.
However, the ability to reflect dynamic fibrotic changes using ordinal
scores in interventional trials remains contentious. Various non-
invasive tests (NITs) have been developed but without success in
replacing biopsies thus far. gFibrosis, an Al-driven fibrosis assessment
methodology, has identified specific fibrotic features potentially
more predictive of clinical outcomes than ordinal stages and the aim
is to validate whether these pre-identified fibrotic features can
distinguish fibrosis progressors in MAESTRO-NASH. MAESTRO-NASH
is an ongoing 54-month phase 3 study which achieved NASH
resolution and fibrosis reduction end points.

Method: Based on sample availability at baseline, 845 patients had
qFibrosis assessment and corresponding selected NITs (VCTE, MRE,
ProC3, AST, GGT and platelets), except for MRE where there were only
495 patients. 30 fibrosis features previously identified from
SteatoSITE are used in this analysis and Spearman correlation
against pathologist scores. Using univariate analyses and random

forest model with baseline fibrosis stage as the outcome, 6 fibrosis
features (5 from periportal region, 1 from zone 2) were chosen for
exploration with clinical data and subsequent validation.

Results: Correlations of NITs with pathologist scores were modest,
with MRE exhibiting the highest correlation (0.489), followed by
VCTE (0.309). Against the NITs, these 6 fibrosis features showed
varying degrees of correlation, albeit generally mediocre (0.05~0.46).
Notably, the feature from zone 2 (number of short strings) exhibited a
negative correlation (—0.07~-0.324), while the rest showed positive
correlation. MRE and VCTE correlations with these 6 features aligned
closely with pathologist scores, ranging from 0.393 to 0.464 with
MRE and 0.233 to 0.342 with VCTE, suggesting nuanced fibrosis
progression markers. Note that the correlation of zone 2 fibrosis
feature to MRE and VCTE are —0.324 and -0.255, respectively.
Conclusion: Using pre-identified fibrosis features from SteatoSITE,
which is an event-rich resource containing clinical and pathological
data from MAFLD 940 cases, we validated them with MAESTRO-NASH
for predicting fibrosis progression. The identification of negatively
correlating features underscores the complexity of fibrosis progres-
sion markers. The findings argue against the sufficiency of NITs for
predicting fibrosis progression based solely on fibrosis stages or
specific fibrosis features. This highlights the necessity for a composite
NIT approach, incorporating both positively and negatively correlat-
ing fibrosis features. Confirmation of clinical significance is necessary
with month 54 biopsies and eventual clinical outcomes.
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Background and aims: No therapy has been shown to reduce the risk
of serious adverse outcomes in patients with compensated cirrhosis
due to metabolic dysfunction-associated steatohepatitis (MASH).
Method: Among 36, 912 liver biopsies performed at the Cleveland
Clinic Health System in the U.S. between 1995 and 2020, adult
patients with obesity and compensated histologically-proven MASH-
related cirrhosis (Child-Pugh class A with MELD-Na <10) were
selected in the Surgical Procedures Eliminate Compensated Cirrhosis
In Advancing Long-term (SPECCIAL) observational study. A doubly
robust estimation combining the overlap weighting and multi-
variable-adjusted Cox regression analysis was utilized to compare
time-to-incident major adverse liver outcomes (MALO), defined as
first occurrence of ascites, variceal hemorrhage, hepatic encephal-
opathy, hepatocellular carcinoma, liver transplantation, or all-cause
mortality, between patients who received metabolic bariatric surgery
versus patients who received usual care. The secondary composite
end point was the progression to decompensation, defined as the first
occurrence of ascites, variceal hemorrhage, or hepatic encephalop-
athy. Follow-up ended in February 2024.

Results: The study analyzed 168 patients (69.6% female) including 62
metabolic surgery and 106 nonsurgical control patients with
compensated MASH-related cirrhosis. Follow-up was over a 25-year
period with a mean follow-up of 10.0+4.5 years. Distribution of key
baseline characteristics was precisely balanced after overlap weight-
ing including the mean age of 54.4 years, BMI of 42.7 kg/m?, fibrosis-
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4 score of 2.1, albumin of 4.1 g/dL, bilirubin of 0.6 g/dL, platelet count
0f 208.8 k/uL, and Elixhauser comorbidity index of 9.0 in both groups
(standardized difference = 0 for all). In each group, 84.5% had type 2
diabetes and 79.1% had Ishak stage 6. The cumulative incidence of
MALO at 15-years was 20.9% (95% CI, 2.5-35.9) in the surgical group
and 46.4% (95% Cl, 25.6-61.3) in the nonsurgical group, an adjusted
absolute risk difference of 22.1% (95% CI, 4.6-37.2), with an adjusted
HR 0f 0.28 (95% CI, 0.12-0.64), P = 0.003. The cumulative incidence of
progression to decompensated stage at 15-years was 15.6% (95% CI, 0-
31.3) in the surgical group and 30.7% (95% CI, 12.9-44.8) in the
nonsurgical group, an adjusted absolute risk difference of 20.6% (95%
(I, 3.7-35.2), with an adjusted HR of 0.20 (95% CI, 0.06-0.68), P = 0.01.
The mean total weight loss at 15 years in the surgical and nonsurgical
groups was 26.6% (95% Cl, 24.5-28.7) and 9.8% (95% CI, 7.8-11.8),
respectively (mean difference: 16.8% [95% CI, 13.9-19.7], P<0.001).Ten
(16.1%) patients developed postoperative adverse events.
Conclusion: Metabolic surgery, compared with nonsurgical man-
agement, was associated with a significantly lower risk of incident
MALO among patients with compensated MASH-related cirrhosis
and obesity.
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Background and aims: Steatotic liver disease (SLD) includes several
subclasses including metabolic-dysfunction associated steatotic liver
disease (MASLD), metabolic and alcohol-related liver disease MetALD
and alcohol-related liver disease (ALD). The classification is based on
the presences of hepatic steatosis, cardiometabolic risk factors
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(CMRF) and current alcohol use. However, these criteria may be
sensitive to spontaneous changes in lifestyle making the SLD
diagnoses dynamic. Our aim was to investigate the dynamics of SLD
diagnoses over time.

Method: We performed a prospective cohort study among indivi-
duals from the general population and individuals at risk of SLD
(obesity, type 2 diabetes or a history of excessive alcohol use). We
defined presence of steatosis as CAp >275 dB/m and presence of
advanced fibrosis as TE >12 kPa. Subclassification of SLD was based on
the presence of at least one CMRF and self-reported current alcohol
use (MASLD <20/30 (female/male) gram/day; MetALD 20-50/30-60
(female/male) gram/day; ALD >50/60 (female/male) gram/day). The
SLD classification was assessed at baseline and after 2 years follow-
up.

Results: We included 994 participants, mean age was 57 (+10) years,
633 were male (64%) and 361 (36%) female and 54 (5%) had advanced
fibrosis. At baseline, 551 (55%) had SLD (CAp >275 dB/m and/or TE
>12 kPa) while 443 (45%) did not have SLD. Among the patients with
SLD, 337 (61%) met the criteria for MASLD, 133 (24%) for MetALD and
79 (14%) for ALD, and 2 (0.4%) were classified as cryptogenic SLD.
Median time between baseline and follow-up visit was 25 months
(IQR 25-31). At follow-up, 382 (38%) of the 994 participants were
reclassified. Among the 443 participants that did not have SLD at
baseline, 113 (26%) met the criteria for SLD at follow-up. Among the
551 participants classified as having SLD at baseline, 269 (49%) were
reclassified of which 186 (69%) did not meet the criteria for SLD at
follow-up and 83 (31%) changed SLD subclass. For the 382
participants reclassified, 299 (78%) were due to changes in steatosis,
83 (22%) due to changes in alcohol use, and 0 due to changes in
presences of CMRFs.

Conclusion: SLD and the subclassification hereof is highly dynamic,
especially driven by changes in alcohol use and steatosis. This affects
eligibility for clinical trials and imply that patients with SLD should be
reassessed regularly to ensure correct subclass diagnosis and
management.
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Acute liver failure and drug induced liver
injury - Basic

TOP-349-YI

Plasma lipidomics and fungal peptide-based community analysis
identifies signatures of severity and early mortality in acute liver
failure

Neha Sharma'?, Jaswinder Maras!, Sushmita Pandey’,

Gaurav Tripathi', Manisha Yadav!, Nupur Sharma', Babu Mathew?,
Vasundhra Bindal’, Sadam H Bhat', Rakhi Maiwall’,

Shvetank Sharma’, Shiv Kumar Sarin'. "Institute of Liver and Billiary
Sciences, NEW DELHI, India; “Institute of Liver and Biliary Sciences,
Molecular and cellular medicine, Delhi, India

Email: jassi2param@gmail.com

Background and aims: Acute liver failure (ALF) is a rapidly
progressive disease with high mortality. Ongoing hepatocellular
injury is likely to produce severe metabolic alterations that
compromise the immune system and increase vulnerability to
bacterial and fungal infections. We performed lipidome- (Lipid
Species) landscape and fungal peptide-based community analysis-
(mycobiome) to identify integrated metabolic signatures that
segregate ALF non-survivors; (ALF-NS) and survivors; (ALF-S).
Method: Baseline plasma samples of 300 subjects (270-ALF, 30-
healthy) were enrolled. Lipidomics and mycobiome analysis were
performed in training cohort; [40 ALE 5 controls]. Weighted lipid/
Fungal correlation network analysis- (WL/FCNA) was correlated to
disease severity and outcome. The probability of detection for
mortality based on lipids and fungal-peptides was validated on test
cohort [230 ALF; non-survivor-146, survivor-84] using High-reso-
lution-mass-spectrometry- (HRMS) and machine learning- (ML).
Results: Untargeted lipidomics provided plasma lipid landscape in
which total of 2, 013 lipid species and lipid-like metabolites
associated with 8 lipid groups were identified from which 5 Lipid
Species Phosphatidylcholine; PC (15:0/17:0), PC (20:1/14:1), PC
(26:4/10:0),PC(32:0) and TG (4:0/10:0/23:6) significantly segregated
ALF-NS (FC > 10, p < 0.05, FDR <0.01). Fungal peptide-based diversity
was significantly higher (Alpha/Beta diversity) linked to 4 phyla and
>20 species were found dysregulated in ALF-NS (p<0.05).
Functionally ALF-NS specific fungal peptide was linked with lipid-
metabolism, fatty acid elongation in ER and others (p <0.05). We
observed striking correlation between Shannon-lipid and Shannon-
fungal diversity profile in ALF-NS (12 >0.7, p < 0.05). MMCN analysis
showed striking associations between lipid and Fungal-peptides
modules, functionality and Clinical paramaters specific to ALF-NS
(p<0.05). Increased Basidiomycota; Trametes pubescens,
Cryptococcus amylolentus CBS6039, Ascomycota; Penicillium oxali-
cum1142, Cladophialophora bantiana CBS173.52 and their functional-
ity directly correlated with lipid classes such as Phosphatidylcholine,
Triglycerides, others and severity in ALF-NS (1% >0.85, p < 0.05). POD-
lipid associated with hepatic encephalopathy whereas POD-fungus
associated with infection, necrosis and multi-organ-failure (Beta
>1.2, p <0.05). POD-Lipid (AUC = 0.969) superseded POD-Mycobiome
and severity with HR= 1.5 (1.021-1.844) for early mortality. Finally,
POD-lipid>25% predicted early mortality and the lipid panel

showed>95% accuracy/sensitivity/specificity (ML) for prediction of
mortality.

Conclusion: In ALF plasma lipidome and mycobiome are dysregu-
lated. Increased plasma levels of Phosphatidylcholine could stratify
ALF predisposed to early mortality or require emergency liver
transplantation.
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DNA differential methylation as a potential drug-induced liver
injury biomarker and genome-wide DNA methylation functional
analysis
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Email: imcaliz@uma.es

Background and aims: [diosyncratic drug-induced liver injury (DILI)
is a complex pathology involving drug, host and environmental
factors. In a previous analysis of our group, an overall tendency
towards DNA hypomethylation was observed in the DILI group when
compared to healthy subjects. This study aimed to identify the most
affected cellular processes during a DILI episode and if DNA
methylation in CpG sites is a good DILI biomarker when compared
with healthy controls.

Method: Peripheral blood DNA was extracted from 32 DILI patients
enrolled in the Spanish DILI Registry and 32 healthy controls. DNA
methylation analysis was carried out by microarray assays using
Infinium MethylationEPIC BeadChip Kit (Illumina). Whole-genome
amplification and hybridization were performed with BeadChip
microarray (Illumina). Cytosine methylation state was assessed by
single-base extension and analysis with the HiScan SQ module
(Illumina). Analysis of differentially methylated CpG sites, gene
ontology (GO), and KEGG enrichment and kNN classification were
done with R.

Results: The kNN classification analysis for the 347 most significative
differentially methylated CpG sites (FDR <0.05 | A beta-value |
>0.125) between groups has shown an AUC = 0.965. The kNN analysis
using the minimum p value approach for the top 6 most significative
differentially methylated CpG sites between groups resulted in an
AUC=0.932. The GO cellular component enrichment analysis has
shown the top cellular functions associated with the most significa-
tive differentially methylated genes in DILI were related to cell
junction processes and early endocytosis. The GO biological process
enrichment analysis revealed the most significative differentially
methylated genes in DILI were related to adaptative immune system
activation, especially the ones involved in T-cell activation. Regarding
the KEGG pathway enrichment analysis, the most relevant were those
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implicated in endocytosis, platelet activation, MAPK and T-cell
receptor signalling pathways.

Conclusion: This preliminary study has shown that differential CpG
site methylation during a DILI episode is a potential DILI biomarker
when compared with healthy controls. Moreover, during DILI
episodes differential CpG site methylation was especially associated
with genes involved in diverse processes on the cell membrane (early
endocytosis, cell-cell junction and signalling pathways) and adaptive
immune system activation. Funding: PI19/00883, PEMP-2020-0127,

PI21/01248, P18-RT-3364, PI-0310-2018, ISCIlI  CIBERehd,
POSTDOC_21_00780, (€D20/00083, (D21/00198. Funded by
European  Union: HORIZON-HLTH-2022-STAYHLTH-02, grant
number 101095679.
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A therapeutic strategy to target CD47 using SIRP alpha expressed
extracellular vesicles derived from engineered mesenchymal stem
cells to promote liver regeneration following severe injury
Seohyun Kim', Yoonjeong Choi', Gi-Hoon Nam'?, In-San Kim>*>,
TSHIFTBIO INC.,, Seoul, Korea, Rep. of South; *Korea University College of
Medicine, Seoul, Korea, Rep. of South; >SHIFTBIO INC, Seoul, Korea, Rep.
of South; “KU-KIST Graduate School of Converging Science and
Technology Korea University, Seoul, Korea, Rep. of South; *Korea Institute
of Science and Technology, Seoul, Korea, Rep. of South
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Background and aims: CD47 is known to transmit a ‘don’t eat me’
signal to immune cells and is overexpressed in pathological cells,
including inflammatory dying cells. Consequently, uncleared dead
cells in liver injury significantly contribute to a high pro-inflamma-
tory process, exacerbating the condition. In this study, we aim to
develop and validate the therapeutic efficacy of SIRP alpha over-
expressed mesenchymal stem cell-derived extracellular vesicles
(SIRP-EVs). SIRP-EVs can effectively block CD47 on dying hepato-
cytes, thereby facilitating their clearance through macrophages,
mediating anti-inflammatory and pro-resolutive effects in acute
liver injury.

Method: To explore CD47 as a promising therapeutic target in acute
liver injury, we established various severe injury models using
acetaminophen (APAP), thioacetamide (TAA), or carbon tetrachloride
(CCl4) and evaluated through histological analysis and spatial
transcriptomics. SIRP-EV we developed strongly binds and blocks
CD47, the ‘don’t eat me signal.’ Using the IVIS Spectrum in vivo
imaging system, we validated the biodistribution of SIRP-EV in
normal and liver-injured mice. The therapeutic potential of SIRP-EV
was evaluated in diverse mouse models by treating them with SIRP-
EV and subsequently assessing liver enzyme levels, histological
changes, survival rates, and inflammatory cytokine profiles.
Results: In this study, we observed CD47 overexpression in severely
injured liver, predominantly on necroptotic hepatocytes. We found
that SIRP-EV preferentially accumulated in the injured liver in a
CD47-dependent manner; however, this accumulation was notice-
ably reduced when CD47 was pre-blocked using an anti-CD47
antibody. Treatment with SIRP-EV in acute liver-injured mice led to
anotable improvement in liver histology and reductions in serum ALT
and AST levels. Furthermore, SIRP-EV significantly increased survival
rates, and the immune profile was transmitted from pro-inflamma-
tory to pro-resolutive. We also demonstrated the therapeutic
superiority of SIRP-EV over naive MSC derived EVs and CD47
antibodies.

Conclusion: CD47 is a potent therapeutic target for acute liver injury.
Importantly, SIRP-EV, which targets CD47, offers a promising strategy
for treating acute liver injury by mitigating the inflammatory
responses and inducing pro-resolutive immune responses.
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Serum proteomics can help identify new prognostic biomarkers
in adults with acute liver failure

Katharina Remih!, Franziska Hufnagel', Anna Karl',
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Background and aims: Acute liver failure (ALF) is defined as rapid
onset coagulopathy and encephalopathy in patients without prior
history of liver disease. Liver transplantation (LT) represents the only
curative treatment, but the decision for/against LT remains challen-
ging. We used untargeted and targeted proteomics to explore novel
diagnostic and prognostic proteomic/cytokine profiles in adult ALF
patients.

Method: Serum proteomic and cytokine patterns were compared in
200 and 119 (discovery/validation cohort) adult ALF patients, ~50%
were acetaminophen (APAP)-related and there were 30 healthy
controls without liver disease. The former were randomly selected
from admission samples (<48 h) of the multi-center US ALF study
group database. Non-survivors had died or required LT within 21
days. Biomarkers were mapped to their presumed cell of origin from
single cell RNAseq data and Ingenuity pathway analysis (Qiagen) was
used to obtain mechanistic insights. Novel prognostic scores were
calculated and compared to MELD and ALFSG Prognostic index
scores.

Results: In the discovery cohort, 188 proteins were detected. 82% of
these differed between ALF cases and healthy controls. The key
altered pathways involved IL-6 signaling, acute phase response and
prothrombin activation. 167 proteins differed between 95 APAP and
105 non-APAP cases of which 47% were hepatocyte derived. Among
those hepatocyte derived proteins, 3 proteins (ALDOB, CAT and PIGR)
were robust discriminators of ALF etiology (AUROCs ~ 0.9 in both
cohorts). 37 proteins significantly differed between 21-day survivors
and non-survivors (discovery cohort). The majority were secreted
hepatocellular proteins that were nearly uniformly decreased in non-
survivors. Activated immune and acute-phase responses were the
most significantly enriched pathways and the latter associated with a
better outcome. Cytokine profiling revealed most cytokines to be
elevated in non-survivors, with interleukin 6 being most prominently
affected. Alphal-antitrypsin and leucine-rich alpha-2 glycoprotein
constituted the best discriminators of 21-day survival (AUROCs >0.7
in both cohorts. Two mathematically derived 5-feature models
including SERPINA1 outperformed MELD and ALFSG PI and were
reproduced in the validation cohort (AUROCs of 0.83 and 0.85).
Finally, combining SERPINA1 with the ALFSG PI numerically
improved patient prognostication (from AUROC of 0.75 to 0.77).
Conclusion: Unbiased proteomics and cytokine profiling identified
several new biomarkers associated with APAP vs non-APAP etiology
and 21-day transplant free survival. Use of these biomarkers may
improve prognostication and guide medical decision making in ALF
patients and lead to improved understanding of the etiopathogenesis
of ALE
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NGFR inhibition by TAT-Pep5 protects mice from acetaminophen-
induced liver injury

Laura Kitto', John Wilson-Kanamori', Neil Henderson'. 'Institute for
Regeneration and Repair, Edinburgh, United Kingdom

Email: Laura.kitto@ed.ac.uk

Background and aims: Acetaminophen (APAP) poisoning is the
commonest cause of acute liver failure (ALF) in the Western world.
Therapeutic options for the treatment of APAP-induced liver injury
(AILI) are limited. In severe AlLI, transplantation remains the only
curative option, but donor organ demand outstrips supply. Hepatic
stellate cells (HSCs) play a central role during liver injury and
regeneration. Traditionally HSCs were considered a functionally
homogeneous population. However, single cell RNA sequencing
(scRNA-seq) studies have revealed heterogeneity. Identification of
an NGFR-expressing HSC subpopulation following AILI prompted us
to specifically inhibit NGFR using TAT-Pep5 (TP5), which inhibits
activation of Rho signalling through NGFR.

Method: 6-12-week-old male mice were fasted for 12 hours prior to
intraperitoneal (IP) injection of APAP (300 mg/kg). eGFP* (PDGFRB")
mesenchymal cells were FACS-sorted from PDGFRB-bac-eGFP mouse
livers for scRNA-seq (10X Chromium). TP5 (1.7 mg/kg, dissolved in
10% DMSO/PBS) or N-acetylcysteine (NAC, 150 mg/kg) were adminis-
tered by IP injection, 2 hours following APAP. Alanine aminotransfer-
ase (ALT) and glutathione (GSH) levels were assessed, along with
percentage necrotic area in liver tissue. Flow cytometry and
immunofluorescence staining was used to quantify hepatic
immune cells.

Results: (1) scRNA-seq analysis of mesenchymal cells from healthy
and APAP-injured mouse livers demonstrated an NGFR-expressing
peri-portal subpopulation of HSCs, in both human and murine liver.
Significant upregulation of NGFR was seen following both human
(mean %area NGFR positive using IF, 12.96% uninjured vs. 38.70% AlLI,
p=0.0022) and murine (2.03% vs. 12.01%, p=0.029) AILL (2) TP5
inhibition of NGFR in vivo reduced hepatic injury post-APAP, with a
significant reduction in necrosis apparent from 12 hours post-injury
(control mean necrosis 62.1% vs. TP5 39.2%, p=0.0087). (3) TP5 did
not interfere with APAP metabolism, with comparable GSH levels in
both groups (control mean GSH 2.47 umol/g liver vs. TP5 2.35 umol/g,
p=0.93). (4) TP5 was as effective as NAC in reducing liver injury at 24
hours following AILI (ALT: NAC 1448 u/L, TP5 728 u/L, p=0.11,
necrosis: 8.24% vs. 9.86%, p=0.39)). (5) Delayed administration of
NAC and TP5 led to loss of benefit (mean necrosis, 24 hours: control
26.6%, TP5 26.6%, NAC 22.8%, p=0.642). (6) TP5 treatment was
associated with an early increase in infiltrating immune cells located
specifically around the portal vein.

Conclusion: TP5 administration resulted in a significant reduction in
hepatic injury following murine AILL. We have performed single
nuclei RNA-seq of hepatic tissue from TP5 and control treated mice to
help understand the mechanisms by which NGFR inhibition protects
against AILL Modulation of HSC NGFR signalling could represent a
novel therapeutic strategy for patients with AILL
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SEMABGB triggers macrophage mediated systemic inflammation in
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Background and aims: Acute-on-chronic liver failure (ACLF) is a
complex syndrome characterized by high short-term mortality.
Semaphorin-6B (SEMAG6B) crucial role in its pathogenesis is
unclear. This study aims to clarify mechanisms of SEMAGB in ACLE
Method: Fifty ACLF patients underwent mRNA sequencing with
peripheral blood mononuclear cells (PBMCs). The mechanisms were
validated in vivo with SEMA6B knockout mice, and in vitro with
macrophage and hepatocytes.

Results: Transcriptome analysis of PBMCs showed that the expres-
sion of 5 genes (SEMAGB/PPARG/MERTK/ADAMTS2/FAM20A) were
significantly higher in patients with ACLF than with liver cirrhosis,
chronic hepatitis B and healthy subjects (all, p <0.05). Area-under-
ROC analysis demonstrated that SEMAG6B was the most robust
diagnostic performance for ACLF development and prognostic
performance for 28-day mortality (AUROCs=0.9788/0.7692).
Significant high-expression of SEMA6B was observed in ACLF-2/3,
INR (>2.5) and coagulation failure groups, and was significantly
correlated with clinical indicators (INR, ALT) and pathways involved
in 28-day ACLF non survivors (inflammatory-related pathways,
apoptosis and oxidative phosphorylation). SEMAG6B high-expression
was observed in macrophage/hepatocytes in liver tissue of ACLF
patients. Overexpression of SEMAGB in macrophages activated the
immune-response and inflammatory-cytokines secretion (IL-6/IL-1B/
IL-10/CCL2; all, p<0.05). The knockout of SEMAG6B in liver failure
mice improved the liver functions (ALT/AST/TBil/TBA; all, p<0.05)
and downregulated the inflammatory cytokines expression (TNF-a/
IL-6/IL-1B/IL-10; all, p<0.05), and significantly rescued liver failure
mice (p<0.05). The downregulation of inflammation related bio-
logical processes (T cell proliferation and activation, interleukin-1
beta type II interferon and production, chemokine-/integrin-
mediated pathways) and immuno-inflammation related IL-17 sig-
naling pathway, and the low expression of IL-17 pathway receptor
(I117a/1117f) were observed in the knockout of SEMA6B mice with
liver failure.

Conclusion: SEMAG6B, as is a potential diagnostic and diagnostic
biomarker in the progression of ACLF, aggravates liver failure by
macrophage medicated systemic inflammation, providing a novel
clinical target for treating ACLE.
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Clinical and molecular features of immune-mediated and drug-
induced liver injury

Thais Leonel’, Anna Pocurull’, Ignasi Olivas!, Ester Garcfa-Pras,
Sofia Pérez-del-Pulgar!, Maria Carlota Londofio', Xavier Forns'. 'Liver
Unit, Hospital Clinic, IDIBAPS, University of Barcelona, CIBEREHD,
Barcelona, Spain
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Background and aims: Differential diagnosis of drug-induced liver
injury (DILI) from autoimmune hepatitis (AIH) can be difficult due to
the common presence of serum autoantibodies and similar histo-
logical findings. Likewise, “autoimmune-like hepatitis” (DI-ALH) is a
particular phenotype linked to drugs (Andrade R et al., ] Hepatol
2023) with laboratory and histological characteristics that closely
resemble those of AIH. However, our understanding of DI-ALH
pathogenesis is limited due to the lack of well-defined biological
markers. Hence, the aim of our study was to evaluate liver
transcriptome profiles in patients diagnosed with DILI, HAI and DI-
ALH.
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Method: We included 44 patients (with liver biopsy) that were
classified into 3 groups: DILI (n = 16), DI-ALH (n = 13) and AIH (n = 15).
FFPE liver samples from healthy controls (n = 7) were provided by the
IDIBAPS Biobank. DILI and AIH were diagnosed according to EASL
guidelines. DILI-ALH was defined as liver injury with analytical
(positive ANA or SMA plus IgG elevation) and histological features of
autoimmunity within 3 months of drug exposure. Gene expression
analysis was performed by using the nCounter Host Response Panel
(770 genes), Nanostring.

Results: Median age of patients diagnosed with AIH was 63 years
(IQR 56-72), 46 (IQR 34-57) for DILI and 43 (IQR 43-62) for DI-ALH
(p=0.01). Most patients were women, 93% AIH, 56% DILI and 92% DI-
ALH. ALT levels were significantly higher in DILI than AIH patients
(2350 IU/L [IQR 632-3451] vs 853 IU/L [IQR 592-1211], p=0.049).
ANAwere detected in 100% of patients with AIH, 77% with DI-ALH and
63% with DILI patients ( p = 0.03), whereas SMA were detected in 87%
AlIH, 77% DI-ALH and 56% DILI ( p = ns). Both AIH and DI-ALH patients
were positive for either ANA or SMA. Median IgG levels were
significantly higher in patients with AIH (28.4 g/L) as compared to the
other groups (12.5g/L in DILI and 13.6 g/L in DI-ALH; p=0.01).
Principal component analysis (PCA) showed that healthy controls
clustered separately but there was not a clear delineation between DI-
ALH, DILI, and AIH patients. Differential expression (DE) analysis
showed that 292, 250 and 231 genes were upregulated in DI-ALH, DILI
and AIH patients, respectively, compared to healthy controls (Log2
fold-change>1, p-adj<0.05. Proinflammatory (IL-17 and chemokine
signaling) and immune activation (BCR and TCR signaling) pathways
were enriched in the DI-ALH group. In addition, pathways related to
liver damage such as apoptosis or oxidative stress were upregulated
in DI-ALH patients compared to AIH.

Conclusion: Despite observing slight differences in liver damage and
inflammation pathways among AIH, DI-ALH and DILI, our data show
significant overlap at the transcriptomic level. This indicates potential
common pathophysiological mechanisms, as well as the lack of
accuracy of current clinical criteria to distinguish the three groups.
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Up-regulation of hyaluronan synthase 2 in hepatocytes
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Background and aims: Oxaliplatin is a first-line drug in chemother-
apy regimens, while the incidence of portal hypertension (PH)-
related symptoms during follow-up of oxaliplatin (Op)-treated
patients without prior liver disease is increasing. However, oxalipla-
tin-related PH studies are mainly clinical reports, and the specific
mechanism is still unclear. We aimed to explore the potential
pathological mechanism, discover key molecules, and provide clinical
clues for the prevention and treatment of Op-related PH.

Method: Gene expression profiles related to Op treatment were
obtained from the GEO database. Key molecules and pathways were
identified by screening differentially expressed genes (DEG) between
Op-treated and untreated patients. Transcriptome analysis was
performed on liver samples from rats with Op-induced PH. Focus
was on Op related pathways common to patients and rats. Key
molecular pathways were validated in liver samples from rats and
oxaliplatin-treated patients. Since main RNA-seq detected signatures
in liver are due to abundant hepatocytes, the direct effect of
oxaliplatin was studied in human LO2-hepatocytes, and subsequently
in co-cultures of human hepatocytes with primary human liver
sinusoidal endothelial cells (HHSEC).

Results: Based on the DEG between 19 oxaliplatin-treated patients
and 5 untreated patients, hyaluronan synthase 2 (HAS2) and the ERK
pathway showed the highest regulation by Op. PH was induced by a 6-
week Op treatment in rats, showing a comparable regulation of the
ERK pathway. Liver samples from Op-treated patients showed hepatic
sinusoidal dilatation, combined with central vein dilatation and
fibrosis. Op-treated rats lacked overt sinusoidal obstruction, but
showed prominent perivenous monocyte-macrophage infiltration.
Moreover, as in humans Op treatment of rats upregulated HAS2, and
induced (sinusoidal) endothelial cell activation in vivo. Op could
directly upregulated HAS2 in hepatocyte culture and activate the ERK
pathway in both LO2 human hepatocytes and HHSEC. The co-culture
of HHSEC and Op-treated LO2-hepatocytes showed that mediators
released from LO2 cells induced HHSEC damage and activation with
increased expression of tissue plasminogen activator, von Willebrand
factor and tissue factor, as well as increased cell migration. The
migration of HHSEC was also increased after hyaluronic acid
treatment, which in co-culture was mainly secreted from hepatocytes
after the upregulation of HAS2 with Op treatment.

Conclusion: The MAPK/ERK pathway activation is a key signaling
pathway underlying oxaliplatin-induced portal hypertension. It
induces the upregulation of HAS2 in hepatocytes, which releases
hyaluronic acid, resulting in the activation of hepatic sinusoidal
endothelial cells, likely promoting sinusoidal endothelialitis.
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The TAK1-p-catenin signaling is essential for inducing chaperone-
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Background and aims: TAK1 plays a central role in triggering an
inflammatory signaling cascade. B-catenin is essential for immune
regulation during inflammatory response. However, it is unknown
how macrophage TAK1-B-catenin signaling may regulate macro-
phage autophagy and cell differentiation in acetaminophen (APAP)-
induced liver inflammatory injury. This study was designed to dissect
the regulatory mechanism of the macrophage TAK1-B-catenin axis on
inflammatory and immune responses during APAP-induced liver
damage.

Method: A mouse model of APAP-induced liver injury was used in the
myeloid-specific TAK1 knockout (TAK1™™©) and floxed TAK1
(TAK17ox/Mox) mice (n=10/group). Mice were intraperitoneally
injected with APAP (400 ug/g) or PBS. The animals were sacrificed
at the indicated time. For the in vitro study, bone marrow-derived
macrophages (BMMs) from these conditional knockout mice were
transfected with CRISPR/Cas9-mediated B-catenin knockout (KO),
Hebp1 KO or control vector followed by LPS (100 ng/ml) stimulation.
Results: TAK1M™© reduced APAP-induced liver damage with
decreased serum ALT/AST levels and proinflammatory mediators
and increased animal survival compared to the TAK1' controls.
TAK1™™ mice treated with APAP increased JNK and B-catenin
phosphorylation, leading to increased pB-catenin degradation.
However, TAKIM™*© reduced JNK and B-catenin phosphorylation,
increasing B-catenin nuclear translocation. Interestingly, TAK1MO
increased autophagic gene ATG5, ATG7, and LC3B but reduced
SQSTM1/p62 expression compared to the TAK1™™ controls.
Moreover, TAKIMC increased macrophage Argnasel and reduced
iNOs expression after the APAP challenge. Chromatin immunopreci-
pitation (ChIP) coupled with massively parallel sequencing (ChIP-
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Seq) revealed that macrophage B-catenin activated its target gene
Hebp1. Activating macrophage Hebp1 increased cFLIP and Rab10
expression and the cFLIP-Rab10 interaction, which augmented p-
ULK1, Hsc70, and LC3B but diminished NLRP3, cleaved caspase-1, and
IL-1B expression. However, disruption of macrophage Hebp1 or cFLIP
with CRISPR/Cas9 KO inhibited p-ULK1, Hsc70, LC3B, NLRP3,
Argnasel, and augmented iNOs with reduced IL-10 and TGF-p
expression. Furthermore, adoptive transfer of Hebp1l-expressing
macrophages in TAKIM™ mice ameliorated APAP-induced liver
damage.

Conclusion: Macrophage TAK1 deficiency promotes B-catenin activ-
ity in APAP-challenged livers. Activating p-catenin targets Hebp1 and
activates cFLIP. The cFLIP-Rab10 interaction is crucial for the
modulation of chaperone-mediated autophagy and M2 macrophage
polarization in APAP-challenged livers. Our findings underscore a
novel role of the macrophage TAK1-p-catenin axis in APAP-induced
liver injury, implying the potential therapeutic targets in liver
immune and inflammatory diseases.
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Background and aims: Idiosyncratic Drug-Induced Liver Injury
(DILI) encompasses unexpected liver damage from both prescribed
and over-the-counter medications and herbal and dietary supple-
ments (HDS). Developing human-relevant in vitro models is vital for
studying DILI and mitigating drug development risks. Recently,
keratinocytes, skin-derived cell cultures, showed gene overexpres-
sion liked to DILI when exposed to DILI-inducing drugs, providing
new alternatives to traditional models. Our study aims to harness this
discovery for early-stage DILI prediction, emphasizing the import-
ance of High Content Screening (HCS) methods for speed and
automation to enhance these models’ accuracy and relevance.
Method: The human immortalized keratinocyte cell line HaCaT was
used to perform all the experiments. Cells were seeded onto a 96-
well. After 24 hours they were exposed to the drugs of study at eight
different concentrations for 24 hours. Cells were stained with
different fluorescent markers (membrane, nucleus, mitochondria,
and ROS markers) and fixated with formalin. Six different drugs (3
DILI positive and 3 DILI negative) were studied. The HCS imaging was
performed using the Operetta CLS system. The image analysis was
implemented and automated using the Harmony 4.9 software
measuring nine different morphological and functional end points.
Results: 14 different parameters were examined for each of the
concentrations, to investigate which could best predict hepatotox-
icity. Among all the concentrations studied, the one at which the
greatest number of parameters could distinguish between hepato-
toxic and non-hepatotoxic drugs was 30 times the base study
concentration. Under these conditions, using five distinct parameters
(nuclei count, cell area, nucleus area, nuclear marker intensity, and
nuclear marker intensity per squared micrometer), all non-
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hepatotoxic and two out of three hepatotoxic drugs were correctly
classified. This yielded an accuracy value of 83%, sensitivity of 66%,
specificity of 100%, a positive predictive value of 1, and a negative
predictive value of 0.75.

Conclusion: Although the drug panel need to be expanded, the
HaCaT cell line exhibits substantial potential as a predictive model for
DILI This bears considerable preclinical significance, as the need for
valid models to study DILI is pressing. Furthermore, it holds crucial
clinical value, given that keratinocytes are more accessible than
hepatocytes, opening up new avenues for clinical investigations.
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Background and aims: The functional transition of endoplasmic
reticulum stress (ERS) plays a critical role in the pathogenesis of liver
failure (LF), but the underlying molecular mechanisms remain
unclear. Here, we explored the role of DDX3X under ERS to regulate
cell fate in the progression of LE

Method: Primary hepatocytes were isolated from C57BL/6] mice and
induced ERS with tunicamycin (TM). C57BL/6] mice were induced ERS
with TM and liver injury with concanavalin A (ConA), respectively.
The expression level of DDX3X in liver tissue and serum were
analyzed in healthy, chronic hepatitis B (CHB) patients and HBV-
associated LF patients. Quantitative real-time PCR (qRT-PCR) and
western blotting (WB) methods were used to detect the expression of
related genes and proteins; cell viability, cell death rate and cell
apoptosis rate was detected by cell counting kit-8 (CCK-8), lactate
dehydrogenase (LDH) assays and flow cytometry, respectively; serum
alanine transaminase (ALT) and aspartate aminotransferase (AST)
levels and hematoxylin-eosin (HandE) staining of liver sections were
used to evaluate liver injury in this study.

Results: We demonstrated that DDX3X increased and translocated
into nucleus with prolonged ERS; secondly, DDX3X plays dual roles
under different periods of ERS mediated cell fate; in addition,
phosphorylation modification of DDX3X is the key mechanism to
regulate its subcellular localization. Under short-term ERS, DDX3X
was mainly expressed in cytoplasm and interacted with peroxisome
proliferators-activated receptor alpha (PPARa), which translationally
up-regulated transcription factor EB (TFEB) to promote the adaptive
cell response. Under prolonged ERS, phosphorylated DDX3X
increased nuclear translocation to promote cell apoptosis by CCAAT
enhance-binding protein homologous protein (CHOP) activation. In
addition, we demonstrated that DDX3X was increased in ConA-
induced liver injury in mice and its nuclear translocation was
increased; secondly, DDX3X plays dual roles during ConA-induced
liver injury, which exerts a protective effect in early phase (6 h) and a
pro-injury effect in the late phase (24 h). Furthermore, we found that
DDX3X levels were significantly increased in serum and liver tissues
of HBV-related LF patients; secondly, the fluctuation of DDX3X serum
level is correlated with the prognosis of HBV-LF patients, which
consistent decline was correlated with the good prognosis.
Conclusion: Our novel findings document the key regulatory
function of DDX3X signaling under ERS in the pathophysiology of
liver failure, and provide a rationale to target DDX3X as a refined
therapeutic strategy to ameliorate liver injury.
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Background and aims: Drug-induced liver injury (DILI), including
acetaminophen (APAP) poisoning, is a major cause of acute liver
failure (ALF) with limited therapeutic choices. Dysregulated lipid
metabolism has been implicated in DILI, however, lipids and lipid
metabolism remain underexplored targets for improving drug safety.
Further investigation is also needed to understand the complex
interplay between the immune system and local metabolic remod-
elling during the resolution of injury. The aim of this study is to map
the spatial hepatic lipid signature following APAP-induced injury and
subsequent resolution.

Method: A multimodal approach including mass spectrometry
imaging (MSI) for spatial lipidomics, spatial transcriptomics (ST)
and single nuclei RNA sequencing (snRNA-seq) was applied to
analyse human APAP-ALF liver explant tissue samples and control
background liver tissue (n=3). The same multimodal approach was
used to analyse APAP-induced acute liver injury in wild-type mice
(male C57BL/6J, i.p. dosage: 300 mg/kg) across multiple timepoints.
Results: Haematoxylin and eosin staining was used to identify
necrotic or remnant viable regions (RVR) in APAP-ALF samples and
periportal/pericentral zones in control samples. Spatial lipidomics
performed on adjacent tissue sections revealed that metabolic lipid
zonation was disrupted in APAP-ALE. The necrotic regions of the
APAP-ALF liver tissue exhibited a strikingly different lipid profile to
the RVR, with increased sphingolipids, ether lipids, saturated and
monosaturated fatty acid-containing phospholipids. Further analysis
of the MSI data revealed that cardiolipins (CLs; key mitochondrial
lipids) and their precursors phosphatidylglycerols (PGs), had char-
acteristic perinecrotic (PNR) spatial distribution. In line with the MSI
data, ST analysis of an adjacent cryosection, demonstrated that genes
implicated in PG and CL metabolism (PGS1, CDS2, TAZ, PLSCR3) had
increased expression in necrotic and PNR regions of human APAP-ALF
liver tissue, compared to RVR. In APAP-treated mice, PG and CL lipid
abundance and Pgs1 gene expression were increased in the PNR
regions, during the resolution of injury phase. Of note, CL is involved
in mitochondrial biogenesis and dynamics, mitophagy, as well as in
the apoptotic process. We found that genes implicated in mitophagy
(ULK1, BECN1, BNIP3L) had increased expression in the same
histological regions as increased abundance of CL lipids.
Interestingly, analysis of human snRNA-seq data showed that genes
involved in CL metabolism and mitophagy were upregulated
specifically in endothelial and myeloid cells.

Conclusion: Overall, we have shown that mitochondrial lipids have
increased abundance in PNR regions of APAP-induced ALE. Altered PG
and CL metabolism in endothelial and myeloid cells may be involved
in mitigating APAP poisoning-related injury and promoting liver
regeneration.
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Background and aims: Acute liver failure (ALF) has high mortality
and identification of microbial/metabolic signatures in plasma could
stratify ALF patients predisposed to early mortality.

Method: Plasma multi-omics was performed on 40 ALF patients and
5 controls (training-cohort). Multi-omics signatures differentiating
ALF Non-survivor (ALF-NS) from ALF Survivor (ALF-S) were validated

in 270 ALF patients (TC-1; plasma and paired one drop blood (n=
160); TC-2; external validation (n = 70)) and Diseases control (TC-3 (n
=70)), using High Resolution Mass Spectrometry (HRMS), Machine-
Learning (ML) and correlated with clinical parameters and outcome.
Results: Multi-omics signature were distinct for ALF, more so for ALF-
NS. Non-survivors showed increased metabolites; bile-acids, trypto-
phan, tyrosine linked to inflammation, cell death, stress and proteins
linked to hyper-inflammation ( p <0.01, FDR<0.01, FC>1.5). Bacterial-
peptide based alpha/beta diversity was higher in ALF-NS correspond-
ing to Proteobacteria, Firmicutes, Actinobacteria functionally asso-
ciated to energy, amino-acid and xenobiotic metabolism (p <0.05).
ALF-NS specific metaproteomic modules/functionality directly cor-
related with metabolic modules/functions and clinical parameters
(R?>0.7, p<0.05). Metabolomic signature directly correlated with
clinical parameters and bacterial-peptides e.g., (chenodeoxycholic
acid-Firmicutes: alkaliphilus oremlandii and Proteobacteria: phyllo-
bacteriaceae; (R?>0.75)). Probability of detection (POD) of Non-
survival built on top five metabolites, namely, chenodeoxycholic acid,
4- (2-Amino phenyl)-2, 4-dioxobutanoate, L-Tyrosine, carnosine and
alanyl-tyrosine showed diagnostic accuracy of 98% (AUC = 0.98 (0.92-
1.0)) and distinguish ALF predisposed to early mortality (log-
rank<0.05). Validation using HRMS on TC-1, TC-2 and TC-3 and 5
ML-algorithm on (ALF=270) the metabolome panel showed>98%
accuracy/sensitivity and specificity for prediction of mortality.
Conclusion: Plasma multi-omics outlines hyper-inflammation and
hydrophobic bile acid accumulation as characteristic features for ALF-
NS. Baseline plasma metabolite signatures could segregate ALF
predisposed to early mortality.
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Background and aims: The pathology of acute-on-chronic liver
failure (ACLF) remains uncharted. This study aimed to uncover the
disease mechanisms by identification of regulatory hubs in the
disease-related miRNA/mRNA network using topological analysis.
Method: Ninety peripheral blood mononuclear cell samples (ACLF, n
=30, liver cirrhosis (LC), n = 25; chronic hepatitis B (CHB), n = 25;
normal controls (NC), n = 15) were collected from a prospective
cohort for paired miRNA/mRNA sequencing. Differentially expressed
(DE) transcripts were used to construct miRNA/mRNA networks
enabling topological analysis and capturing the regulatory hubs
through the disease progression of ACLE

Results: Two miRNA/mRNA networks were constructed based on the
DE-miRNA/mRNA of NC/ACLF and Chronic disease group (LC and
CHB)/ACLF containing 83 and 100 miRNA/mRNA pairs. MiRNA/mRNA
sequence matching and tissue miRNA level screening were per-
formed to confirm these miRNA/mRNA were potentially matched in
targeting region and expressed in liver tissue. Topological analysis
identified miR-503-5p as the most influencing miRNA nodes shared
by two networks, whose co-expressed gene set were closely related
to acute inflammatory response, humoral immune response, hetero-
typic cell-cell adhesion, and lymphocyte mediated immunity in
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enrichment analysis, which indicates miR-503-5p’s participation in
the complex immune disorder through the disease progression. The
potential target genes of miR-503-5p were down-regulated through
ALCF disease progression and involved in the decrease of lympho-
cytes activation, which were confirmed in the validation group
independently.

Conclusion: Topological analysis of the miRNA/mRNA network in
ACLF reveals its regulatory complexity through the disease progres-
sion and identified miR-503-5p as a hub involved in the lymphocytes
activation by suppressing its potential targets to hamper antigen
presentation, which may help to discover novel early-warning
markers or therapeutic targets of ACLE
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Background and aims: Acute-on-chronic liver failure (ACLF) is
characterized by hepatic damage and systemic inflammation,
particularly notable for significant neutrophil accumulation within
the liver. Our research focuses on understanding the role of
neutrophils in ACLF to gain insights into disease mechanisms.
Method: In this study, four ACLF-related datasets retrieved from the
Gene Expression Omnibus (GEO) database were conducted compre-
hensive bioinformatics analyses. Furthermore, We established an
ACLF mouse model and utilized IL-1R1 knockout mice to confirm
IL1R1’s role in vivo. In vitro, we stimulated neutrophils with IL-1B, co-
cultured them with hepatocytes, and employed co-immunoprecipi-
tation (CO-IP). Finally, we recruited peripheral blood samples from
ACLF patients for experiments and tracked the patients’ 28-day
prognosis.

Results: Bioinformatics analysis indicated elevated IL-1-related
pathways in the peripheral blood of ACLF patients, which were
validated by Bulk-RNA sequencing. Simultaneously, ACLF mice
exhibited significant GSDME/Caspase3-mediated hepatocyte pyrop-
tosis and notable neutrophil infiltration which were alleviated in IL-
1R1 knockout mice. In vitro, ILIR1 deficiency in neutrophils exposed
to IL-1B had reduced ROS levels, neutrophil extracellular traps (NETs)
formation, and chemotactic factor release. CO-IP results suggested
that MyD88, the downstream molecule of IL-1B/IL-1R1, interacts with
TBK1 to mediate NETs formation and promote the transcriptional
expression of interferon-beta (IFNB). IFNB, upon acting on neutro-
phils, induces mitochondrial oxidative stress damage. Additionally, a
novel MyD88 inhibitor (ST2825) significantly reduced hepatic
damage and neutrophil aggregation in ACLF mice. Serum levels of
IL-1, soluble IL-1R1, IL-18, CXCL-1, and CXCL-2 significantly increased
in ACLF patients, along with increased neutrophil IL-1R1, MyD88,
MPO, and CD177 expression. Furthermore, soluble IL-1R1 was
identified as a risk factor for 28-day mortality in patients.
Conclusion: In ACLF, hepatocyte pyroptosis-induced IL-1B release
triggers NETs formation via the IL1R1/MyD88/TBK1 pathway,
worsening hepatic damage and increasing hepatic neutrophil
infiltration. IL-1R1 and MyD88 are potential therapeutic targets in
ACLE
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Background and aims: Portal hypertension is considered to play an
important role in the progression of many liver disease which is
associated with impaired intestinal barrier and increasing gut
vascular permeability. However, the specific mechanism is yet to be
defined. This study focused on the relationship between portal
hypertension, gut vascular permeability and liver injury progression
based on pyrrolizidine alkaloids-induced hepatic sinusoidal obstruc-
tion syndrome (PA-HSOS), a kind of drug-induced vascular liver
disease characterized by acute portal hypertension.

Method: Plasma, hepatic and intestinal tissue from PA-HSOS patients
were collected and PA-HSOS mice model was established by MCT
intragastric administration. In addition, we also performed partially
ligation of the posterior hepatic segment of inferior vena cava ( pIVCL)
in mice to simulate the portal hypertension of PA-HSOS. Gut vascular
permeability was measured in these mice by intravenous injection of
FITC -dextrans. Propranolol was used to reduce portal pressure to
observe the effects of pressure on intestinal vascular barrier and liver
damage. The effect of MCT on endothelial cell proliferation and
permeability was explored in vitro. HUVECs under mechanical stress
with a stretch device were used to perform RNA-sequencing analyses
to identify gene expression patterns associated with stretch.
Results: We found increased intestinal permeability in patients with
PA-HSOS and gut-vascular barrier (GVB) is disrupted in mice gavaged
MCT which is marked by up-regulation of PV1 and impaired structure
of endothelial cells. We confirmed that activated MCT damaged
endothelial cells in vitro, meanwhile, confocal laser endomicroscopy
revealed hyperpermeability of GVB in the both PA-HSOS mice and
post-hepatic portal hypertension ( pI[VCL) mice, a model to simulate
the portal hypertension in PA-HSOS. Reducing portal pressure by
pharmacological intervention ameliorated the GVB and liver func-
tion. RNA-sequencing of HUVECs identified genes that were altered in
response to mechanical stretch, including NR4A subfamily.
Mechanical stretch of HUVECs increased expression of NR4A3 and
NR4A3 repressed wnt singling pathway to mediate stretch-induced
PV1 expression.

Conclusion: We have identified the important role of portal
hypertension in PA-HSOS progression. Treatment aimed at reducing
portal pressure have protected against intestinal barrier damage and
PA-HSOS development. Mechanical stress of portal hypertension is
an important component of GVB destruction through the NR4A3/PV1
pathway, which enriches the liver injury mechanism of PA-HSOS and
provides new targets for therapeutic strategies.
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Sibiriline, an inhibitor of regulated necrosis, protects mice against
Acetaminophen-induced liver injury, alone or in combination
with N-acetyl-cysteine
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Background and aims: Acetaminophen, also known as APAP (N-
acetyl-para-aminophenol) or paracetamol is one of the most
commonly used analgesics. Overconsumption of more than 4 g/day
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of APAP could lead to liver injury. Thus, APAP-induced liver injury
(AILI) is the second cause of liver transplantation worldwide and is
involved in more than 50% of acute liver failure. For patients
diagnosed within 8 hours after APAP ingestion, N-acetyl-cysteine
(NAC) is the only approved antidote treatment capable to resolved
AlLL For late diagnosis, the mortality is higher since NAC is not
effective and liver transplantation remains the only solution. With
the aim of discovering a new therapy, SeaBeLife Biotech has
developed a new compound, named Sibiriline (SBLO1), able to
rescue liver after AILL

Method: After overnight fasting, AILI was induced by intraperitoneal
injection of APAP (400 or 450 mg/kg) in C57BI6] male mice. One hour
later, mice were treated with intravenous injection using either
vehicle, NAC (200 mg/kg), SBLO1 (10 mg/kg) or a combination of NAC
and SBLO1. Mice survival was followed during 72 hours. Blood and
liver tissue samples were collected 8 hours after AILI for further
analyses.

Results: 24 hours after APAP intoxication, survival rates increased
from 40% to 70% if the vehicle contains SBLO1 or NAC. No deaths
occurred in mice injected with APAP and treated with a combination
of SBLO1 and NAC. AILI in mice only treated with the vehicle was
associated with an increase of hepatic transaminase levels in plasma
(AST and AILT) and the presence of centrilobular necrosis in liver
tissue stained with HandE. When AILI mice were treated with SBLO1, a
decrease of hepatic transaminases and a reduction of hepatic necrosis
area were observed showing a protective effect of SBLO1. Similar
results were also observed in AILl mice treated with NAC. The
combination of NAC and SBLO1 provided complete and synergistic
protection to AILI mice against liver injury. Thus, plasma levels of
hepatic transaminases were comparable to those measured in
healthy mice and HandE staining of liver sections did not show any
centrilobular necrosis. In order to understand the mechanism of
SBLO1 protection, further analyses were performed. NAPQI-adducts
quantification and JNK signalling pathway analyses showed that
SBLO1 exerted a protective action different from that obtained with
NAC.

Conclusion: When AILI mice were treated with SBLO1 and NAC, a
super-additive effect of SBLO1 improve NAC treatment of AILL. SBLO1
is a news promising molecule in APAP-induced liver injury.
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Adipose-derived mesenchymal stem cells ameliorate APAP-
induced liver injury via REDD1-ULK1-FUNDC1 axis-mediated
mitophagy
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The First Affiliated Hospital, College of Medicine, Zhejiang University,
National Clinical Research Center for Infectious Diseases, Collaborative
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Hang Zhou, China

Email: liuyanning@zju.edu.cn

Background and aims: Acetaminophen (APAP) overdose is the
leading cause of drug-induced acute liver failure in the United States
and Europe. Mitochondrial dysfunction is a major contributor to
APAP-induced liver injury (AILI). Mesenchymal stem cell (MSC)
therapy is a potential method to reduce AILL We found that adipose-
derived mesenchymal stem cells (AMSCs) can promote mitochon-
drial function and significantly upregulate REDD1, a classical
inhibitor of mTOR signaling and serves an important role in
autophagy. This study aims to explore the role and mechanism of
REDD1 in regulating mitochondrial function in AILI by AMSC therapy.
Method: AMSCs were injected into mice with APAP-induced liver
injury to assess changes in serology, liver pathology and the function
of mitochondria. RNA sequencing was used to identify differentially
expressed genes between APAP-intoxicated and AMSC-treated mice.
The results were verified in APAP-injured AML12 cells co-cultured
with AMSCs using a transwell model. To further reveal the molecular

mechanism, AML12 cells were transfected with a plasmid over-
expressing REDD1 and exposed to excess APAP. And hepatocyte-
specific REDD1 knockout mice were used to evaluate the role and
mechanism of AMSCs-induced REDD1 expression in AILL

Results: Treated mice with AMSCs showed significant reductions in
liver injury and improvements in mitochondrial function compared
to APAP-intoxicated mice. RNA sequencing showed a significant
increase in REDD1 expression in mouse liver tissue after AMSCs
infusion and was verified by western blot and immunohistochem-
istry. In in vitro experiments, we also found that co-culture of AMSCs
and AML12 cells could upregulate REDD1 expression and alleviate
the mitochondrial dysfunction in the hepatocytes with APAP
exposure, whereas the effect of AMSCs on restoring mitochondrial
function in APAP-injured hepatocytes was impaired by interfering
REDD1 expression in AML12 cells. Furthermore, we found that
overexpression of REDD1 in AML12 cells can promote phosphoryl-
ation of FUNDC1 by activating ULK1, a kinase substrate in the mTOR
pathway, and thereby promote mitophagy. This effect can be
inhibited by the ULK1 inhibitor SBI-0206965. In addition, we
detected a decrease in the expression of ULK1 and p-FUNDC1 and
more severe liver necrosis in hepatocyte-specific REDD1 knockout
mice after APAP overdosing. Moreover, AMSCs infusion could increase
ULK1 and p-FUNDC1 expression and promote mitophagy in the liver
of APAP-intoxicated mice.

Conclusion: These results showed AMSCs therapy mitigating
mitochondrial damage in AILI by upregulating REDD1-ULK1-
FUNDCT1 axis-mediated mitophagy.
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An exploration of plasma neurofilament protein as a marker of
neuronal damage in acute liver failure
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Background and aims: Acute liver failure (ALF) is a life-threatening
condition marked by an abrupt liver dysfunction, disordered
coagulation and high-grade hepatic encephalopathy (HE), in indivi-
duals without pre-existing liver disease. HE in ALF has several
manifestations with a reduction in consciousness driven by disrup-
tions in neurotransmission. Neurofilaments (NfL), structural proteins
indicative of neuronal damage, are potential markers for various
neurological conditions. This study aims to elucidate the associations
of plasma NfL in ALF as a circulating marker of neuronal damage.

Method: A cohort of 22 ALF patients underwent baseline sampling,
compared to 19 healthy controls (HC) and 25 acute-on-chronic liver
failure (ACLF) patients with HE, serving as positive chronic liver
disease controls. ALF and ACLF patients were longitudinally sampled
on days 3, 7, and 10, where feasible and prior to liver transplantation.
HE severity was clinically assessed using the West Haven criteria
(scale 1-4). Plasma levels of NfL and IL-6 were quantified utilising
electrochemiluminescent-based assays (MSD). Clinical outcomes and
ammonia data were extracted from the patients’ clinical records.

Results: Median plasma NfL levels were significantly elevated in ALF
patients compared to HC (66 vs 13 pg/ml, p <0.0001), but did not
reach the levels observed in ACLF patients (66 vs 158 pg/ml, not
significant). However, there was a greater fold change between
baseline and follow-up NfL in ALF patients compared to ACLF patients
(6.4 vs 1.3, p=0.002). Longitudinal NfL levels remained elevated in
both ALF (61 vs 346 pg/ml, p<0.0001) and ACLF patients (158 vs
390 pg/ml, p<0.0001) compared to baseline levels irrespective of
outcomes, such as transplant-free survival and HE resolution.
Baseline NfL levels were unable to distinguish ALF spontaneous
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survivors from non-survivors (deceased and transplanted patients).
Additionally, baseline NfL in both ALF showed no correlation with IL-
6 nor ammonia levels.

Conclusion: This study demonstrates that plasma NfL levels are
elevated in ALF, indicative of neuronal damage that is associated with
HE. Elevated NfL levels persist in the systemic circulation of ALF
patients up to 10 days, even after the improvement in HE and liver
injury, at significantly higher levels than ACLE. However, baseline NfL
did not predict transplant-free survival in ALE The lack of correlation
with conventional systemic inflammation cytokines or ammonia
levels emphasises that there may be other contributory mechanisms
in the pathophysiology of HE in ALE.

FRI-338

Obeticholic acid promotes the hepatic ductular reaction via
hepatocyte-mediated HMGB1 by disrupting autophagosome-
lysosome fusion in cholestasis
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Background and aims: Obeticholic acid (OCA) is the established
second line therapy for primary biliary cholangitis (PBC) patients.
However, OCA-induced liver injury in PBC patients puts them at risk
for liver failure and increases mortality. OCA exacerbated biliary
injury when used during biliary obstruction. The safety studies of
OCA will help to guide the clinical medication. High-mobility group
box 1 (HMGBT1), a extracellular damage/danger associated molecular
pattern (DAMP) molecule, is closely involved in various liver diseases.
And HMGBT is a critical regulator of autophagy, which the deficiency
also leads to inflammation, ductular reaction (DR) and fibrosis.
However, it is not clear how these events are mechanistically linked
to OCA-induced liver injury.

Method: Bile duct ligation (BDL) was performed as the complete
biliary obstruction model. Ethyl pyruvate (EP) was chosen to
pharmacological inhibition of HMGB1 release. The primary mouse
hepatocytes were used to investigate the mechanism of HMGB1 and
autophagy. ELISA, immunohistochemistry, immunofluorescence,
Western blot, Kits and Flow analysis were performed for in vitro
and vivo experiments.

Results: The serum concentration of HMGB1 was obviously increased
in OCA-treated BDL mice. The images revealed that the positive
staining area of HMGB1 in cytoplasm was significantly increased in
BDL OCA group. OCA induced the enhancement of cytoplasmic
HMGB1 level analyzed by flow in BDL mice. Pharmacological
inhibition of HMGB by EP alleviated ductular reaction, necrosis and
fibrosis caused by OCA in BDL mice. In vitro, OCA 100 uM treatment
induced the increased release of lactate dehydrogenase (LDH) (about
30-40%) and HMGB1 (about 100 pg/ml) from the supernatant of
primary hepatocytes. And the release of LDH was significantly
reduced in OCA combination with EP group. As reported, secretory
autophagy and multivesicular body formation mediate HMGB1
secretion. So, the expression of markers of autophagy were detected.
Significantly augmented expression of LC3-II and p62 proteins were
observed in OCA dose-dependent manner. Immunofluorescence
analysis revealed increased numbers of LC3- and p62-positive
puncta in OCA-treated hepatocytes. Furtherly, the release of LDH
was upregulated by OCA in the presence of chloroquine (CQ),
indicating the compromised process of autophagosome-lysosome
fusion. Consistent with this, OCA-treated hepatocytes showed a
reduction in acridine orange (AO)-stained acidic organelles, an
enhanced release of the lysosomal enzyme CTSB (cathepsin B) into
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the cytosol, increased expression of lysosome-associated membrane
protein (LAMP-1) and the reduction of acidification of lysosomes.
Conclusion: OCA triggered cell death of hepatocytes via lysosomal
membrane permeabilization and subsequent HMGB1 release, and
the increased release of HMGB1 accelerated the process of liver injury
in cholestasis.
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Obeticholic acid promotes the hepatic ductular reaction via
macrophage-mediated Relb-TNFSF14 signaling in cholestasis
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Background and aims: Obeticholic acid (OCA) is approved as a
second-line treatment in Primary Biliary Cholangitis (PBC). However,
several side effects were reported in clinical studies. And long-term
feeding of 30 mg/kg OCA even slightly induced proliferation of
cholangiocytes in normal mice. Recent studies have reported that the
non-classical NF-kappaB pathway plays an essential role in the
process of ductular reaction (DR). But, the effect of OCA on the non-
classical NF-kappaB pathway and the mechanism involved have not
been clarified.

Method: The bile duct ligation (BDL) model was chosen for in vivo
experiments. And the primary mouse bone marrow derived macro-
phages (BMDMs), Kupffer cells, THP-1 and human intrahepatic bile
epithelium cells (HiBECs) were used for in vitro experiments.
Results: The dose of 40 mg/kg of OCA significantly increased the level
of serum alkaline phosphatase (ALP) in BDL mice. The mRNA level of
F4/80, 1l-1beta and Tnf-alpha were elevated by OCA compared with
BDL mice. The protein of CK19 in liver was obviously increased in
OCA-treated BDL group. And the serum level of TNFSF14, one of the
non-classical NF-kappaB pathway ligands, was significantly induced
by OCA in BDL mice. In liver non-parenchymal cells, OCA induced the
upregulation of LTbetaR mediated Relb signaling, such as the
increased mRNA expression of Ltbr, Relb and Tnfsf14 (one of the
ligands combined with LTbetaR), while Ltb (another ligand combined
with LTbetaR) unchanged. To further identify the Relb-positive cells
in liver, immunohistochemistry was performed. The images showed
that the expression pattern of Relb was located not only in
cholangiocytes but also in non-parenchymal cells around the portal
area and OCA led to an apparently increased area in BDL mice. So, we
isolated the liver primary Kupffer cells. And OCA could induce the
increased fluorescence intensity of Relb compared with BDL group,
indicating the participation of macrophages. In addition, OCA 20uM
upregulated the Relb and Tnfsf14 expression in mouse BMDMs and
THP-1 cells. The content of TNFSF14 in OCA-treated conditional
medium of THP-1 cells was significantly increased. And OCA-treated
conditional medium could promote the proliferation of HiBECs.
Clodronate liposomes were used to deplete macrophages. The
depletion of macrophages alleviated the liver injury caused by OCA
in BDL mice. After macrophage depletion, the protein expression of
Relb in liver was downregulated compared with BDL OCA group. And
the protein of CK19, SOX9, alpha-SMA and Fibronectin 1 were also
significantly reduced in BDL OCA group with depletion of
macrophages.

Conclusion: The OCA-treated BDL mice displayed aggravated
inflammatory infiltration and ductular reaction. OCA induced the
upregulation of LTbetaR-Relb signaling in macrophages and subse-
quent TNFSF14 production to further enhance TNFSF14-mediated
proliferation of cholangiocytes.
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Hepatocyte TAF15 promotes APAP-induced acute liver injury via
activating NF-xB to induce PANoptosis
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Background and aims: Drug-induced liver injury (DILI) has become
the leading reason of acute liver failure (ALF), posing a serious threat
to human health worldwide. Acetoaminophen (APAP), commonly
used as an analgesic and antipyretic drug, is the principal cause of
drug-induced ALF after APAP overdose. TATA-binding protein-
associated factor 15 (TAF15) is a FET membrane protein participating
in the regulation of gene transcription and inflammation signalling
pathways in multiple diseases although its role in DILI remains
elusive. Here, we examined whether PANoptosis, a novel type of
programmed cell death closely associated with inflammation
damage, was involved in APAP-induced liver injury, and TAF15-
mediated regulation of hepatocyte PANoptosis, if any.

Method: Human DILI liver tissues and control liver samples were
collected for detecting TAF15 expression. The APAP models of DILI
(350 mg/kg) were established and compared between hepatocyte-
specific TAF15 knockout (TAF152M°P) and wild-type control (TAF15™/)
mice. HE, western blotting, PCR, Co-immunoprecipitation (IP),
immunofluorescence (IF), primary hepatocyte cells extraction, and
immunohistochemistry (IHC) staining were performed to further
clarify the mechanism by which TAF15 regulates the occurrence and
development of DILI.

Results: epatic expression of TAF15 and PANoptosis was significantly
increased in the pathogenesis of DILI compared with controls in
human and mice. TAF15 deficiency alleviated APAP-induced liver
dysfunction, inflammatory responses, and hepatocyte PANoptosis.
Further examination revealed that TAF15 promoted inflammatory
responses and the activation of PANoptosome through interaction
with NF-kB factor p65, a key factor in the transcript expression and
regulation of programmed cell death. Moreover, NF-«xB activation
inhibitor JSH-23 markedly blocked APAP-induced PANoptosis in
primary hepatocytes.

Conclusion: Our findings shed light toward a deleterious role of
TAF15 in hepatocyte PANoptosis, thus offering therapeutic promises
in APAP-induced acute liver injury.
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Clusterin deficiency exacerbates cholestatic liver disease through
ER stress and NLRP3 inflammasome activation
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Background and aims: Cholestatic liver disease, characterized by
impaired bile flow leading to the accumulation of harmful metabo-
lites and toxins, results in liver damage. Inflammatory cytokines play
a crucial role in the progression of this condition. This study
investigates the potential anti-inflammatory effects of clusterin, a
glycoprotein known for its roles in cell death, lipid transport, and
cellular protection, on liver injury induced by a DDC diet.

Method: The study examined the impact of clusterin on liver injury
using C57BL/6 mice and Clusterin knockout mice fed a DDC diet for 10
to 20 days. Both primary kupffer cells (KC) and hepatocytes (HC) from
these mice were analyzed. Assessments included Sirius red staining,
immunohistochemistry, real-time RT-PCR, ELISA, and western blot
analysis to determine the effects of clusterin.

Results: In Clusterin knockout mice, elevated levels of ALT, AST,
collagen, and aSMA were observed post DDC diet-induced liver
injury. These mice also showed increased ER stress markers (CHOP,

ATF6, p-elF2alpha) and inflammasome markers (NLRP3, ASC,
caspasel, IL1beta protein expression, and IL1beta and IL18 secretion).
Thapsigargin, an ER stress inducer, escalated the NLRP3 inflamma-
some response in primary KC and HC, which was reduced by
overexpressing clusterin.

Conclusion: This study demonstrates that the absence of clusterin
exacerbates ER stress and NLRP3 inflammasome activation in mice
fed a DDC diet. Conversely, overexpression of clusterin suppresses ER
stress and NLRP3 activation. Therefore, clusterin deficiency is linked
to an increased inflammatory response in the liver, which is
associated with the upregulation of ER stress.

FRI-342

Visualisation of intrahepatic activation of coagulation and its
contribution to disease progression in mice with acetaminophen-
induced acute liver injury
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Background and aims: Acute liver failure (ALF) is a life-threatening
disease that is most often caused by acetaminophen overdose. ALF is
characterized by profound hemostatic changes, and experimental
evidence suggests that activation of coagulation contributes to
disease progression. Here, we aimed to study and visualize
intrahepatic activation of coagulation in a mouse model of acet-
aminophen-induced acute liver injury.

Method: Acute liver injury was induced by intraperitoneal injection
of acetaminophen in mice. To study the contribution of activation of
coagulation to progression of disease we treated mice with
argatroban, DNase, or saline (n =6 per group). We imaged formation
of thrombin, and influx of platelets and neutrophils in mice livers
using intravital microscopy. Liver injury was studied by plasma
alanine transferase levels and histology (HandE staining).

Results: Acetaminophen overdose resulted in extensive liver injury,
intrahepatic platelet aggregation and neutrophil influx in the injured
liver at 6 and 24 hours after overdose. Interestingly, we observed
formation of bursts of thrombin in extravascular spaces in the liver,
presumably the space of Disse. Mice treated with argatroban prior to
acetaminophen overdose showed a remarkable reduction in liver
injury and platelet aggregation with levels similar to controls. In
these mice we did not observe intrahepatic thrombin formation.
DNAse treatment had no effect on liver injury or intrahepatic
thrombin formation.

Conclusion: Acetaminophen-induced acute liver injury in mice
results in formation of thrombin, formation of platelet aggregates,
and influx of neutrophils in the injured liver. Intrahepatic thrombin
formation likely contributes to liver injury as livers of mice that were
pre-treated with argatroban showed minimal injury. We did not find
a role for neutrophil extracellular traps or extracellular DNA in
acetaminophen-induced liver injury in mice.
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Background and aims: Acetaminophen (APAP), a common pain
reliever, is the leading cause of hepatotoxicity. Thus, effective
antidotes are required. The APAP induced toxicity involves the
dysregulation of pathways involved in liver metabolism, immunity
and regeneration, processes in which E2F1 and E2F2 might also be
involved. The aims were: 1) to investigate if E2F1 and/or E2F2 are
involved in APAP-induced liver injury; 2) to identify the mechanism
and investigate whether the activation of beneficial processes
improve the survival.

Method: E2f1~/~, E2f2~/~ and wild-type (WT) mice were used. CD45.1
WT mice underwent bone marrow (BM) transplant. Hepatotoxicity
was induced by IP injection of 750 mg/kg or 360 mg/kg APAP. Mice
were sacrificed 6, 24 and 48 h post treatment. Survival and metabolic
studies, anatomopathological evaluation of necrosis and immune
infiltrate, immunohistochemistry, and protein and lipid levels
analysis were performed. Additionally, both a PPAR-gamma protein
agonist (Rosiglitazone) and inhibitor (GW9662), a PPAR-alpha/PPAR-
gamma agonist (Saroglitazar), and a Pan-PPAR agonist (Lanifibranor)
were administered.

Results: E2F1 deficiency exacerbated APAP-induced liver injury,
whereas E2F2 deficiency conferred protection. Accordingly, the
increased inflammatory component, with neutrophils as the main
recruited cells, was found in E2f1~/~ mice, while was decreased in
E2f27/~ mice when compared to WT mice. This was reinforced with
the determination of CD45", CD11b* and F4/80" cells in the whole
liver. BM transplantation showed that the protection of E2f2~/~ mice
or the susceptibility of E2f1/~ mice was related to the effect of its
deficiency in the liver rather than to changes in myeloid cell activity.
The higher survival and protection in E2f2~/~ mice were linked to
increased levels of ATGL, lipase involved in hydrolysis of lipid
droplets, and LC3-II levels while decreased p62 levels. This pro-
lipophagy profile was associated with higher p-oxidation rate (FAO)
and mitochondrial mass. Simultaneously, increased levels of the
autophagy and FAO regulators, PPAR-alpha and PPAR-gamma were
observed in E2f2~/~ mice livers. Pharmacological inactivation of PPAR-
gamma exacerbated APAP induced hepatotoxicity in E2f2~/~ mice,
while rosiglitazone, saroglitazar or lanifibranor administration
protected against APAP-induced hepatotoxicity in E2f1~/~ mice and
WT mice, prolonging survival and reversing transaminases levels.
Notably, anatomopathological evaluation revealed no necrotic foci in
the livers of agonist-treated mice.

Conclusion: PPAR-gamma activation is involved in the protection of
E2f27/~ mice against APAP-induced hepatotoxicity. The activation of
both PPARs confers protection against APAP-induced liver injury and
might be consider as a potential treatment in the future.

FRI-347
HYX1-derived exosomal let-7c-5p protects against acute liver
failure by inhibiting SLC11A2-mediated ferroptosis
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Background and aims: Acute liver failure (ALF) is characterized by
rapid progression, high short-term mortality, and poor prognosis.
Unfortunately, there is no effective therapy for ALF currently except
for liver transplantation, which is limited by critical shortage of donor
liver. Therefore, it is imperative to seek for novel therapeutic means
for ALE. We previously have documented that the transfer of hepatic
stem cell HYX1 confers the hepatoprotection against ALE In the
present work, we aimed to demonstrate the hepatoprotection
conferred by HYX1-derived exosomes (Exos) against D-GalN/LPS-
induced ALF and to dissect the underlying molecular mechanism.
Method: Normal mice were pre-treated with HYX1-Exos or negative
control, followed by D-GalN/LPS insult. HYX1-Exos were subjected to
miRNA sequencing and KEGG enrichment analysis. The pivotal role of
ferroptosis in ALF was confirmed. The ferroptosis levels were
evaluated after HYX1-Exos treatment. The special miRNAs related
to ferroptosis were screened out and identified. Let-7c-5p agomir or
negative control was injected into normal mice followed by acute
insult. And the expression of ferroptosis-related markers was
detected. The targeted relationship between let-7c-5p and SLC11A2
was analyzed. The molecular basics underlying the hepatoprotection
conferred by let-7c-5p was dissected using stable AML cells with
SLC11A2 overexpression (OE) or knockdown.

Results: HYX1-Exos alleviates ALF, as shown by improved hepatic
architecture and reduced pathology scores. miRNA sequencing
analysis displayed that miRNAs derived from HYX1-Exos could be
enriched in ferroptosis signaling pathway. The administration of fer-1
led to significant mitigation in hepatic damage. HYX1-Exos treatment
resulted in remarkable decrease in the levels of ferroptosis signaling
molecules. Let-7c-5p was screened out as the potential miRNA
responsible for the hepatoprotection conferred by HYX1-Exos. The
administration of let-7c-5p agomir brought about obvious alleviation
in hepatic damage and marked inhibition in ferroptosis signaling.
Let-7c-5p targetedly inhibited SLC11A2. The cell viability was
decreased but the ferroptosis levels were enhanced in SLC11A2-OE
cells compared with control (CT) cells. Especially, the hepatoprotec-
tion conferred by HYX1-Exos or let-7c-5p agomir was obviously
weakened in SLC11A2-OE cells compared with CT cells. On the other
hand, the cell viability was increased but the ferroptosis levels were
reduced in SLC11A2-knockdown cells compared with CT cells.
Conclusion: Let-7c-5p carried by HYX1-Exos protects from ALF by
inhibiting SLC11A2-mediated ferroptosis. Our finding will shed novel
insights into the pathogenesis and treatment of ALE.
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Background and aims: Diabetes mellitus (DM) is a global public
health problem, which leads to systemic dysregulations affecting
several tissues, including severe liver complications. Patients with
DM2 have increased plasma levels of annexin A1 (AnxA1) and, in an
experimental murine model of DM2, the AnxAl protein plays a
fundamental role in attenuating the effects caused by insulin
resistance, such as hepatosteatosis. Despite these important findings,
its role has been little explored in hepatocytes in DM1. Thus, this
study aims to evaluate the role of AnxA1 in hepatocyte biology in a
streptozotocin (STZ)-induced DM1 mouse model.

Method: Male C57BL/6 mice (AnxAl+/+ and AnxAl-/-) were
randomly distributed into two experimental groups (n=6 animals/
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group): control (CTR) and DM. DM was induced in mice with
intraperitoneal injection of STZ (65 mg/kg x 5 days) or citrate vehicle.
After 12 weeks, livers were collected for different analysis. GSE39752
study, which presents murine liver transcriptome from control (n=7)
and STZ-induced DM (n=6) groups, was selected from the Gene
Expression Omnibus repository (http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE39752). The datasets were analyzed using the
GEO2R tool to detect expressions of AnxA1l, Fprl, Fpr2/3 (formyl
peptide receptors) and S100A11 (S100 calcium-binding protein A11).
The procedures were approved by the UNIFESP Animal
Experimentation Ethics Committee (n° 5520161123).

Results: Morphological evaluation of the AnxAl+/+ CTR livers
showed a normal appearance of hepatocytes and sinusoids, con-
trasting with the AnxA1-/— CTR group where 70% of mice showed
hepatocytes with cytoplasmic vacuolation. In the AnxAl+/+ DM
group, ~50% presented hepatocytes with vacuolated and damaged
cytoplasm and nucleus, exacerbated in AnxA1-/— DM mice (~75%).
Both AnxAl+/+ and AnxAl-/- DM livers exhibited a significant
reduction in glycogen, fibroblast growth factor 2 and vascular
endothelial growth factor A levels compared to the respective CTR
groups. AnxA1+/+ DM livers showed higher levels of reactive oxygen
species, IL-10 and TNF-a compared to the CTR ones. The lack of AnxA1
in DM livers was associated with raised monocyte chemoattractant
protein-1 levels and no alterations were detected in ROS levels.
Transcriptome analysis revealed an increase in the transcriptional
levels of Fprl, Fpr2/3 (AnxA1 receptors), and S100A11 (marker of
hepatic steatosis and AnxA1l adaptor protein) in the DM livers
compared to the controls, with no changes in AnxA1 transcripts.
Conclusion: Our study showed that AnxA1 deficiency exacerbates
the pathological aspect of the liver, suggesting its important
hepatoprotective role in the context of DM1.

Acute liver failure and drug induced liver
injury - Clinical
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Personalized prediction of spontaneous recovery in acute liver
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Background and aims: Acute liver failure (ALF) is a rare clinical
presentation characterized by rapid deterioration of hepatic function
in people without pre-existing liver disease. Transplant-free survival
is low at 50%, and early referral to liver transplantation is crucial. In
the United States, ALF can be considered for urgent organ allocation
and listed as status 1A if life expectancy is anticipated to be less than 7
days. However, spontaneous recovery is still possible in certain
patients, even when listed under status 1A. Currently there is no
clinical tool that predicts spontaneous recovery. We have built and
validated a machine learning algorithm that accurately predicts
spontaneous recovery in patients listed with the highest urgency for
liver transplantation.

Method: We used the Scientific Registry of Transplant Recipients to
train, test, and validate our model. We identified all patients listed as
status 1A for ALE Patients who died or spontaneously recovered on
the waitlist were included. Patient demographic data, comorbidities,
and intensive care unit specific variables were collected (37 variables
in total). Clinical findings and serum variables up to 72 hours from the
time of listing were collected. We built two machine learning models,
a logistic regression model, and a random forest model to predict
spontaneous recovery or death on the waitlist. Training and testing of

the data was split 70% and 15%, with 15% of data held out for
validation.

Results: 2, 347 patients were included in our study, with 1, 335 dying
on the waitlist (mean age 41, MELD 35) and 1, 012 recovering
spontaneously (mean age 34, MELD 32). 33.2% of the recovery group
had ALF to acetaminophen overdose, compared to 17.6% in the
deceased group. Mean change in MELD from initial MELD and most
recent MELD within 72 h was —0.1 in those who died and -2.6 in
those who recovered. Logistic regression had an accuracy of 0.77 +
0.01, and an AUC of 0.76 +0.01. Our random forest model had an
accuracy of 0.92 +0.01,a F1 score of 0.91 £+ 0.01, and AUC0f 0.92 + 0.01.
This corresponded to a sensitivity of 89.2% and specificity of 94.3%.
SHAPLEY analysis showed that bilirubin, mechanical ventilation,
MELD score, encephalopathy grade, and age were top features
contributing to our model.

Conclusion: We have built a score that accurately predicts spontan-
eous recovery in listed ALF patients based on variables at time of
listing and is personalized to individual patients.
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Background and aims: Fluoroquinolones are widely prescribed
antimicrobials with a favorable safety profile but a well-described risk
of drug-induced liver injury (DILI). The aim of this study was to
identify clinical features and HLA genetic variants associated with
fluoroquinolone-induced DILI in a large national registry.

Method: Analysis was limited to cases of fluoroquinolone-induced
liver injury enrolled in DILIN between 2004 and 2022, adjudicated as
definite, highly likely or probable (high confidence). HLA class I and II
alleles were sequenced by Illumina MiSeq platform and compared to
population controls from publicly available datasets inferred by
HIBAG software.

Results: 61 high-confidence cases (13% definite, 49% highly likely,
and 38% probable) were included: 32 from ciprofloxacin, 22 from
levofloxacin, and 7 from moxifloxacin. Clinical features of liver injury
for the 3 drugs were similar. Indication for use were genitourinary
(41%), gastrointestinal (13%), respiratory (20%), orthopedic/cutaneous
(10%), and other/unknown (16%) infections. The median duration of
therapy was 7 (range 2-54) days; median age 53 (range 22-80) years;
67% female; 72% non-Hispanic-white, 10% non-Hispanic-black, 5%
Asian, and 13% other. Median latency to onset was 10 (range 1-83)
days; 28% had rash, 26% had fever, 64% were hospitalized, 61% were
jaundiced; 44% had hepatocellular, 30% mixed, 26% cholestatic
pattern of liver injury as determined by the R-value; 31% were ANA
and 18% SMA positive; median time to recovery was 65 days, but 13%
developed evidence of chronic injury, 15% died (11% due to liver
failure). HLA association results were available on 60 cases. Two HLA
alleles were associated with an increased risk of liver injury
compared to controls: HLA-DQA1*03:01 (carriage frequency (CF)
0.38in cases vs 0.19 in controls) and HLA B*57:01 (0.15 vs 0.06). There
was a significant difference between the combined CF of the two
alleles of 0.48 in cases vs 0.24 controls, OR: 2.8 (1.7-4.8), p=0.0001.
For each individual drug the associations were: ciprofloxacin HLA-
DQA1*03:01 (CF 0.28 in cases vs 0.19 in controls) and HLA B*57:01
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(0.16 vs 0.06), combined 0.40 vs 0.24, OR: 2.0 (1.0-4.1), p=0.06;
levofloxacin HLA-DQA1%03:01 (CF 0.53 in cases vs 0.19 in controls)
and HLA B*57:01 (0.10 vs 0.06), combined 0.53 vs 0.24, OR: 3.2 (1.2-
8.9), p = 0.01; moxifloxacin HLA-DQA1*03:01 (CF 0.43 in cases vs 0.19
in controls) and HLA B*57:01 (0.29 vs 0.06), combined 0.71 vs 0.24,
OR: 9.3 (1.5-97.4), p =0.006. No clinical characteristics or outcomes
were associated with carriers compared to non-carriers.
Conclusion: Fluoroquinolone-induced liver injury typically presents
with a short latency, variable pattern of liver injury, and carries a
significant risk of chronicity and mortality. There is a significant
association with HLA-DQA1*03:01 and HLA B*57:01.
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Background and aims: Amatoxin related acute liver failure (AT-ALF)
is associated with high mortality if no urgent liver transplantation
(LTX) is performed. Therapeutic plasma exchange (PEX) has been
demonstrated to improve LTX-free survival in patients with ALF of
other etiologies. It is however unclear, if PEX may also improve LTX-
free survival in AT-ALF and clinical practice in utilizing PEX in AT-ALF
varies substantially between different centers. Of note, due to the
scarcity of this ALF entity, realization of a randomized controlled trial
investigating use of PEX in AT-ALF does not appear to be feasible in
the future.

Method: This is an interim analysis of a multicenter, international,
retrospective cohort study (Amanita-PEX study, NCT06187220)
investigating the effect of additive PEX compared to standard
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medical therapy (SMT) alone in AT-ALE So far, 57 patients diagnosed
with AT-ALF over the past 10 years have been successfully recruited
into the study from fifteen liver transplant referral centers across
seven countries. LTX-free and overall survival within the first 28 days
following fulfillment of ALF criteria (encephalopathy and INR >1.5)
were recorded and compared between patients receiving PEX and
SMT, respectively.

Results: In this interim analysis, 49 adults with AT-ALF were included
(of anticipated total n =60 patients), of which 18 received PEX in six
centers and 31 SMT only (all but one center). Median (Interquartile
Range (IQR) patient age, BMI, INR, bilirubin, MELD- and SOFA-Scores
in the adult cohort were: 57 (41-65) years, 25.8 (22.7-28) kg/m?, 4.0
(2.4-6.4), 75 (44-124) umol/l, 31 (26-38) and 6 (4-10) points,
respectively (without significant differences between groups). 96%
and 90% of patients received intravenous silibinine and n-acetylcys-
teine. LTX-free survival up to day 28 was 61.1% (11/18) and 41.9% (13/
31) in patients receiving PEX and SMT, respectively (HR 0.544 (95%-
Confidence Interval (CI): 0.246-1.205), p=0.125 for 28 day survival
(Kaplan-Meier test); p=0.064 for early survival (Gehan-Breslow
test)). In patients with higher grade (>I°) encephalopathy, LTX-free
survival was 41.7% (5/12) and 20% (4/20) in the PEX and SMT group,
respectively (HR 0.526 (95%-Cl: 0.231-1.194, p=0.094 for 28 day
survival (Kaplan-Meier test); p=0.049 for early survival (Gehan-
Breslow test)).

Conclusion: In this interim analysis of a multicenter retrospective
study, adjunctive PEX was associated with a trend towards improved
LTX-free survival in patients with AT-ALE Data retrieval is ongoing in
10 further centers. The study is still open for new study centers.

SATURDAY 08 JUNE

SAT-306

Time to use the right classification to predict the severity of
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Background and aims: Immune checkpoint inhibitors (ICIs) target-
ing CTLA-4 and PD (L)1 have revolutionized the prognosis of many
cancers. ICIs may induce several immune-related adverse events,
including checkpoint inhibitor-induced liver injury (CHILI). The
CTCAE classification grades all multi-system toxicities and considers
the elevation of liver enzymes in CHILI. Thus, CTCAE does not include
liver function, whereas European guidelines call for liver function
assessment to evaluate the severity of drug-induced liver injury. The
aim of this study is to evaluate and compare the severity of CHILI
according to the CTCAE, DILI-N and DILI IEWG classifications.

Method: CHILI-S is an observational multicenter study of CHILI
patients grade CTCAE >2 presented to the ToxImmun meeting in
Montpellier. Clinico-biological data were collected at diagnosis, S2,
S4, and then once a month for 6 months. CHILI was classified
according to CTCAE, DILI-N and DILI IEWG: non-severe (grade 1-2)
and severe (grade 3-4-5). The primary end point was the occurrence
of severe liver dysfunction (ALI), defined by hyperbilirubinemia and
INR >1.5. Secondary end points were critical liver dysfunction (ALF),
3-month survival, overall survival, hospitalization, optimization of
steroids, and use of a second-line immunosuppressant. Easymedstat
software was used for statistical testing. Survival curves were
calculated using the Kaplan Meyer method and compared with the
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log-rank test. The prognostic performances of the 3 classifications
were compared with ROC curves.

Results: 114 patients were included in the study between December
2018 and September 2023, mostly men (n =67, 58.8%), with a median
age of 65.5 years (23-88). The most common cancers were lung
adenocarcinoma (n =38, 33.3%) and melanoma (n =37, 32.5%). Anti-
PD1 was the most prescribed ICI (n =103, 90.3%), either alone (n=72,
63.2%) or in combination with anti-CTLA4 (n =31, 27.2%). Hepatitis
severity according to classifications was predominantly grade 3-4
CTCAE (n =102, 89.5%), and grade 1-2 DILI-N (n =99, 86.8%) and DILI
[EWG (107, 93.9%). Hyperbilirubinemia was present in 27 patients
(23.7%), and 16 patients were hospitalized (14%). Liver biopsy was
significantly more performed for severe CHILI according to CTCAE,
DILI-N and DILI IEWG (37.3%, 66.7% and 71.4%). ALl was not
significantly associated with any histological lesion, but lobular
necrosis with bridge necrosis tended to be more frequent in patients
with ALL The DILI-N and DILI [EWG classifications performed better
in predicting liver dysfunction (AUC 0.988 and 0.994), compared with
CTCAE (AUC 0.795).

Conclusion: The CTCAE classification, which is recommended in
clinical practice to assess the severity of CHILI, does not accurately
predict liver dysfunction, in contrast to the DILI-N and DILI [EWG
classifications. These results support the need to revise current CHILI
management recommendations.

SAT-314

Impact of hepatic steatosis on risk of acute liver injury among
people with chronic hepatitis B and SARS-CoV-2 infection
Matthew Shing Hin Chung"?, Carlos King Ho Wong?>*, Xue Li"%3,
Francisco Tsz Tsun Lai>>, Eric Yuk Fai Wan?>4,

Celine Sze Ling Chui**, Franco Wing Tak Cheng?,

Esther Wai Yin Chan?3, Ching Lung Cheung?>, Xi Xiong?, Lanlan Li"?,
Wai-Kay Seto!’, Man-Fung Yuen"”, Lung Yi Loey Mak”,

lan Chi Kei Wong?>%°, 'Department of Medicine, School of Clinical
Medicine, Li Ka Shing Faculty of Medicine, The University of Hong Kong,
Hong Kong, Hong Kong; 2Centre for Safe Medication Practice and
Research, Department of Pharmacology and Pharmacy, Li Ka Shing
Faculty of Medicine, The University of Hong Kong, Hong Kong, Hong
Kong; 3Laboratory of Data Discovery for Health (D24H), Hong Kong,
Hong Kong; “Department of Family Medicine and Primary Care, School
of Clinical Medicine, Li Ka Shing Faculty of Medicine, The University of
Hong Kong, Hong Kong, Hong Kong; *School of Nursing, Li Ka Shing
Faculty of Medicine, The University of Hong Kong, Hong Kong, Hong
Kong; School of Public Health, Li Ka Shing Faculty of Medicine, The
University of Hong Kong, Hong Kong, Hong Kong; “State Key Laboratory
of Liver Research, The University of Hong Kong, Hong Kong, Hong Kong;
8Research Department of Practice and Policy, UCL School of Pharmacy,
University College London, London, United Kingdom; Aston School of
Pharmacy, Aston University, Birmingham, United Kingdom

Email: loeymak@gmail.com

Background and aims: SARS-CoV-2 infection was known to be
associated with higher risk of liver impairment in people with
chronic hepatitis B infection (CHB). However, evidence regarding the
impact of concomitant hepatic steatosis (HS) on the risk of liver
disease among people with CHB and SARS-CoV-2 infection is lacking.
We investigated the impact of concomitant HS on people with CHB
suffering from SARS-CoV-2 infection.

Method: This retrospective cohort study was performed using an
electronic health database for people in Hong Kong with CHB and
confirmed SARS-CoV-2 infection between 1st January 2020 and 31st
January 2023. People with HS diagnosis (HS+CHB+COVID-19) were
identified and matched 1:1 by propensity-score with those without
(CHB + COVID-19). Each person was followed up until death, outcome
event, or 31st January 2023. Study outcome was incidence of acute
liver injury (ALI) within first 28 days since COVID-19 diagnosis.
Severity of ALl and comparison of ALI risk stratified by the presence of

CHB infection and HS were also analyzed. Incidence rate ratios (IRRs)
were estimated by Poisson regression models.

Results: Of 52, 259 COVID-19 patients with CHB infection in the
cohort, 15, 391 people with HS + CHB + COVID-19 and 15, 391 people
with CHB+COVID-19 were included after matching. HS+CHB+
COVID-19 was associated with increased risk of ALI (IRR: 1.41, 95%
CI:1.05-1.90, p = 0.023), compared to CHB + COVID-19. Over 99% ALI
cases were mild to moderate severity and there were no differences in
the severity of ALI between HS + CHB + COVID-19 and CHB + COVID-
19 (p=0.127).

Conclusion: Concomitant HS was associated with increased risk of
ALI among people with CHB infection suffering from SARS-CoV-2
infection.
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Background and aims: Paracetamol-induced Acute Liver Failure (P-
ALF) is a severe condition that may justify emergency liver
transplantation (LT). It has been suggested that High Volume
Plasma Exchange (HVPE) may improve survival of ALF patients who
are not candidate for LT. Yet indication for and timing of HVPE in
candidates for LT remain to be defined. The aim of this study was to
compare 28-day transplant-free and overall survival in patients
admitted for P-ALF, depending on HVPE.

Method: We included all consecutive patients admitted in two high-
volume liver transplant centers between 2016 and 2023 with P-ALE
All patients met King’s College Hospital (KCH) transplant criteria.
Clinical and biological data were collected retrospectively. In one
center, HVPE was the first-line option whereas in the second center,
LT without HVPE was the first-line option.

Results: Seventy-three patients were included: 31 (42.5%) in HVPE-
group and 42 (57.5%) in non-HVPE group. There were 74% of female,
with a median age of 41 years. Admission severity scores were similar
in the 2 groups (SOFA score: 7 in both groups, IGS-2: 42.5 in HVPE
group and 45 in non-HVPE group, ns). The proportion of patients
requiring mechanical ventilation, or vasopressors, were similar (51.6%
and 45, 2% in the HVPE group and 40.5% and 42, 9% in the non-HVPE
group, respectively, p =ns). Patients in the HVPE group received a
median of two sessions. Thirty-two (76.2%) patients out of 42 in the
non-HVPE group had renal replacement therapy. At admission ALAT,
INR, bilirubin, were similar in the 2 groups (4825 UI/L, 6.69, 3.7 mg/L
in the HVPE group vs 4507 UI/L, 5.81, 3.8 mg/L in the non-HVPE group
respectively, p = ns), as well as creatinine and lactate levels (1.01 mg/L
and 5.4 mmol/L vs 1.51 mg/L and 7.85 mmol/L, p=ns). Arterial
ammonia was significantly lower in the HVPE group (95.5 vs.190

pumol/L, p <0.0001). One (3.2%) of 31 patients was transplanted in the
HVPE group, compared with 17 (40.5%) of 42 patients in the non-
HVPE group. Five (16.1%) patients died at day 28 in the HVPE group,
versus 18 (42.9%) patients in the non-HVPE group (p =0.012). In the
HVPE group, none of the 5 deceased patients received LT, in the non-
HVPE group 15 patients died prior to LT and 3 after (at day 1 or 2 post
LT). 28-day transplant-free survival was significantly higher in the
HVPE group (80, 7% vs 23.8%, p <0.0001), as well as overall survival
(83.9% vs 57.1%, p=0.002). Lactate level at admission and the use of
HVPE were significantly associated with both transplant-free and
overall survival in a multivariate analysis.

Conclusion: This study suggests that in patients with P-ALF meeting
the KCH criteria, the use of HVPE may improve transplant-free and
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overall survival. Whether HVPE is an alternative to LT or serves as a
bridge to LT remains to be evaluated in larger populations.
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Background and aims: Acute on chronic liver failure (ACLF) is often
characterized by precipitating events of which pathological bacterial
translocation (BT) from the gut and/or bacterial infections have been
proposed to be of particular pathophysiological relevance. In ACLF i)
excessive adrenergic drive has been shown by markedly increased
serum levels of norepinephrine (Jalan et al. (2015) Liver international )
and ii) non-selective beta-blocker therapy appears to improve short-
term mortality (Mookerjee et al. (2016) Journal of Hepatology). The
gut-vascular-barrier (GVB) is fundamental for limiting access of
pathological BT to the gut-liver-axis but has not been addressed as for
changes induced by adrenergic drive and/or ACLEThus, we aimed to
characterize the small intestinal GVB in terms of function, structure
and integrity in dependency on beta-adrenergic stimulation, block-
ade (by propranolol) and/or presence of liver cirrhosis and ACLE.
Method: ACLF was induced in C57BI/6 cirrhotic mice (bile-duct-
ligation) via LPS i.p. and beta-adrenergic hyperactivity was induced
by chronic intraperitoneal delivery of isoproterenol (by osmotic mini
pump) for 7 days. Duodenal GVB-function was determined in-vivo by
confocal laser endomicroscopy assessing extravasation of FITC-
albumin. Endothelial intercellular junctions (VE-cadherin, claudin-
5) were evaluated in duodenal tissues by immunofluorescence. To
evaluate the direct effects of beta-adrenergic hyperstimulation on
murine vascular endothelial cells (MIVECs), we performed transwell-
permeability-assays for FITC-albumin.

Results: Chronic beta-adrenergic hyperstimulation caused patho-
logical increases in FITC-albumin extravasation into the duodenal
lamina propria being even more pronounced in cirrhotic and ACLF
mice. Moreover, propranolol-treatment ameliorated FITC-albumin-
extravasation in ACLF mice. Changes in GVB-function induced by
beta-adrenergic stimulation were associated with significant reduc-
tions in VE-cadherin and claudin-5 in duodenal capillaries and
disrupted murine vascular endothelial cell monolayer in in-vitro.
Conclusion: Beta-adrenergic hyperstimulation modulates intercel-
lular junctions impairing vascular barrier integrity and function of
small intestinal GVB. This GVB-dysfunction may be a leading cause of
pathological loss of albumin as well as pathological BT fueling the
gut-liver-axis in ACLE.
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Assessment of liver fibrosis in patients taking Methotrexate: long-
term outcomes and changes in measurements over time
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Background and aims: Methotrexate is used to treat a variety of
inflammatory diseases, particularly inflammatory arthritis and
psoriasis. Despite its effectiveness, there have been concerns about
the risk of liver fibrosis, although the relationship has been poorly
understood. Recently there has been greater acknowledgement of the
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importance of metabolic dysfunction risk factors. In this context we
have reviewed our use of FibroScan for Liver Stiffness Measurement
(LSM) in patients prescribed Methotrexate over 12 years.

Method: This was a retrospective, single-centre study. Patients on
Methotrexate referred to our Liver Service with suspicion of liver
injury were identified from FibroScan studies. Data was collated
between October 2008 and December 2020. LSM was categorised as
<8 kPa, 8-12 kPa and >12 kPa with regards to risk of subsequent liver
related events. From the laboratory data, the AST-to-ALT ratio, APRI
and FIB-4 index were calculated and P3NP value, if available,
recorded. A reliable FibroScan was defined as an IQR percentage of
median LSM <30%, or >30% if LSM <7.1 kPa as previously described.

Results: 369 LSMs were obtained, of which 325 (88.1%) were reliable.
The most common indication for Methotrexate was psoriasis (68.9%).
The Medium probe was used in 180 scans (61.8%). Overall, abnormal
LSM (>8 kPa) were seen in 25.8% with just 10.8% having high risk
scores >12 kPa. On logistic regression analysis diagnosis of diabetes
(p<0.0001 (6.21; 2.58, 14.96)), use of the XL probe (p =0.006 (3.76;
1.46, 9.6)) and FIB-4 index p =0.0004 (2.52; 1.51, 4.21)) were related
toa LSM >12 kPa. In total there were 44 deaths (15.9%) after a median
follow-up of 2767 (2536, 3011) days from their index assessment.
Two of these deaths were liver-related (following decompensation
with ascites) and both of these patients had a LSM >12 kPa. The 33
patients with a LSM >12 kPa had a median follow-up of 3509 (2672,
3954) days. Of these patients there were just 3 (9.1%) who
experienced liver related events: the 2 deaths as above and 1
patient with bleeding from portal hypertensive gastropathy. Forty
eight patients had more than 1 LSM: median time interval between
scans was 726 (623, 817) days. The median change in LSM -0.3 (-0.7,
0.3) and change in FIB-4 +0.04 (—0.08, 0.08). Sixteen patients changed
LSM category: 7 to a lower and 9 to a higher category. 1 patient
progressed to LSM >12 kPa.

Conclusion: Liver-related events are rare in patients taking
Methotrexate and occurred only in those with a baseline LSM
>12 kPa. FIB-4 index and markers of metabolic dysfunction (diabetes
and XL probe use) were related to high LSM values. Clinically
significant change in LSM on interval scanning after a median of 2
years was rare.
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Background and aims: Circulatory failure (CF) is a severe type of
extrahepatic organ failure in acute-on-chronic liver failure (ACLF), but
its clinical characteristics and outcomes were undefined. This study
aimed to clarify the clinical characteristics and survival benefit of
liver transplantation (LT) in hepatitis B virus-related ACLF (HBV-ACLF)
patients with CE
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Method: Data from 2247 hospitalized HBV-ACLF patients, with and
without CF, were enrolled from the Chinese Group on the Study of
Severe Hepatitis B open cohort to assess the survival benefit of LT by
propensity score matching (PSM) analysis and stratification analysis.
Results: Among all patients, 222 individuals were diagnosed with CF,
while 2025 did not exhibit CE Patients with CF were older, had worse
laboratory indicators, and had higher higher proportions of cirrhosis
and complications, more frequent multiorgan failures and mortality
(28/90/360-day: 93.6%/95.2%/95.7% vs. 26.9%/37.7%/43.1%, p < 0.001)
than those without CE. Age, white blood cell counts, and international
normalized ratio (INR) were identified as independent risk factors for
the onset of CF during hospitalization. HBV-ACLF patients with CF
who underwent LT exhibited significantly improved survival rates
compared to those without transplantation (28-/90-/360-day: 62.9%/
54.3%/54.3% vs. 6.4%/4.8%|4.8%, p < 0.001), supported by PSM analysis
(28-/90-/360-day: 62.9%/54.3%(54.3% vs. 71%[71%|7.1%, p<0.001).
Furthermore, stratification analysis showed that CF patients with an
INR <3.5 had a higher 360-day post-LT survival rate.

Conclusion: HBV-ACLF patients with CF exhibited a poor prognosis,
and LT significantly improved their survival. Patients with INR <3.5
had a higher survival benefit from LT. These findings could provide
evidence for the appropriateness and limitations of LT in ACLF
patients with CF and help refine candidate selection for LT in clinical
practice.
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Background and aims: The diagnosis of drug-induced liver injury
(DILI) is very challenging, because there is no highly sensitive and
specific biomarker or pathological findings for the diagnosis. In Japan,
a scoring system based on RUCAM was developed in 2004, but it has
not been revised since then. In 2022, a revised electronic version of
RUCAM (RECAM) was reported based on the American and Spanish
DILI databases. In this study, we validated the RECAM using Japanese
DILI database and aimed to develop a Japanese version of the RECAM.

Method: Clinical information on Japanese patients with DILI were
retrospectively collected from 5 centers. The diagnosis of DILI was
made by expert’s causality decision in each center. We collected the
clinical information required for validation of RECAM, included
suspected drug, time from taking or discontinuing suspected drug to
onset of liver injury, liver function test values at onset (AST, ALT, ALP,
GGT), dechallenge or washout, and information to exclude alternative
diagnosis for liver injury, such as hepatitis virus markers, autoanti-
bodies, imaging results, and alcohol intake. The obtained clinical
information was then used to score each case using RECAM to
examine the likelihood of DILI for each case. Finally, we investigated
the factors contributing to instances where scores were low, leading
to a determination of “possible” or “unlikely” with RECAM.

Results: We collected 533 patients with DILI in Japan, and the scoring
using RECAM revealed that the median score was 2 [range —16-13]
and the categorization into highly probable (>8), probable (4-7),
possible (—3-3), and unlikely (<-4) yielded 53 (10%), 146 (27%), 254
(48%), and 80 (15%) cases, respectively. The combined percentage of
highly probable + probable was only 37%, indicating a low concord-
ance rate with the experts’ diagnosis. Upon investigating the reasons
for low scores, it was observed that the primary cause of low scores
was due to the deduction with missing hepatitis virus markers, such
as anti-HBc IgM, which was not measured in cases with negative HBs
antigen, or anti-HEV IgM; anti-HEV IgA is used in Japan instead.
Deductions related to other domains were minimal. Since it is
unlikely that deductions related to missing hepatitis virus markers
will be issues in prospective applications of RECAM, we decided to re-
score without deductions related to hepatitis virus markers. At this
time, the median score increased to 7 [range -13-15]. The
categorization into highly probable, probable, possible, and unlikely
resulted in 197 (37%), 216 (41%), 106 (20%), and 14 (3%) cases,
respectively, with a combined percentage of highly probable +
probable reaching 78%.

Conclusion: By modifying the scoring related to viral hepatitis
markers, RECAM has demonstrated improved alignment with the
DILI diagnosis by Japanese experts. We hereby announce the
modified Japanese version as RECAM-] 2023.
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Background and aims: Hepatorenal syndrome (HRS) is a potentially
reversible form of acute kidney injury. A recent analysis of 3 North
American clinical trials showed that patients with lower serum
creatinine (SCr) levels at diagnosis derived greater benefit from
terlipressin (TERLIVAZ®), emphasizing the importance of early
identification and treatment of HRS. Terlipressin is currently the
only Food and Drug Administration-approved medication to treat
HRS in adults. This study evaluated the potential impact of a national
strategy for earlier HRS diagnosis and terlipressin treatment in the
United States (US).

Method: A decision-analytic model was developed to compare
various scenarios, assessing the distribution of patients across 3
different SCr groups at the time of HRS diagnosis (Curry et al, 2023).
Under the current clinical practice scenario, patients were grouped by
SCr level based on the CONFIRM trial data (<3 mg/dL: 45%; >3 to
<5 mg/dL: 55%). Under the early diagnosis and treatment scenario,
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the distribution of patients was assumed (<3 mg/dL: 85%; >3 to
<5 mg/dL: 15%) based on the results of an HRS medical chart review
study from the United Kingdom. The model only assessed terlipressin
on-label treatment, hence patients with SCr >5 mg/dL or grade 3
acute-on-chronic liver failure (ACLF) were excluded. Terlipressin HRS
reversal rate for the on-label population (SCr <5 mg/dL and ACLF
grade 0 to 2), 52.2% and 33.3% for SCr <3 mg/dL and >3 to <5 mg/dL,
respectively were generated from the CONFIRM trial. The annual HRS
incidence of 50, 000 was used to assess the impact of the early
diagnosis and treatment strategy. The incremental benefit was
calculated based on the difference between the scenarios multiplied
by the 40, 000 patients (based on the label).

Results: Earlier HRS diagnosis and treatment with terlipressin yields
3, 040 greater HRS reversals compared with the current clinical
practice. Consequently, this early treatment strategy results in 1200
more patients with 90-day survival without transplant and 960 fewer
patients with renal replacement therapy rate during hospitalization
compared with the current clinical practice. This strategy also leads to
fewer intensive care unit (ICU) days and a shorter overall length of
hospitalization. Further, a reduction in hospitalization, including ICU
stay, results in $11, 504 savings/cost offset per person and total annual
national savings of $460.2 million in the US (2023 US dollars).
Conclusion: Earlier HRS diagnosis and treatment with terlipressin
shows improved clinical outcomes including transplant-free survival
and reduced healthcare resource utilization compared to the current
clinical practice.
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Background and aims: A majority of studies have reported the
clinical characteristics and outcomes of drug-induced liver injury
(DILI), which originated from retrospective DILI cohorts in China. No
nationwide prospective study of DILI has been reported yet. Since
June 2022, we commenced a nationwide, multi-center, prospective
study (NCT05060289) to better understand the nature of DILI in
China.

Method: DILI patients hospitalized in the eight clinical centers,
located in the north, south, east, and west of mainland China were
enrolled. Eligible patients were those meeting the diagnostic criteria
of DILI with a RUCAM higher than three points with an acute clinical
course (<three months since onset). Competing etiologies of liver
injury were all excluded.They were followed up to either normaliza-
tion of liver biochemical tests or appearance of outcome events
(chronicity, acute liver failure, and death/liver transplantation).
Demographic, labratory, disease severity, liver pathology (if any),
and prognostic data were collected.

Results: A total of 130 patients were enrolled with 88 (67.7%) females
and the median age was 53 (42, 63) years old. 54.6% were attributed
to herbal and dietary supplements (HDS) and 22.3% were associated
with conventional agents and 22.3% with combination of HDS and
conventional agents. The median latency was 20 (7, 40) days. Most of
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the cases were hepatocellular injury type 103 (79.2%), the mixed type
was 12 (9.2%) and the cholestatic type was 15 (11.5%).The alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) were
significantly stepwised decrease along with hepatocellular, mixed,
and cholestatic group (ALT: 1037.0 (694.0, 1483.6), 345.0 (185.0,
429.0), 111.0 (89.3, 160.7), p < 0.001; AST: 709.0 (363.0, 975.4), 204.0
(145.0,306.0),93.5(56.8,202.0), p < 0.001). Mild, moderate and sever
liver injury occurred in 49 (37.6%), 77 (59.2%) and 4 patients (3.1%),
respectively. Liver biopsy was completed in 25 patients (19.2%) and
cholestatic hepatitis [11/25 (44%)] and acute hepatitis [9/25 (36%)]
were the top two common pathological patterns. Significantly more
patients with hepatocellular injury type had liver chemistries
normalization [85/103 (75%) vs. 9/12 (75%) vs. 8/15 (53.3%), p=
0.171]. Two patients with hepatocelluar injury type died of liver
fairlure.

Conclusion: This is the first nationwide, multi-center, prospective
DILI study in mainland China. HDS were the leading cause of DILI,
accounting for about half of the cases. Patients with hepatocellular
injury type have more proportion of liver normalization.
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Background and aims: Acute-on-chronic liver failure (ACLF) is a life-
threatening syndrome involving dysfunction in multiple immune
cells. This study aims to comprehensively depict the dynamic
immune responses along the progression of ACLE.

Method: We conducted single-cell RNA-sequencing (scRNA-seq) of
45 samples from 32 subjects using peripheral blood mononuclear
cells (PBMCs). Among the subjects, 17 hospitalized hepatitis B virus-
related ACLF and early stage non-ACLF patients were included to
exhibit a progressive, stable or recovering course of ACLE Bulk RNA-
Seq, flow cytometry and histological assays were employed for
external validation.

Results: The scRNA-seq identified forty-one immune cell clusters,
including 4 low-density neutrophil clusters, revealing cell-type-
specific changes in ACLF progression. FCGR4B+-neutrophil with
hyper-inflammatory phenotype and CD163+-macrophage emerged
as pivotal in progressive ACLF, especially in the end stage. Enhanced
CD39 and IL10 signaling have been identified, showing an anti-
inflammation effect in the end stage of ACLE. A significant reduction
in highly activated cytotoxic T cells, including GZMK+CD4+- and
GZMK+-COTL1+-CD8+- T cells, was correlated with disease severity.
Cellular interferon response and antigen presentation process
gradually decreased with the progression of ACLE The patients
were stratified into six subtypes with specific features, significantly
associated with ACLF outcome. External validation confirmed the
specificity of cell cluster signatures in ACLF progression.
Conclusion: Our comprehensive immune profiling reveals dynamic
changes in the innate and adaptive immune responses in progressive
ACLF, highlights anti-inflammatory role of macrophage and provides
diverse immune subtypes for ACLF stratified medicine.
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Establishing a predictive nomogram for 21-day transplant-free
survival in drug-induced liver failure
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Background and aims: The high prevalence of drug-induced liver
failure (DILF) have drawn great attention from clinicians.

Method: 202 DILF patients were enrolled between January 2016-
December 2022, and were followed up from DILF diagnosis to death,
liver transplantation, or 91 days afterward, whichever came first. The
primary end point, though, was 21-day TFS. Clinical data was
collected from all patients, and independent risk factors associated
with death/liver transplantation was identified using both uni- and
multi-variate Cox regression analyses.

Results: Independent risk factors incorporated into the predictive
nomogram are neutrophils (HR = 1.148, 95% CI=1.048-1.257), pro-
thrombin time (HR=1.048, 95% CI=1.017-1.080), albumin (HR=
0.880, 95% CI =0.823-0.941), acute kidney injury (HR = 2.487, 95% CI
=1.134-5.452), and hepatic encephalopathy (HR=3.378, 95% Cl=
1.744-6.543). The resulting nomogram was highly predictive, with an
area under the curve of 0.947 for 21-day TFS.

Conclusion: Compared to existing models, such as the Model for
End-Stage Liver Disease score, the predictive nomogram is more
accurate, only requires easily-measurable clinical and laboratory
metrics, as well as being able to directly calculate TFS at various time
points.
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Background and aims: Liver injury significantly impacts the
continuity of antineoplastic therapy, and even leads to drug
discontinuation in patients receiving immune checkpoint inhibitors
(ICIs). Currently available management for ICI-related hepatotoxicity
(IRH) is limited including glucocorticoids (GC) and certain immuno-
suppressants. In this study, we explore the efficacy of magnesium
isoglycyrrhizinate (MgIG), a therapeutic agent previously proven to
be safe and effective in acute drug-induced liver injury (DILI), in
patients with IRH.

Method: We conducted a 3-year, retrospective, multicenter, elec-
tronic medical record-based real-world study to evaluate the efficacy
of MgIG compared to GC in patients with IRH. Patients above 18 years
old who received only MgIG or GC after IRH episode with liver
biochemistry fulfilling the International DILI Expert Working Group
criteria for DILI were included. Liver injury due to other competitive
etiologies were excluded based on differential diagnosis by investi-
gators. Propensity score matching (PSM) was used to match age, sex,
and baseline alanine aminotransferase (ALT) between groups. The
primary end point is the change of ALT from baseline 10 days after
treatment. Secondary end points include change of aspartate
aminotransferase (AST), alkaline phosphatase (ALP), and total
bilirubin (Tbil) from baseline at day 10; change of liver biochemistry
before discharge; normalization rate and the proportion of patients
with >50% reduction of liver biochemistry 10 days after treatment and
before discharge.

Results: From December 2019 to December 2022, a total of 504 cases
were included, among which 358 received only MgIG and 146
received only GC. After PSM in a 2:1 ratio, these cases were divided
into MgIG group (n = 260) and GC group (n = 130). In MgIG group, the
change of ALT (-142.56 vs. —131.95 p =0.047) was more remarkable
compared to GC group 10 days after treatment, as well as AST
(=255.86 vs. —178.64, p=0.013). The proportion of patients with
>50% reduction in ALT (60% vs. 46.92%, p = 0.014) and AST (55.38% vs.

50%, p=0.046) were higher compared to GC group 10 days after
treatment. Before discharge, a higher proportion of patients with
>50% reduction in ALT (65.77% vs. 50.77%, p =0.004), AST (61.15% vs.
53.08%, p=0.008), and Thil (32.69% vs. 20.77%, p=0.014) were
observed in the MgIG group. Moreover, MgIG achieved a greater
change in AST (-264.51 vs. —166.91, p=0.008) and higher normal-
ization rate in ALP (30% vs. 15.38%, p = 0.025) before discharge.
Conclusion: The study provided preliminary evidence that MgIG
improves recovery of liver injury in IRH with possibly better efficacy
than GC. Further rigorous studies are warranted to support the use of
MglG in IRH.
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Background and aims: Drug-induced liver injury (DILI) represents a
diagnostic challenge for both general practitioners (GPs) and
hepatologists. Its estimated incidence ranges between 5 and 20
cases per 100, 000 persons/year. Since prospective studies assessing
DILI in the primary care setting are scarce, our study aimed to assess
its incidence, causes and outcomes among patients attending three
primary healthcare centers in Barcelona.

Method: This prospective study involved three primary care centres
attending a population of 100, 600 residents. An automated system
was designed to trigger an alert whenever a patient undergoing a
blood test (including liver function assessment), met one of
diagnostic DILI criteria: 1) ALT >5 ULN (upper limit of normal), 2)
ALp >2 ULN, or 3) ALT >3 ULN and total bilirubin (TB) >2 ULN. We
excluded other potential causes of abnormal liver function. The study
started in August 2022 and is scheduled to conclude in July 2024.
Results: During the initial 18 months, a total of 88 patients met the
specified analytical criteria: 37 (42%) ALT >5 ULN, 47 (53%) ALp
>2 ULN, and 4 (5%) ALT >3 ULN and TB >2 ULN. Among these patients,
half (52%) were male, with a median age of 61 years (IQR 39-82). DILI
was confirmed in 10 cases, with an estimated incidence of 7 cases per
100, 000 habitants/year (95%CI 1.5-11.8). Implicated drugs included
metamizole (2), atorvastatin (2), diclofenac (1), ibuprofen (1), oral
contraceptives (1), and metamizole plus diclofenac (1). Energetic
protein supplements were implicated in the remaining 2 cases. All
patients were managed by their GPs and subsequent analyses
returned to normal after discontinuation of the respective drug or
supplement.Among the 37 patients with ALT >5 ULN, the most
prevalent diagnoses were DILI (8; 22%) and infectious mononucleosis
(7; 19%). Among patients with ALp >2 ULN the most common
diagnoses were cancer involving the liver (12; 26%), heart failure (7;
15%), and primary biliary cholangitis (4; 47%). Notably, only 1 patient
(2%) received a diagnosis of DILI in this group. Among those with ALT
>3 ULN and TB >2 ULN, one individual (25%) had DILI. Thus, the
positive predictive value for diagnosis of DILI was acceptable for
patients with hepatocellular or mixed patterns (22% and 25%,
respectively) and very low for cholestatic pattern (2%).

Conclusion: The incidence of DILI in primary care is low, but GPs
should consider this diagnosis if ALT are significantly elevated
(>5 ULN). Pain killers, statins and dietary supplements are among
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the most common causes. Outcomes are good and liver test
normalization is the rule after drug interruption.

SAT-326

Immune-mediated liver injury induced by PD-1/PD-L1 checkpoint
inhibitors is different from idiosyncratic drug-induced liver
injury

Yan Wang', Yao Meng', Mengmeng Zhang, Tiantian Guo', Wei Chen!,
Liwei Liu?, Xinyan Zhao'. 'Liver Research Center, Beijing Friendship
Hospital, Key Laboratory on Translational Medicine on Cirrhosis,
National Clinical Research Center for Digestive Disease, Capital Medical
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Email: zhao_xinyan@ccmu.edu.cn

Background and aims: Immune-mediated liver injury induced by
immune checkpoint inhibitors (ILICI) has been reported in recent
years. However, ILICI differs from idiosyncratic drug-induced liver
injury (iDILI) in various aspects. In this study, we aimed to study the
differences of clinical characteristics between ILICI induced by PD-1/
PD-L1 inhibitors and iDILI.

Method: Data of ILICI and iDILI patients from January 2016 to
December 2022 at Beijing Friendship Hospital were retrospectively
collected. The clinical and laboratory data were collected and
compared between the two groups. Patterns of injury were defined
according to the R value.

Results: A total of 66 cases of ILICI and 316 cases of iDILI were
included in this study. The ILICI group exhibited a significantly higher
age compared to the iDILI group [65 (57, 70) vs. 56 (46, 64) years old,
p<0.001] and a lower proportion of females [17 (25.8%) vs. 254
(80.4%), p<0.001]. Among the ILICI group, 18 (27.3%) cases had no
available ALP at the time of onset, resulting in the absence of the R
value. Among the remaining 48 cases, a higher proportion of patients
were classified as cholestatic and mixed [39 (59.1%) vs. 93 (29.4%), p <
0.001], while a lower proportion were categorized as hepatocellular
[9(13.6%) vs. 223 (70.6%), p < 0.001] than that in the iDILI group. The
alanine aminotransferase (ALT) and aspartate aminotransferase (AST)
in the ILICI group were significantly lower compared to iDILI group at
peak levels [ALT: 125.0 (75.8, 231.0) vs. 635.0 (340.8,1087.0) U/L, p <
0.001; AST: 132.9(85.1,296.3) vs. 476.0 (221.5, 820.5) U/L, p < 0.001].
The serum immunoglobulin G levels were similar between the ILICI
and iDILI group [1220.0 (972.5,1435.0) vs. 1350.0 (1100.0, 1612.5) mg/
dL, p=0.078].

Conclusion: The ILICI demonstrates distinct clinical characteristics
that differ from iDILI, with a higher prevalence of older individuals
and males in the ILICI group. Additionally, ILICI tends to present as
cholestatic and mixed liver injury, in contrast to iDILI. Notably, there
was no difference in the levels of serum immunoglobulin G between
the two groups.

SAT-327

The combination of s-ademethionine with Bifidobacterium
infantis 35624 inhibits oxidative stress as a risk factor for
cytostatic-induced liver injury

Igor Skrypnyk!, Ganna Maslova', Roman Skrypnyk'. ' Poltava State
Medical University, Poltava, Ukraine

Email: inskrypnyk@gmail.com

Background and aims: The conduction of chemotherapy (CT) in
patients with chronic lymphoproliferative disorders (CLPD) is
associated with oxidative stress which is considered a key pathogenic
mechanism of cytostatic-induced liver injury.

The aim is to investigate the effect of s-ademetionine (s-AMe) in
combination with Bifidobacterium infantis 35624 on oxidative stress,
as a method of prevention of liver injury in patients with CLPD during
CT.

Method: 38 patients with CLPD were examined. 20 (53%)-B-cell
Chronic lymphocytic leukemia, 18 (47%)-B-cell Non-Hodgkin
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lymphoma, 8 (21%) females and 30 (79%) males, age 30-76.
Patients received CT according to current guidelines. Patients were
divided into groups: I-A (n = 13)-patients with CLPD, who underwent
only CT; I-B (n=12)-patients with CLPD who during CT received s-
Ame 1000 mg/day for 30 days, I-C (n = 13)-patients with CLPD who
during CT received S-AMe 1000 mg/day and Bifidobacterium infantis
35624 1 capsule/day for 30 days and group II (n=20) -the control
group of practically healthy individuals. Several biochemical markers
were determined: the activity of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), alkaline phosphatase (ALP),
gamma glutamyl transferase (GGT), level of plasma bilirubin and
concentration of substances that form a trimethine complex with 2-
thiobarbituric acid (TBA).

Results: Preexisted liver function test abnormalities were deter-
mined in 38.5% (5/13) patients in group I-A, in 25% (3/12) patients in
group I-B and in 38.5% (5/13) patients in group I-C. At the same time
in patients of groups I-A and I-B, the concentration of TBA in plasma
was in 1.38 (p=0.0479) and 1.3 times (p = 0.0122) accordingly higher
compared to controls. After the 3d course of CT liver function test
abnormalities were present more frequently in patients of group I-A
compared to group I-B X? (1, N=25)=9.07 (p=0.002) and group I-C
X2(1,N=26)=9.90(p=0.001). At the same time after the conduction
of CT the level of several biochemical markers in group I-A were
higher compared to I-B and I-C groups: ALT was higher in 2.1 (p=
0.012) and 2.5 times (p =0.046) accordingly, AST in 1.74 (p=0.009)
and 2.0 times (p = 0.0037) accordingly, GGT in 2.13 times ( p = 0.0195)
and in 2.4 times (p =0, 002), ALP in 1.5 times (p=0.012) and in 1.3
times (p = 0.0149) accordingly, without reliable changes in the level
of bilirubin. Important that in groups I-B and I-C after the conduction
of CT the level of TBA was in 1.39 (p=0.0005) and 1.46 times (p=
0.0002) accordingly lower compared to group I-A.

Conclusion: The infusion of s-AMe and the combination of s-AMe
with Bifidobacterium infantis 35624 during CT in patients with CLPD
provides inhibition of oxidative stress that can prevent abnormalities
in liver function.

SAT-330

Depressed TFAM promotes acetaminophen-induced
hepatotoxicity regulated by DDX3X- PGC10-NRF2 signaling
pathway

Sisi Chen!, Qin Ouyang', Mei Liu?, Feng Ren?, Jian Huang. 'Beijing
Friendship Hospital, Capital Medical University, Beijing, China; *Beijing
Youan Hospital, Capital Medical University, Beijing, China

Email: thoughtfmu@163.com

Background and aims: Acetaminophen-induced acute liver injury
(AILI) is the most prevalent cause of acute liver failure in developed
countries and mitochondrial dysfunction plays a dominant role in the
pathogenesis of AILL. Mitochondrial transcription factor A (TFAM) is
an important marker for maintaining mitochondrial functional
homeostasis and also helps to maintain the integrity of mitochondrial
DNA (mtDNA), while its possible functions in AILI are unclear. This
study aimed to investigate the function of TFAM and its regulatory
molecular mechanism in the progression of AILIL

Method: TFAM was detected in the liver of AILI patients and mouse
models. The role of TFAM and DEAD (Asp-Glu-Ala-Asp) box
polypeptide 3 X-linked (DDX3X) in AILI was determined in mouse
and cellular models with TFAM overexpression or DDX3X knock-
down, respectively.

Results: TFAM expression is suppressed in the liver of AILI patients
and mtDNA levels are increased in serum. Overexpression of TFAM
alleviates the liver necrosis, activated inflammatory and apoptotic
responses, and mitochondrial dysfunction caused by APAP overdose.
Treatment of the AILI mouse model with N-acetylcysteine (NAC), a
drug used to treat APAP overdose, resulted in significant activation of
TFAM. In vivo experiments confirmed that TFAM expression was
negatively regulated by DDX3X. Knockdown of TFAM superseded the
protective effect of DDX3X knockdown on APAP overdose induced
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liver injury. Mechanistic studies showed that nuclear respiratory
factor 2 (NRF-2), a key regulator of TFAM, was selectively activated
after DDX3X knockdown via activated peroxisome proliferator-
activated receptor y coactivator 1 (PGC-1a), both in vivo and in vitro
experiments.

Conclusion: This study demonstrates that depressed hepatic TFAM
plays a key role in the pathogenesis of AILI, which is regulated by
DDX3X- PGC1a-NRF2 signaling pathway.

SAT-331

Anticancer drugs are the first cause of drug-induced liver injury in
the REFHEPS network

Lucy Meunier', Eleonora De Martin?, Bénédicte Delire?,

Fanny Lebosse?, Amel Zahhaf', Dominique Larrey”, Yves Horsmans®.
TCHU Montpellier, Montpellier, France; >Centre Hepato Biliaire, Villejuif,
France; 3Saint Luc Hospital, Bruxelles, Belgium; “Hopital Croix Rousse,
Lyon, France; >CHU Montpellier, Montpellier; SHopital Saint Luc,
Bruxelles, Belgium
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Background and aims: Drug hepatotoxicity is the main cause of drug
withdrawals from the market and halted development of new
molecules. International hepatotoxicity networks are essential for
the emergence of hepatotoxicity data. At the end of 2021, REFHEPS
was created to collect hepatotoxicity cases in France and Belgium and
provide specialist advice on request. We report data from the first 2
years of the network’s existence.

Method: All cases submitted to REFHEPS were analyzed retrospect-
ively by a panel of hepatotoxicity experts. The profile of liver damage
(cytolytic, cholestatic or mixed), its severity and the imputability of
suspected drugs or other health products were assessed according to
recently defined international criteria (RUCAM score and American
DILIN method (1-3)).

Results: In 2022 and 2023, 213 cases were submitted to REFHEPS.
Four cases were excluded for differential diagnosis, and 36 are
currently being adjudicated. A total of 173 cases were analyzed, 116
(67%) with a single implicated drug, 46 (26.6%) with 2 and 11 (6.4%)
with 3 or more drugs. The mean age of patients was 55.8 years (95%
Cl: 53.0-58.5), and the majority were women (n = 106; 63.6%). Drugs
causing DILI were antineoplastic (65%), antibiotics (5%), analgesics
(7%), herbal and dietary supplement (2%), biotherapy and immuno-
suppressive drugs (4%), non-steroidal anti-inflammatory drugs (3%)
and recreational drugs (1%). In 13% of cases, the drug involved is more
unusual. The main category of drugs incriminated were antineoplas-
tic. In this category, the therapeutic classes most frequently found
were: immune checkpoint inhibitors (n=66, 38.2%) and CDK4/6
inhibitors (n =24, 13.9%).

Conclusion: After 2 years of REFHEPS existence, over 200 cases have
been submitted. The majority of cases are related to anticancer drugs.
In two-thirds of cases, several drugs are potentially responsible for
toxicity. Antineoplastic drugs have become the first cause of DILI in
our network, mainly represented by immune checkpoint inhibitors.
Some cases are currently being analyzed, and more complete data
may be presented at the EASL congress.
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Background and aims: Tamoxifen (TAM) is the most widely used
hormonal treatment for breast cancer, and it is well-known for
causing drug-induced steatotic liver disease. However, the clinical
manifestation and optimal management of TAM-induced liver injury
remain insufficiently understood. Therefore, we aimed to explore the
frequency and clinical characteristics of drug-induced liver injury in
breast cancer patients receiving TAM treatment.

Method: We retrospectively analyzed 192 breast cancer patients who
initiated TAM treatment between January 2008 and December 2017
atour institution. Patients who underwent blood tests and abdominal
ultrasonography after receiving TAM for at least one year were
included. In this study, liver injury was defined as alanine
transaminase (ALT) exceeding twice the upper limit of normal and/
or alkaline phosphatase (ALP) exceeding the upper limit.

Results: Among the 192 patients, 191 (99.5%) were female, with a
median age of 47 years. The median duration of TAM treatment at the
time of the last abdominal ultrasonography was 3.4 years.
Pretreatment abdominal ultrasonography was performed in 155
patients, revealing liver steatosis in 83 patients. After TAM treatment,
140 patients (72.9%) exhibited liver steatosis, with ALT elevation in 6
cases, ALP elevation in 3 cases, and both in 3 cases. Two patients
(1.0%) showed morphological changes in the liver and splenomegaly,
which suggested progression to cirrhosis. Thirteen patients (6.8%)
discontinued TAM treatment due to liver injury or severe steatosis.
Several years were required to recover from liver steatosis after TAM
discontinuation. Among the 72 patients without pre-existing liver
steatosis, 32 patients (44.4%) developed liver steatosis after TAM
treatment, but no patients showed elevated ALT or ALP.

Conclusion: In patients without pre-existing steatotic liver disease,
approximately 40% developed liver steatosis after TAM treatment, but
no patients showed significant elevation of ALT or ALP. On the other
hand, some patients with pre-existing liver steatosis developed
significant liver injury, with two cases progressing to cirrhosis.
During TAM treatment, careful monitoring of liver function is needed,
especially in patients with pre-existing steatotic liver disease.
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Efficacy of magnesium isoglycyrrhizinate as add-on therapy to
glucocorticoids in immune checkpoint inhibitor-related
hepatotoxicity
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Background and aims: Immune checkpoint inhibitor (ICI)-related
hepatotoxicity (IRH) impedes antineoplastic therapy and often
requires glucocorticoids (GC) as treatment. In this study, we explore
the efficacy of magnesium isoglycyrrhizinate (MgIG), a therapeutic
agent previously proven to be safe and effective in acute drug-
induced liver injury (DILI), as add-on therapy to GC in IRH.

Method: We conducted a 3-year, retrospective, multicenter, elec-
tronic medical record-based real-world study to evaluate the efficacy
of MgIG as add-on therapy to GC compared to GC monotherapy in
patients with IRH. Patients above 18 years old who received GC in
combination with MgIG or GC monotherapy after IRH episode with
liver biochemistry fulfilling the International DILI Expert Working
Group criteria for DILI were included. Liver injury due to other
competitive etiologies were excluded based on differential diagnosis
by investigators. Propensity score matching (PSM) was used to match
age, sex, and baseline alanine aminotransferase (ALT) between
groups. The primary end point is the change of ALT from baseline
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10 days after treatment. Secondary end points include change of
aspartate aminotransferase (AST), alkaline phosphatase (ALP), and
total bilirubin (Tbil) from baseline at day 10; change of liver
biochemistry before discharge; and normalization rate of liver
biochemistry 10 days after treatment and before discharge.

Results: From December 2019 to December 2022, a total of 318 cases
were identified, among which 172 received GC in combination with
MglG and 146 received only GC. After PSM in a 1:1 ratio, these cases
were divided into MgIG + GC group (n=134) and GC group (n=134).
In MgIG + GC group, the change of ALT (—187.19 vs. —134.27, p = 0.004)
was more remarkable compared to GC group 10 days after treatment,
as well as AST (-232.94 vs. —180.16, p =0.028), and Thil (—16.56 vs.
-9.49, p<0.001). Before discharge, MgIG +GC achieved a higher
normalization rate in AST (49.25% vs. 28.36%, p < 0.001), Tbil (49.25%
vs. 35.82%, p=0.026), and ALP (26.12% vs. 16.42%, p=0.029)
compared to GC group. The change in ALT (-196.1 vs —136.86, p=
0.006) and Tbil (-21.68 vs. —9.39, p<0.001) were also more
significant in MgIG+GC group before discharge. There was no
statistical difference in the dose of GC or course of treatment after
the occurrence of liver injury between two group.

Conclusion: The study provided preliminary evidence that MgIG may
aid to improve recovery as add-on therapy to GC in patients with IRH.
Further rigorous studies are warranted to explore whether MgIG can
partially substitute GC in IRH.
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Histopathological findings in liver biopsies of patients affected by
multiple sclerosis undergoing disease-modifying therapies and
pulse methylprednisolone
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Background and aims: Patients affected by multiple sclerosis (MS)
undergoing disease-modifying therapies (DMTs) may develop liver
injury, due to their hepatotoxic potential. Even today, the differential
diagnosis between drug-induced liver injury and autoimmune
hepatitis remains a challenge. In this study, we report a case series
of 8 patients, 3 exposed to methylprednisolone (MTP), 2 undergoing
fingolimod therapy and 2 treated with natalizumab. One more
patient underwent MTP administration during fingolimod long-
standing treatment. We document the pattern of liver disease,
diagnosis and consequences on therapy.

Method: From 2015 and 2023, 8 patients with MS (pwMS)
underwent liver biopsy because of elevation of liver enzymes
during or after DMTs administration. Indices of hepatocellular
damage, autoimmune antibodies, viral serology were evaluated and
liver biopsies were investigated for all patients.
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Results: Six patients were females (75%) and 2 males (25%). Mean age
at presentation of liver enzyme elevation was 41 years and mean MS
duration was 7.10 years. All patients displayed a relapsing remitting
phenotype and median Expanded Disability Status Scale at liver
enzyme elevation was 1.5 (interquartile range 1.0-2.0). In 5 of the 8
(62, 5%) patients anti-nucleus autoantibodies (ANA, equal or superior
to 1:160) and in 1 of them anti-smooth muscle autoantibodies
(ASMA, equal to 1:40) were found and possible autoimmune
hepatitis was suspected. No hypergammaglobulinemia was detected.
No patients had viral infection. There was no evidence of metabolic
and storage liver disease. On liver biopsies, none of the patients had
histology consistent with autoimmune hepatitis. PwMS treated with
MTP and natalizumab developed severe acute hepatitis, with
confluent necrosis. Portal tracts were only mildly affected. Patients
on treatment with fingolimod exhibited vascular alterations, resem-
bling porto-sinusoidal vascular disease, with minimal lobular
inflammation. The patient undergoing MTP during fingolimod
treatment had overlapping features with those administered with
MTP.

Conclusion: In all cases, the hepatocellular damage indices returned
to the normal range when the aforementioned drugs were discon-
tinued. The results emerged from liver biopsies turned out to be
decisive, allowing patients to benefit from the switch to new
therapies for MS. This highlights liver biopsy contributes, with
clinical and laboratory data, to the management of pwMS with liver
injury, avoiding an overdiagnosis of autoimmune hepatitis, which can
impact negatively on the follow-up and therapy.
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Pathological dynamics and clinical implications of hepatitis in
cancer patients undergoing immune checkpoint inhibitor
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Background and aims: With the widespread use of immune
checkpoint inhibitors (ICIs) in cancer therapy, cases of suspected
hepatitis as an immune-related adverse event have increased.
However, detailed investigations of the clinical course and liver
biopsy findings at the onset of hepatitis are limited, especially in
patients with coexisting chronic liver diseases such as hepatocellular
carcinoma (HCC). Our study investigates the clinical course and
pathologic liver biopsy findings during ICI-related hepatitis in our
institution, focusing on the changes from ICI initiation to hepatitis
onset in HCC patients.

Method: We analyzed the clinicopathologic features of patients
treated with ICIs who underwent liver biopsy for suspected ICI-
related hepatitis.

Results: The study included 23 patients: 13 with HCC, 4 with renal
cell carcinoma, 2 with lung cancer, and one each with malignant
melanoma, paranasal sinus cancer, esophageal cancer, and breast
cancer. The median time from the start of ICI to the development of
hepatitis was 52 days. Eighteen patients had grade 3 or higher
hepatitis as indicated by elevated aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP), or total
bilirubin (T-BIL), with 14 requiring steroid treatment. Pathologic
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examination revealed 19 cases (82.6 percent) of hepatitis type, 2 of
bile duct type, and 2 of mixed type. In hepatitis type, the
inflammation was limited to the lobule in 5 cases, to the peri-
central vein in 5 cases, and to both in 9 cases. Among 14 patients with
periportal inflammation, 12 had elevated AST/ALT of grade 3 or
higher. In HCC patients, comparison of liver biopsies taken before ICI
and at the onset of hepatitis provided detailed insights into the
progression of inflammation.

Conclusion: ICI-related hepatitis predominantly presents as hepatitis
type with lobular or central venous perivascular inflammation.
Specifically, 11 patients with central venous perivascular inflamma-
tion showed significant AST/ALT elevation requiring steroid therapy.
Comparison of liver biopsies before and after ICI treatment in HCC
patients was critical for accurate diagnosis and treatment planning.
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Monocytes/macrophages imbalance in chronic drug-induced liver
injury: potential candidates for disease pathogenesis
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Background and aims: Monocytes/macrophages are core immune
cells involved in the initiation, development, progression, and/or
resolution of drug-induced liver injury (DILI). However, it is unclear
whether monocytes/macrophages are involved in the chronicity of
DILL In this study, we aimed to characterize monocytes/macrophages
in chronic DILI and provide a basis for understanding the pathogen-
esis of DILI chronicity.

Method: This study was conducted according to the ethical guide-
lines of the 1975 Declaration of Helsinki (6th revision, 2008), and
approved by the Ethics Committees of Fifth Medical Center of Chinese
PLA General Hospital (No. R2015139DC020). Participating patients
provided written consent for both liver biopsy and blood collection
during the period of hospitalization. Plasma cytokines related to
monocytes/macrophages [interleukin (IL)-12p70, IL-6, and IL-10],
immunophenotype of peripheral monocytes and hepatic macro-
phages were evaluated by flow cytometry and immunofluorescence
staining in patients with chronic DILI, acute DILI, and healthy
volunteers.

Results: In patients with chronic DILI, plasma levels of IL-12p70 and
IL-6 (M1-related cytokines) were significantly increased (p < 0.01, p <
0.05, respectively), whereas the plasma level of IL-10 (M2-related
cytokine) was significantly decreased (p < 0.01). The secretion of IL-
12 (M1-like marker) was increased (p <0.05), while the secretion of
IL-10 (M2-like marker) was decreased (p < 0.05) by lipopolysacchar-
ide-stimulated peripheral monocytes in patients with chronic DILL
The expression of CD206 (M2-like marker) on peripheral monocytes
was significantly decreased (p <0.05). An increase in CD68 + CD80+
macrophages (M1-like macrophages) and a decrease in CD68 +
CD206+ macrophages (M2-like macrophages) was also observed in
the liver tissue of chronic DILIL.

Conclusion: M2-like monocytes/macrophages are significantly
decreased and M1-like monocytes/macrophages are significantly
increased in chronic DILI, potentially contributing to the disease
pathogenesis. These findings would inspire monocyte/macrophage-
based targeted therapies for this challenging disease.

Alcohol-related liver disease and
MetALD - Basic
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Functional characterization of intrahepatic CD8+ T lymphocytes
in patients with severe alcohol-associated hepatitis
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Background and aims: Intrahepatic neutrophil and T lymphocyte
infiltrations have been associated with severe alcohol-associated
hepatitis (SAH). Our previous study identified two SAH phenotypes
despite a similar clinical presentation, one with high intrahepatic
neutrophils but low numbers of CD8* T cells (Neu™CD8!°), and one
with low neutrophils but high CD8+ T cells (Neu'°CD8") and explored
the neutrophil function in SAH. Interestingly we have previously
found that patients with alcohol use disorder have markedly reduced
Tcells in small intestines. However, the functions of T cells in SAH and
the effects of intestinal T cells on SAH remain largely unknown. This
translational study aims to characterize the role of T cell infiltration in
SAH pathogenesis.

Method: Multiplex immunofluorescence, bulk RNA-Seq and single-
cell RNA sequencing were performed in livers from SAH patients.
Mechanisms were evaluated using the chronic-plus-binge model.
Results: Multiplex immunofluorescence and transcriptomic analyses
confirmed two SAH phenotypes. Strikingly, CD8+ T cells in Neu'°CD8"
positively correlated with degree of cirrhosis and fibrotic gene
signatures. Furthermore, single-cell RNA sequencing revealed differ-
ent specific subpopulations of T cells in patients with SAH. To study
specifically the mechanisms of CD8+ T cell infiltration and the role
CD8 in the pathogenesis of SAH, wild-type control mice and several
strains of genetically modified mice were subjected to the chronic
plus-binge alcohol model, and we found that intrahepatic CD8 T cells
control neutrophil infiltration and ethanol-induced liver cell apop-
tosis. We also found that intestinal T cells, but not intrahepatic T cells
were markedly reduced in mice with chronic-plus-binge ethanol
feeding.

Conclusion: High number of CD8+ T cells infiltrate the liver in SAH
patients with underlying cirrhosis. CD8+ T cells control intrahepatic
neutrophil infiltration and liver cell death during SAH. Future studies
will investigate how the reduced intestinal T cells affects SAH.
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Farnesoid X receptor agonist INT-787 protects human liver
organoids from alcohol-induced injury
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Background and aims: Alcohol-associated liver disease (ALD)
represents a spectrum of liver injury ranging from steatosis to
cirrhosis, and potentially to hepatocellular carcinoma. Activation of
the farnesoid X receptor (FXR) has been shown to decrease liver
steatosis, inflammation, and fibrosis in multiple animal models and in
patients with primary biliary cholangitis or metabolic dysfunction-
associated steatohepatitis. We assessed the therapeutic potential of a
semisynthetic bile acid analog and potent FXR agonist, INT-787, to
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determine its effect on alcohol-induced liver injury using an in vitro
human liver organoid model.

Method: Human liver organoids (3D InSight™) were obtained from
InSphero and were produced from primary human hepatocytes in co-
culture with non-parenchymal cells, including primary human
Kupffer cells and primary liver endothelial cells. Organoids were
cultured in human liver lean maintenance medium (InSphero). To
determine alcohol-induced liver injury and any mitigating effects by
INT-787, liver organoids were exposed to 0.5% ethanol (EtOH) or 0.5%
EtOH in presence of 0.3 micromolar INT-787 for 96 hours. Steatosis
was evaluated using Nile red staining; bead-based multiplex
enzyme-linked immunosorbent assay and adenosine triphosphate
(ATP) bioluminescence were used to quantify pro-inflammatory
cytokines (interleukin-6 [IL-6], tumor necrosis factor [TNF]-alpha)
and cell viability, respectively. Expression of genes implicated in
inflammation (COX2), fibrosis (TGFB1), oxidative stress (CYP2ET),
disruption of bile canaliculi (MRP2), and apoptosis (BAX) were
measured by real-time quantitative reverse transcription polymerase
chain reaction. Eight organoids per treatment group were pooled for
each assay. Statistical significance was determined using 1-way
analysis of variance with Dunnett’s multiple comparison test.
Results: EtOH-induced steatosis was significantly reduced in the
presence of INT-787 (p <0.001). Treatment with INT-787 also led to
decreases in EtOH-dependent IL-6 (p<0.001) and TNF-alpha
production (p<0.01). EtOH-induced COX2, TGFB1, and CYP2E1
expression was reduced in the presence of INT-787 (p<0.001).
Decreased MRP2 expression with EtOH was inhibited by INT-787 (p <
0.001). Treatment with INT-787 significantly mitigated the nearly
50% reduction in cell viability observed with EtOH (p<0.01) and
suppressed the EtOH-induced expression of BAX (p < 0.001).
Conclusion: Human liver organoids exposed to 0.5% EtOH demon-
strated alcohol-induced liver injury, providing a reliable in vitro
model to study ALD. INT-787 significantly reduced the effects of
alcohol-induced liver injury via multiple protective mechanisms,
including inhibition of steatosis, inflammation, fibrosis, oxidative
stress, and apoptosis. Thus, INT-787 represents a promising molecule
for clinical evaluation of ALD treatment.
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Single-nucleus RNA sequencing of the liver identifies predictive
markers to corticosteroid treatment in patients with severe
alcohol-related hepatitis
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Background and aims: Severe alcohol-related hepatitis (sAH) has a
high 28-day mortality and corticosteroids are the only proven
therapy. However, 45% of patients do not respond, resulting in a
dismal prognosis and a 70% mortality rate. In this study, we elucidate
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the intricacies of therapy response in the liver through an integrated
transcriptomics analysis.

Method: We performed single-nucleus RNA sequencing (snRNA-seq,
10X) on liver biopsies from sAH patients (n=8) before initiation of
corticosteroids, acutely decompensated alcohol-related liver disease
patients (AD) (n =5) and healthy controls (n =4). A definite diagnosis
of sAH was established excluding patients with infection or acute-on-
chronic liver failure (ACLF) grade 0 or 1. We followed patients for one
year or until death. Mean Maddrey score was 18.8 +3.4 for the AD
group, and 59.1+13.8 for the sAH group. Protein validation of
selected targets was done using immunohistochemistry (IHC) in an
independent cohort and associated with outcome.

Results: We retrieved 152.283 good quality nuclei after analysis.
Comparing sAH to healthy, we observed changes in cell proportions
in immune and parenchymal cells. In hepatocytes at the RNA level,
1701 genes were differentially expressed (DEGs, logFc >0.25),
including a decrease in SULT2A1 (logFc=0.78, p,¢;-value <0.0001),
an enzyme that plays an essential role in bile acid and steroid
metabolism. No significant differences were observed in cell
proportions in sAH vs. AD. However, multiple differences were
found at the RNA level. 478 DEGs were observed in hepatocytes,
including a decrease in SULT2A1 (logFc=0.54, p,qj-value <0.0001).
When stratifying sAH based on therapy response at day 7, a higher
proportion of monocytes in responders (R, n=4) vs non-responders
(NR, n=4) (0.67£0.28% vs 0.28+0.19, p,g-value=0.02) was
observed. At the RNA level (372 DEGs), SULT2A1 expression was
significantly increased in R (logFc =0.71, p,q;-value <0.0001) which
was confirmed at the protein level using IHC in an independent sAH
cohort (p=0.02) including patients with infection and ACLF grade 2-
3. In addition, S100A9, as a monocyte marker, was significantly more
expressed in R vs NR on IHC (p=0.04).

Conclusion: We have constructed a snRNA-seq liver atlas for sAH,
providing a comprehensive resource to unravel its pathophysiology
and to identify novel therapeutic targets within the molecular
landscape of the liver during sAH. Additionally, we have developed
innovative models based on protein markers, enhancing our ability to
predict the response to corticosteroid therapy before its initiation.
This advancement holds promise for a more precise and personalized
approach in determining the most effective treatment strategies for
individual patients with sAH.
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Integrated plasma multi-omics analysis classifies key mycobiome,
microbiome and metabolome changes linked to development of
poor outcome in severe alcoholic hepatitis
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Background and aims: Severe Alcoholic Hepatitis (SAH) often
encompasses complication such sepsis, shock, fungal growth and
has high mortality rates. Plasma indicators linked to predisposition to
shock and early mortality, and mycobiome and its association in SAH
is elusive.

Method: Plasma multi-omics (Metabolomics, Metaproteomics and
fungal peptide based mycobiome) analysis was performed in
derivative cohort (50 healthy (HC), 50 alcoholic cirrhosis (AC) and
100 SAH patients (50 with sepsis and 50 with septic shock) using
High Resolution Mass Spectrometry (HRMS).The results were
validated using HRMS and Machine Learning (ML) in 300 SAH
patients, cross correlated and benchmarked with clinical parameters
and severity indices.

Journal of Hepatology 2024 vol. 80(S1) | S78-S836 S125


mailto:lukas.vanmelkebeke@kuleuven.be
mailto:jassi2param@gmail.com

POSTER PRESENTATIONS

Results: SAH patients median age (46) and MDF score>32 were
enrolled in the study. A total of 482 metabolite were upregulated and
356 metabolite were down regulated in the plasma of SAH as
compared to AC or HC (FC>1.5, p <0.05). Alpha and beta diversity of
microbiome and mycobiome was significantly higher in SAH as
compared to AC or HC (p < 0.05). Patients with Septic shock and those
attaining early mortality (SAH-NS) were enriched for B-oxidation,
TCA Cycle, Fatty acid, and Tryptophan metabolism. Plasma level of
Stearaldehyde (FC>4), L-Dihydroorotic acid (FC>6), 2-
Hydroxyglutaric acid (FC>4.34), and others significantly stratified
patients with Septic shock or those predisposed to early mortality in
SAH patients (p <0.05). The microbiome and mycobiome diversity
were distinct in SAH patients with sepsis, septic-shock, Vasoplegic
shock or those attaining early mortality. Plasma microbiome/
metabolome-based Probability for Diagnosis (POD) for sepsis was
>90% and of Septic-shock was 89% in SAH patients. Microbiome
modules/functionality directly correlated with metabolite modules,
clinical parameters, and severity indices in SAH-NS (R2>0.5, p<
0.05). Increased bacterial and fungal taxa Clostridia species (FC > 2.3),
Actinomycetes (FC > 3.75), Chlorobiia (FC > 5.4), Bacteroidia (FC > 81),
Gammaproteobacteria (FC > 3.2), and Erysipelotrichia (FC>2.7) and
functionality showed a direct correlation with bile acids, tryptophan
metabolites, others, and development of Shock (r2>0.85). ML
Validation of SAH-NS metabolite panel on 300 SAH patients
showed accuracy (>90%) and sensitivity/specificity (>95%) for
mortality prediction.

Conclusion: SAH septic patients showed iincrease in bacterial/fungal
taxa which reduces as patients become sicker due to prolonged
antibiotic administration. Further, we identified novel clinical
indicators and mycobiome for sepsis, shock and early mortality
which outperforms the diagnostic capabilities of current markers like
SIRS, SOFA and identify outlier patients, which do not fall under
current diagnostic criteria’s but have similar clinical presentation
thus covering a broader range of SAH patients.
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HSD17B13 loss-of-function splice variant delays onset of incident
steatotic liver disease and suggests slower progression in
established liver disease
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Background and aims: The genetic variant rs72613567 in hydro-
xysteroid 17-beta dehydrogenase 13 (HSD17B13) leads to enzymatic
loss of function (LOF) reducing the risk of developing steatotic liver
diseases (SLD) including metabolic dysfunction-associated steatotic
liver disease (MASLD), metabolic dysfunction-associated steatohe-
patitis and alcohol-related liver disease. Most research uses simple
case-control comparisons to measure the relationship between LOF
and SLD susceptibility, yet linkage of electronic health records and
whole-genome sequencing (WGS) in the UK Biobank (UKB) in nearly
500, 000 participants enables exploration beyond SLD susceptibility.
We leveraged UKB'’s longitudinal follow-up to measure HSD17B13 LOF
impact on age of SLD onset, progression from MASLD to cirrhosis, and
risk for liver-related or all-cause mortality.

Method: We captured HSD17B13 rs72613567 LOF genotype from
WGS data in 416, 000 unrelated UKB participants of non-Finnish
ancestry and modelled genotype additively. We used primary care,
hospital episodes and mortality registry data to identify clinical
diagnoses for MASLD and cirrhosis, and Cox-proportional hazards
regressions (CPH) to measure hazard ratios (HR) and 95% confidence

intervals (CI) for the association between HSD17B13 and age-of-onset
for MASLD and cirrhosis. CPH were adjusted for standard covariates
to evaluate HSD17B13 impact on progression risk from MASLD to
cirrhosis over 10 years post-MASLD diagnosis in 5600 cases,
HSD17B13 impact on 10 year liver-related mortality, and all-cause
mortality within each of 374, 000 participants without SLD, 7000
MASLD and 2500 cirrhosis cases. We used Kaplan-Meier survival
curves (KM) to inspect survival rates between HSD17B13 LOF allele
carriers and non-carriers.

Results: Each HSD17B13 LOF allele significantly reduced MASLD (HR
[95% CI], 0.94 [0.90-0.97]; p=0.00046) and cirrhosis (0.87 [0.83-
0.93]; p=0.0000039) risk; KM showed delayed age-of-onset for LOF
carriers. For MASLD cases, KM showed separation by HSD17B13 allele
with slower progression from MASLD to cirrhosis for LOF carriers;
CPH results were not significant (0.85 [0.69-1.05]; p=0.14). From
CPH, the LOF allele was not significantly associated with liver-related
or all-cause mortality in the non-SLD (p > 0.58), MASLD (p > 0.57) or
cirrhosis cohorts (p >0.20), with no clear separation by HSD17B13
LOF allele carriers in the KM. While not statistically different, deaths
in HSD17B13 LOF allele carriers in the cirrhosis cohort were lower
than non-carriers (8.8% [96/1092] vs 9.4% [136/1446], respectively).
Conclusion: HSD17B13 LOF variant rs72613567 was associated with
delayed age-of-onset for SLD and trends to delayed progression from
MASLD to cirrhosis. There was no significant effect of HSD17B13 LOF
on liver-related or all-cause mortality in this analysis; however, the
small number of deaths observed limits inference.
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Farnesoid X receptor agonist INT-787 exhibits high intestinal
localization
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Background and aims: Disruption of the intestinal barrier and
dysbiosis-driven inflammation are key factors in the pathogenesis of
alcohol-associated liver disease. Farnesoid X receptor (FXR) activa-
tion within the intestine reduces inflammation and preserves the
integrity of the intestinal epithelial and endothelial barriers. INT-787
is a hydrophilic, semisynthetic bile acid-derived FXR agonist with
significant intestinal activity in animal models, protecting intestinal
barrier integrity and promoting gut microbial reshaping. Here, we
report unique distribution properties of INT-787 that support its
potential for treatment of severe alcohol-associated hepatitis (SAH).

Method: In a phase 1, single-center, open-label study, 8 healthy male
subjects were administered a single oral dose of 50 mg [ **C]-INT-787.
Mass balance recovery of total radioactivity and concentrations of
INT-787 and its conjugates (glyco-INT-787 and tauro-INT-787) were
measured in urine, fecal, and plasma samples. Additionally, intestinal
permeability of parent and conjugated INT-787 were evaluated in a
Caco-2 human intestinal epithelial cell model (American Type
Culture Collection). Binding affinity for the ileal bile acid-binding
protein (IBABP), a regulator of bile acid transport and activity in the
small intestine, was assessed by MicroScale Thermophoresis (MST).

Results: Overall mean recovery of [**C]-INT-787 from feces and urine
over the 504-hour study was 94.1%; the primary route of elimination
was through the feces, with an arithmetic mean fecal recovery of
86.3%. INT-787 underwent moderate metabolism via glycine and
taurine conjugation and oxidation to yield a total of 17 metabolites.
The major compounds recovered from feces and urine were INT-787
(72.3%) and glyco-INT-787 (4.85%), respectively. Major plasma
components were glyco-INT-787 (40.3%), INT-787 (32.8%), and
tauro-INT-787 (8.89%). In vitro intestinal absorption of INT-787 in
Caco-2 cells was low compared to FXR agonist obeticholic acid (OCA;
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Papp (Atop) 6.4%107°cm/s vs 38.3x107° cm/s, respectively) and
even lower for tauro-INT-787 and glyco-INT-787 (P,pp, (a-to-p): 0.7 %
107 cm/s and 0.3 x 107 cmy/s, respectively). INT-787 and its meta-
bolites demonstrated markedly weaker binding affinity to IBABP
compared to OCA and its metabolites (MST dissociation constant [Kp]
>1000 microM for INT-787, glyco-INT-787, and tauro-INT-787 vs 135
+22 microM, 33 =6 microM, 43 + 8 microM for OCA, glyco-OCA, and
tauro-OCA, respectively).

Conclusion: Oral INT-787 is a unique FXR agonist with low intestinal
absorption resulting in high gut localization, likely due to the
inability of INT-787 and its metabolites to bind to IBABP. These
findings further support clinical studies evaluating the therapeutic
use of INT-787 in alcohol-associated liver disease, including sAH, in
which the integrity of the intestinal barrier is critical.
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Alcohol-related hepatitis is associated with a distinctive pattern
of disordered bile acid metabolism and reduced bile acid
transporter expression
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Background and aims: Alcohol-related hepatitis (AH) is charac-
terised by acute cholestasis and liver dysfunction in patients misusing
alcohol. We aimed to characterise the bile acid (BA) profile of AH and
explore its aetiology.

Method: BA concentrations were measured using UHPLC-MS in
serum and stool samples from patients with severe AH, healthy
controls, and controls with acute decompensation of alcohol-related
cirrhosis; classified as moderately decompensated (MDC, MELD <21)
or severely decompensated (SDC, MELD >21). Fibroblast growth
factor 19 (FGF19) concentrations were measured by ELISA in fasted,
early morning serum. RNA was extracted from liver biopsies (AH
patients only). Pairwise comparisons were made by Mann-Whitney U
test; correlation assessed by Spearman’s Rank.

Results: Serum conjugated primary BAs were notably elevated in AH,
even compared to SDC (n=69 vs 36; glycochenodeoxycholic acid
median 82.0 microM vs 48.0, taurochenodeoxycholic acid [TCDCA]
59.8 vs 25.0, glycocholic acid 36.3 vs 9.1, taurocholic acid [TCA] 16.0 vs
3.8; all p<0.001). However, the serum concentrations of the
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unconjugated primary BAs were highest in MDC (n=135; cheno-
deoxycholic acid [CDCA] median 0.861 microM; cholic acid [CA]
0.176). In AH, the serum unconjugated primary BA concentrations
were comparable to HC (n =69 vs n = 63; CDCA median 0.201 microM
vs 0.179; CA 0.071 vs 0.066; all p > 0.05). Faecal unconjugated primary
BA were higher in AH compared to HC (n=39 vs 51; CDCA median
74.9 microgram/gram dry stool vs 16.6, CA 47.7 vs 13.3; all p <0.003),
yet secondary BA were significantly lower (deoxycholic acid median
9.8 microgram/gram dry stool vs 970.7, ursodeoxycholic acid 4.1 vs
24.5, lithocholic acid 3.8 vs 734.0; all p<0.001). The faecal
concentration of conjugated primary BA in AH was negligible, with
many samples below the lower limit of quantification of the assay.
FGF19 was markedly elevated in AH compared to SDC and MDC (n=
10 vs 10 vs 8; median 5.84 ng/ml vs 0.61 vs 0.34; all p<0.005).
Hepatocyte BA transporter gene expression, particularly NTCP,
inversely correlated with MELD score and serum conjugated BAs
such as TCDCA and TCA (n=25; NTCP vs MELD rho=-0.562; vs
TCDCA rho = -0.549; vs TCA rho = -0.581; all p <0.004).
Conclusion: In AH, conjugated primary BAs accumulate in the serum,
even compared to SDC. Unconjugated primary BA do not. FGF19 is
elevated implying reduced BA synthesis. Unlike the passive, non-
ionic diffusion of unconjugated BA, conjugated BA require transpor-
ters to cross hepatocyte cell membranes for excretion into bile.
Downregulation of hepatocyte BA transporters appears to explain the
accumulation of conjugated BA in serum which distinguishes AH
from acute decompensation. BA transporter expression inversely
correlates with MELD score.
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Deep lipidomic analysis of plasma classifies lipid species capable
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severe alcoholic hepatitis (SAH)
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Background and aims: SAH encompasses high mortality, primarily
due to complications like sepsis and septic shock. Lipids play crucial
role in cell signaling, energy metabolism. There is limited under-
standing of role of lipids in sepsis initiation, shock induction, and
early mortality in SAH patients.

Method: Plasma lipidomics was used to explore the roles and
diagnostic efficacy of lipids in derivative cohort of (50 healthy (HC),
50 alcoholic cirrhosis (AC) and 100 SAH patients (50 with sepsis; 50
with septic shock) using high resolution mass spectrometry (HRMS).
Lipid species and based Probability of detection (PODs) for sepsis,
shock, and early mortality were validated by HRMS and Machine
Learning (ML) in 300 SAH patients and were cross-correlated and
benchmarked with clinical parameters/severity indices (MELD, SOFA,
and others).

Results: Lipidomics identified 3388 lipid species (8 major classes; 94
classes; 570 subclasses). Progressive decrease of total lipid pool was
seen, with increasing severity in SAH patients. SAH patients showed
(>1300 differentially expressed lipid species (DEL)’s vs AC or HC) with
significant downregulation of sphingolipids (31%), ceramides (15%),
and upregulation of Eicosanoids (15%), Bile acid derivatives (18%),
Fatty esters (11%) and others. Lipid Alpha diversity was significantly
lower in SAH and POD-SAH showed AUC>0.959 (p <0.05). Patients
with sepsis, septic shock, and Vasoplegic shock showed distinct
lipidomic signatures (>1.5 FC, p < 0.05). Lipid species-based diagnos-
tic accuracy of sepsis (POD-Sepsis =98%) and shock (POD-Shock=
97%) were found in SAH patients. Lipid Species; 2, 5-didehydro-D-
gluconic acid (157 FC), 2, 5-Diaminopentanoic acid (14 FC), and
others significantly segregated non-survivors. POD-Mortality showed
>94% accuracy (p<0.05). All PODs directly correlated with clinical
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parameters (lactate, NORAD, FIO2, MELD, AARC and others R2>0.5, p
<0.05). POD-shock/mortality showed highest beta-coefficient with
AKI/HE grades (p <0.05). POD-mortality had highest AUC>0.99 and
hazard ratio (HR =10, p <0.05) when benchmarked against severity
parameters. Finally, POD-mortality>45% predicted early mortality
and the mortality lipid panel showed>95% accuracy/sensitivity and
specificity in ML for mortality prediction.

Conclusion: SAH patients have hypolipidemia which worsens as the
patients become sicker. Restoring lipid pool in patients can reverse
the outcome. Also, clearance of classes like Fatty esters, eicosanoids,
bile acid- derivatives, and others could change patient’s outcome.
Further, we identified novel clinical indicators for sepsis, shock and
early mortality which outperforms the diagnostic capabilities of
current markers like SIRS, SOFA and identify outlier patients, which
do not fall under current diagnostic criteria’s but have similar clinical
presentation thus covering a broader range of SAH patients.
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Hepatocyte response to metabolic stress in alcoholic fatty liver
leads to sublethal cell toxicity through the perturbation of protein
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Background and aims: Alcoholic fatty liver (AFL) and metabolic
dysfunction-associated fatty liver (MAFL), representing the initial
stages of steatotic liver disease, serve as prerequisites for disease
progression to advanced stages. ALF and MAFL are distinguished
solely by clinical context as these conditions share histological and
radiographic features, as well as genetic risk factors. Hence, it remains
elusive whether they represent distinctive or shared pathophysi-
ology. This study aims to characterize the hepatocytic response to the
metabolic stress of AFL by contrasting it with that of MAFL, with the
goal of advancing our understanding of how AFL primes the
development of advanced stages of alcoholic liver disease (ALD).
Method: Human hepatocytes (HH), either primary or derived from
humanized liver chimeric mice (HLCM), were seeded onto collagen-
coated plates and cultured with DMSO-containing medium for 7
days, promoting the reinstatement of genuine characteristics.
Subsequently, HH were cultured with either ethanol (EtOH) or a
free fatty acid-sugar cocktail for an additional 7 days, during which
time DMSO was replaced with DMSO2 due to its potent inhibitory
effect on a multitude of hepatic metabolic enzymes. were character-
ized via mRNA-seq, ribosome profiling, and quantitative proteomics
to decipher the impact of metabolic stresses on the transcriptome,
translatome, and proteome. The results obtained from in vitro studies
were validated through in vivo experiments with HLCM.

Results: In vitro cultured HH exhibits the efficient EtOH metabolism
to acetate, the final metabolite, at a rate comparable that of the
human liver. In parallel, HH treated with EtOH developed macro-
vesicular steatosis at a comparable level to AFL liver tissue. HH treated
with the free fatty acid-sugar cocktail also developed macrovesicular
steatosis to an extent indistinguishable from AFL-HH. Despite the
identical appearance, mRNA-seq analysis revealed substantial

differences in the number and type of differentially expressed
genes, with only a small proportion exhibiting overlap.
Furthermore, polysome profiling of AFL-HH but not MAFL-HH
revealed substantial dissociation of mRNAs from ribosomes, indicat-
ing that metabolic stress in AFL results in potent suppression of
translatome. Subsequent in vitro and in vivo biochemical and protein
studies indicate that the translatome perturbation in AFL-HH is
largely attributed to an impairment of elongation processes rather
than initiation machineries. We also found that the translatome
deficiency results in the sublethal activation of cell death pathways in
AFL-HH but not in MAFL-HH upon exposure to inflammatory
cytokines.

Conclusion: Our work revealed a marked translatome perturbation
at the elongation stage and consequential cell toxicity in HH of AFL,
uncovering a previously unrecognized pathophysiology of ALD.
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The pan-cyclophilin inhibitor rencofilstat exhibits therapeutic
anti-fibrotic effects in human relevant models of alcohol-related
liver disease via extracellular matrix remodelling
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Background and aims: Alcohol-induced liver disease (ALD) repre-
sents a substantial challenge to global health as the foremost cause of
cirrhosis. The severity of hepatic fibrosis is a crucial prognostic factor
contributing to liver-related morbidity and mortality. Improved
diagnostic methods have enabled the early detection of fibrosis in
ALD patients, consequently driving a significant demand for
pharmaceutical interventions aimed at halting the progression to
end-stage liver disease. Inhibition of cyclophilins, peptidyl-prolyl
isomerases that facilitate protein folding and are overexpressed in
fibrosis, has been proven beneficial in several diseases, but the impact
on ALD and the mechanism of action is still unclear. Here, we
investigate the efficacy of a pan-cyclophilin inhibitor (rencofilstat)
currently in Phase 2 clinical evaluation for metabolic dysfunction-
associated steatohepatitis, on patient-derived models of ALD and
liver fibrosis.

Method: Rencofilstat was tested in human Precision Cut Liver Slices
(PCLS) exposed to ethanol and other stimuli to mimic key
characteristics of ALD, and in primary human hepatic stellate cells
(HSCs) activated by TGFbeta to model fibrogenesis. Fibrosis and cell
activation were assessed by gene (RNAseq, Quantigene) and protein
analysis ( proteomics, immunofluorescence, ELISA). A comprehensive
characterisation of changes in the extracellular matrix (ECM),
biochemical composition and fibre patterns/orientation, was per-
formed in PCLS and HSC-derived matrix using immunofluorescence,
confocal imaging, proteomics and TWOMBLI pipeline. Stiffness of
PCLS upon treatment was assessed by atomic force microscopy.
Results: The expression and secretion of pro-fibrogenic markers was
decreased in PCLS by the cyclophilin inhibitor. This was accompanied
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by a reduced amount of cell-derived matrix deposited by HSCs
treated with the drug in presence of TGFbeta. RNAseq and proteomic
analysis highlighted a consistent effect of rencofilstat on pathways
involved in ECM and collagen fibril organisation in PCLS and HSC-
derived matrix in vitro. These results were supported by significant
changes in fibre alignment, matrix density, and bundle arrangement,
suggesting ECM remodelling towards a potentially softer 3D matrix
structure, which was confirmed by a reduced stiffness of PCLS
exposed to rencofilstat.

Conclusion: Despite promising results in animal models, a substan-
tial “translational gap” persists and there are no approved therapies
to target alcohol-related fibrosis. This study demonstrates the
therapeutic effects of rencofilstat in relevant patient-derived 3D
models of ALD and fibrosis and proves the significant impact of
cyclophilin inhibition on ECM remodelling, with direct consequences
on tissue stiffness.

THU-321

Protein source differentially alters the outcome of fecal
microbiota transplant in mouse model of alcohol-related liver
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Background and aims: Fecal microbiota transplantation (FMT) is an
effective therapeutic option in alcohol-related liver disease (ALD).
Selection of donor and its microbiota composition defines the FMT
success. We evaluated the efficacy of pre-educating the donor
microbiota with variable protein sources (plant or animal based)
prior to FMT in remission of ALD.

Method: ALD mice were developed in 8wks by using Lieber-DeCarli
diets with incremental ethanol (5-25%) and twice a week thioace-
tamide (150 mg/kg, i.p.). Donors (n = 6) for FMT were fed egg or soya
protein isocaloric diet (1000 kcal/L) for 2 weeks. Gut microbiota
changes were assessed by 16 s rRNA sequencing post day7 of FMT.
PICRUSt analysis was performed to capture the functional pathways.
Histopathology, serum biomarkers of liver injury, and gene expres-
sion (RT-PCR) of inflammation were assessed.

Results: Egg-FMT (eFMT) reduced the liver injury significantly
compared to abstinence [AST (1.5-fold, p=0.002), ALT (1.4-fold, p=
0.002), bilirubin (1.4-fold, p=0.02), steatosis (6-fold, p=0.001),
fibrosis (2.8-fold, p=0.001)], or soya-FMT (sFMT) [AST (1.2-fold, p=
0.002), ALT (1.06-fold, p=0.1), bilirubin (1.2-fold, p =0.03), steatosis
(1.7-fold, p = 0.01)]. Both the FMTs reduced fibrosis similarly (1.1-fold,
p=0.14). eFMT also reduced the gene expression of hepatic pro-
inflammatory markers [TNFa (1.5-fold, p=0.02), IL6 (1.6-fold, p=
0.02). sFMT or eFMT lead to significant variation (79.54%, p=0.001) in
gut microbiota composition when compared to abstinence. eFMT
increased the Shannon diversity more than sFMT (1.08-fold, p = 0.06).
eFMT significantly increased the abundance of beneficial taxa
Dubosiella (13.7-fold, p=3.23E-14) and commensals Bacillus (7.8-
fold, p =2.77E-10) and Vagococcus (5.7-fold, p = 3.05E-05) compared
to sFMT. eFMT reduced opportunistic pathogens Muribaculum (10.9-
fold, p=3.23E-14) and Enterococcus (3.7-fold, p =0.0003). Bacterial
pathways involved in amino acid, lipid, and carbohydrate metabolism
were significantly modulated by eFMT (2-fold increase in hexitol
degradation, p =0.005 and phenylpropanoate degradation, p = 0.013;
1.5-fold increase in toluene degradation, p=0.04 and glycerol
degradation, p=0.004) in comparison to SFMT.

Conclusion: Protein source in FMT donors is an important controller
of post-FMT outcome in ALD. FMT from egg protein donor improves
ALD injury better compared to FMT from soya donor. Along wit
increases in abundance beneficial species there is a concomitant
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increase in carbohydrate and amino acid metabolism accompanied
by significant reduction in hepatic inflammation and steatosis.
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Background and aims: Mitochondrial DNA (mtDNA) is a pro-
inflammatory and pro-fibrogenic damage-associated molecular
pattern (DAMP) with a pathogenic role in several inflammatory
diseases. Due to common evolutionary origins, mtDNA shares many
similarities with immunogenic bacterial DNA. We performed a pilot
study to evaluate the potential significance of circulating mtDNA as a
functional disease driver and biomarker in patients with alcohol-
associated liver disease (ALD).

Methods: We collected EDTA-plasma and serum from 71 ALD
patients (40 alcohol-associated hepatitis [AH] and 31 alcohol-
associated cirrhosis [AC]) and 27 healthy controls in our tertiary
hospital Liver Center (BIDMC) and measured absolute copy number
of circulating mtDNA using our novel in-house high sensitivity
duplex digital droplet polymerase chain reaction (ddPCR) mtDNA
assay. The relationship between multiple clinically relevant AH
parameters and mtDNA levels was assessed using linear regression
analysis.

Results: Plasma mtDNA levels were significantly increased in both
AH (2219 £ 5445 copies/ul of plasma, P=0.01) and AC (1233 £1716
copies/ul of plasma, P=0.008) compared with healthy controls
(387.6+426.5 CI copies/ul of plasma). In active AH, mtDNA levels
were significantly higher compared to AC (p=0.01). Plasma mtDNA
level in alcohol-associated hepatitis, but not alcohol-associated
cirrhosis, significantly correlated with parameters of liver injury-
alanine aminotransferase (ALT, P<0.001) >alkaline phosphatase
(ALK-P, P<0.001) >white cell count (WBC, P=0.02), and markers of
abnormal lipid metabolism-triglycerides (TG, P=0.005) >lipoprotein
X (LPX, P=0.01) >lipoprotein Z (LPZ, P=0.03) but not with aspartate
aminotransferase (AST, P=0.06), and total bilirubin (TBILI, P=0.38).
mtDNA levels in AH serum were about two-fold lower compared to
those detected in plasma, and demonstrated similar pattern of
significant, but weaker associations with above clinical parameters.

Conclusion: Using our novel ddPCR assay for circulating mtDNA we
show for the first time that pro-inflammatory and pro-fibrogenic
mtDNA is released during active AH and correlates with parameters
of alcohol-related liver injury and dyslipidemia. These results support
multi-center disease biomarker validation studies. The potential
pathogenic role of mtDNA in AH should also be interrogated in
follow-up mechanistic studies.
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Background and aims: Cell death as a driver of disease progression in
alcohol-associated liver disease (ALD) remain underexplored. This
study aims to compare apoptotic and non-apoptotic forms of cell
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death across distinct ALD stages and assess their prognostic impact
using plasma-based biomarkers.

Method: 301 patients across stages of ALD were enrolled; 125 with
acute-on-chronic liver failure (ACLF), 50 with acute decompensation
(AD), 95 with non-acute decompensation (non-AD), 17 with
compensated cirrhosis (CC), and 14 with alcohol use disorder-fatty
liver (AUD-FL). Baseline plasma samples were collected and analysed
for various forms of cell death using immunoassays. Expression
profiles of these markers were evaluated across ALD spectrum,
between ACLF grades, and their potential associations with short-
term outcomes within ACLF were investigated. ROC analysis and AUC
comparison through DeLong’s test were performed.

Results: The cohort comprised mostly males (98%) with mean age of
45.2 years, with relatively older patients in non-AD and CC subgroup.
MELD score increased significantly from AUD-FL to ACLF [8.2 (IQR:
6.5-11.5) to 29.3 (IQR: 24.9-35.8), p < 0.001). A progressive, step-wise
elevation in the concentrations of apoptotic (M30), total cell death
(M65), pyroptosis (Gasdermin D), and necroptosis (RIPK3, MLKL) was
seen across the ALD spectrum (p<0.001 each). Overall, non-
apoptotic forms of cell death became more prominent with
increasing ALD severity, and specifically, MLKL exhibited significantly
higher expression in ACLF than AD, serving as an indicator for the
progression to ACLF (AUC: 0.761, p < 0.001). A consistently increasing
trend was noted in all cell death markers between the ACLF grades ( p
<0.001 each), except for M65 (p = 0.056).

All cell death markers; except M65 (p =0.061) were associated with
short-term mortality in ACLF patients (p<0.05, each). Notably,
Gasdermin D (HR: 2.970) and RIPK3 (HR: 2.213) remained signifi-
cantly elevated in non-survivors even after adjusting for severity
scores (MELD) (p<0.05 each). Gasdermin D emerged as a pivotal
prognostic marker in ACLF; strongly associated with mortality [HR:
2.970; adjusted for MELD with AUC of 0.732, p <0.001) which was
better than the MELD score (HR: 1.071; AUC: 0.644, p=0.008).
Adding Gasdermin D with MELD significantly enhanced the
predictive performance of the MELD for 30-day mortality (AUC:
0.741), representing substantial improvement of 10%, (DeLong’s test,
p=0.017).

Conclusion: Pyroptosis and necroptosis are predominant forms of
cell death driving the progression of ALD. Non-apoptotic cell death
exhibited a progressive increase with greater ACLF severity and
mortality, offering valuable prognostic insights. Dynamic assess-
ments of cell death and their targeted manipulation are promising
avenues for disease modification in ALD.
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reduction of RNA modification processes

Alastair M. Kilpatrick"2, Daniel Rodrigo Torres', Stephen Atkinson?,
Luke D. Tyson?, Nikhil Vergis?, Mark R. Thursz?, Laura Martinez-Gili?,
Stuart J. Forbes'. 'Centre for Regenerative Medicine, The University of
Edinburgh, Edinburgh, United Kingdom; >Department of Metabolism,
Digestion and Reproduction, Imperial College London, London, United
Kingdom

Email: alastair.kilpatrick@ed.ac.uk

Background and aims: Alcohol-associated hepatitis (AH) has a high
mortality rate; however, disease mechanisms are still poorly
understood. Here, we investigated the hepatic transcriptomic
expression of a cohort of severe AH (sAH) patients to determine
potential molecular mechanisms associated with disease prognosis.
Method: Paired baseline and day 28 (d28) liver tissue biopsies were
obtained from participants with sAH enrolled in the ISAIAH
randomised controlled clinical trial of canakinumab (CAN), an IL-1B
blocking antibody (n = 32; 27 paired samples). RNA was extracted and
sequenced and gene level differential expression (DE) analysis was
computed with respect to Model of End-Stage Liver Disease (MELD)
score using a linear mixed effects model, adjusting for age, sex and
timepoint as fixed effects and with patient as random intercept. Gene

set enrichment analysis (GSEA) was computed with fgsea. A false
discovery rate <0.05 was considered significant.

Results: MELD score improved at d28 similarly in both treated and
untreated patients with paired samples (CAN: 13/14; placebo: 12/13).
We identified 3, 557 genes significantly differentially expressed with
respect to MELD. Posttranscriptional regulation of gene expression
was significantly enriched. Core enrichment genes included several
eukaryotic initiation factors (elFs) significantly upregulated with
decreasing MELD. RNA modification, methylation and splicing
processes were also enriched. Common to all these processes were
methyltransferases 14 and 16 (METTL14; METTL16), significantly
upregulated with decreasing MELD and known factors in m6A
modification of RNA. Non-coding RNA (ncRNA) processing is also
enriched with MELD; enrichment drivers include terminal uridylyl
transferases 1 and 7 (TUT1; TUT7), upregulated with decreasing
MELD and responsible for 3’ RNA uridylation, a process important in
epitranscriptomics. A substantial proportion of genes significantly
downregulated with decreasing MELD are small nuclear and small
nucleolar RNAs (snRNAs; snoRNAs) (12.6%), while almost all
upregulated are protein coding. TUT1 has a known role in
modification of snRNAs and may mediate gene expression and cell
proliferation. Integrator complex subunits (INTSs) 2, 6, 7 and 12 also
contribute to the enrichment of ncRNA-related gene sets; the
integrator complex is a multiprotein complex involved in the 3’ end
processing of snRNAs.

Conclusion: Diverse posttranscriptional RNA modification processes
and expression of snRNAs and snoRNAs are depleted with decreasing
AH severity following alcohol cessation. Epitranscriptome and
epigenome modulation may therefore be promising therapeutic
targets in alcohol-related liver disease.
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Background and aims: Alcohol-associated liver disease (ALD) is the
leading cause of cirrhosis worldwide, with few therapeutic options
other than alcohol withdrawal. Intestinal microbiota (IM) plays a
causal role in the severity of the disease both in mice and humans.
Among metabolites produced by IM, bile acids and tryptophan
metabolites are mainly modified in ALD. We previously demon-
strated that pectin, a soluble fiber, improves liver and gut injuries in
ALD through bile acid metabolism and indoles production acting
through the aryl hydrocarbon receptor (AhR) signaling. However, the
potential of tryptophan metabolites to improve ALD through the AhR
and which cells are involved in mechanisms remain unknown. In this
study, we aimed to decipher the involvement of AhR, specifically in
the liver and the gut.

Method: We established conditional knockout mice models for AhR
in hepatocytes, enterocytes, or dendritic cells (DCs) and CD11c
expressing macrophages, followed by implementing preventative
treatments with tryptophan or pectin in the context of ALD. Based on
metagenomic and metabolomic analyses, we focused on changes in
IM and microbiota tryptophan metabolites, which are ligands of AhR.
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Results: We found that a tryptophan-enriched diet partially
reproduced the effect of pectin without major changes in IM but
with significant modification in the relative abundance of some
bacteria. The tryptophan diet also modifies tryptophan metabolism
and AhR ligands. These changes are closely related to IM but differ
from the effect of the pectin diet. Serum tryptophan levels increased
in the tryptophan group but not in the pectin group, while the serum
tryptamine levels exhibited the opposite trend. Through conditional
AhR knockout mice, we observed that AhR deficiency in hepatocytes
or enterocyte-expressing cells worsened the ALD. However, the
protective effect of pectin and tryptophan is not abrogated by AhR
deficiency. In these AhR deficient mice, pectin and tryptophan
treatments improve the alcohol-induced liver injury, conversely, the
improvement of the gut barrier was abrogated.

Conclusion: Our data showed that tryptophan reproduces a part of
the effect of pectin on the improvement of liver and gut injuries,
which is independent of the AhR expression in hepatocytes and
enterocytes. Conversely, the improvement of the gut injury depends
at least on part of the AhR expression in the gut but not in the liver,
suggesting that gut improvement is not a prerequisite to improve the
liver injury.
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Background and aims: Diagnostic challenges continue to impede
development of effective therapies for successful management of
alcohol-associated hepatitis (AH), thus creating an unmet need to
identify and develop non-invasive biomarkers for AH. In murine
models of ethanol-induced liver injury, complement activation
contributes to hepatic inflammation and injury. Therefore, we
hypothesized that complement proteins could be rational diagnos-
tic/prognostic biomarkers in AH.

Method: We performed a comparative analysis of data derived from
the human hepatic and serum proteome to identify and characterize
complement protein signatures in severe AH (sAH). The hepatic
proteomics data were generated by liquid chromatography-mass
spectrometry analysis of de-identified liver samples acquired by
University of Louisville and Johns Hopkins University Clinical
Resource  Center for  Alcohol  Hepatitis Investigations
(R24AA025017). Samples used included healthy controls (n=12;
UL-7 and JHU-5) and patients with severe AH (n=6 JHU) with an
average Model for End-Stage Liver Disease (MELD) score of 37.2 + 1.8.
The dataset was generated from the MS resources at PNNL (accession
number MSV000089168;  https://massive.ucsd.edu/ProteoSAFe/
static/massive.jsp). The circulating proteomic data were acquired
using the aptamer-based, proteomic SomaScan platform by Luther
et al. (10.1172[jci.insight.159775). Serum samples from healthy
controls (HC) (n=6), patients with alcohol use disorder (AUD) (n=
20) and patients with mild (n=21) (MELD <10), moderate (n=15)
(MELD 11-20), or severe (n=18) (MELD >20) AH, and patients with
alcohol-associated cirrhosis (AC) (n = 13) were included in the cohort.
Results: The quantity of multiple complement proteins was
perturbed in liver and serum proteome of patients with sAH.
Multiple complement proteins differentiated patients with sAH
from those with AC, AUD and HCs. Notably, serum collectin 11 and
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Cl1q binding protein were strongly associated with sAH and exhibited
good discriminatory performance amongst patients with sAH, AC,
AUD, and HCs. Furthermore, lower serum mannose-binding lectin
associated serine protease 1 and coagulation factor Il were associated
with and independently predicted 90-day mortality.

Conclusion: In summary, meta-analysis of proteomic profiles from
liver and circulation revealed complement protein signatures of AH,
highlighting a complex perturbation of complement and identifying
potential diagnostic and prognostic biomarkers for patients with
SAH.
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Background and aims: severe forms of alcohol-related liver disease
(ALD) are burdened by high short-term mortality. Translocation of
microbiota components might trigger immunoglobulins production
(M-Ig) and M-Ig might contribute to ALD progression and prognosis.
Systems serology (SS) profiles biophysical and functional features of
antigen-specific antibodies and their relationship with clinical
outcomes. The aims of this study were to characterize M-Ig using a
SS approach and to investigate their role in ALD severity stratification
and outcomes prediction.

Method: Single-center retrospective study enrolling ALD patients
with steato-fibrosis (n = 48), compensated cirrhosis (n=54), decom-
pensated cirrhosis (CP B/C, n=59) and severe alcoholic hepatitis
(sAH, n =46). M-Ig specific for 11 classes of microbiota antigens were
considered. M-Ig titers, subclasses, Fc receptors (FcR) binding and
antibody-dependent complement deposition were determined by
Multiplex Immunoassay; antibody-dependent NK cells activation
and antibody-dependent neutrophil and monocytes phagocytosis
were assessed with in vitro cellular models. Unsupervised computa-
tional analysis (PCA) was used to determine M-Ig humoral signature
of ALD severity groups, dBscan to identify clusters of patients, Chi
Square or Fisher Test and Kruskal-Wallis test to compare variables or
outcomes, Cox Regression to model predictors of 90-day mortality ( p
<0.05).

Results: M-Ig titers, subclasses, and FcR binding increased according
to ALD severity, however this was not associated to a parallel
increment in the respective M-Ig function. PC1, PC2 and PC3
discriminated between ALD severity groups (p=0.0009, <0.0001
and =0.031 respectively). VIP ranking showed that ALD humoral
variability defined by PC1 was related to M-Ig specific for E. Coli and to
FcR binding, whilst PC2 depended on S. Aureus specificities and IgA/
IgG titers and PC3 on C. Albicans and IgG titer and subclasses. The
DBscan analysis performed on CP B/C and sAH identified two clusters
of patients (“nested” and “dispersed” cluster), clinically comparable,
however septic shock occurrence and 90-day mortality were higher
for patients belonging to the “dispersed” cluster (28.1% vs 10.8%, p =
0.03 and 36.4% vs 16.7%, p = 0.029 respectively). At the multivariate
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analysis, to belong to the “dispersed” cluster resulted to increase the
90-day mortality risk (HR 4.2, CI 1.7-10.2, p=0.002) independently
from the MELD score (HR 1.2, CI 1.1-1.3, p<0.0001).

Conclusion: Despite increased titers in severe ALD groups, M-Ig do
not show higher functional potential, suggesting that other Fc
biophysical factors might affect M-Ig final function and a reduced
M-Ig potential to clear infection. M-Ig humoral signature defined by
PCA discriminates between ALD severity groups and identifies a
cluster of patients at higher 90-day mortality, independently from the
stage and severity of the disease.
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Growth differentiation factor 15 and adrenergic receptor beta 2
modulate free fatty acid release by inducing foamy macrophage in
adipose tissue under chronic alcohol consumption
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Advanced Institute of Science and Technology (KAIST), Daejeon, Korea,
Rep. of South; Center for the Hepatic Glutamate and Its Function, KAIST,
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Background and aims: Alcohol-related liver disease (ALD) is a
leading cause of liver-related illness and death worldwide. Especially,
among various organs influencing ALD, adipose tissue (AT) con-
tributes the acceleration of alcohol-related hepatic steatosis by
releasing free fatty acids (FFAs). Particularly, foamy macrophages in
AT contribute to lipid metabolism and modulate inflammatory
responses by accumulating cytosolic lipid droplets, subsequently
participating in the systemic regulation of fat metabolism. Previous
studies have reported that hepatic growth differentiation factor 15
(GDF15) increased the expression of adrenergic receptor beta-2
(ADRB2) in Kupffer cells (KCs) and the resultant activation of ADRB2
induced apoptosis of inflammatory KCs in ALD. However, GDF15
production and ADRB2 expression in AT macrophages have not been
investigated clearly in ALD. Here we explored the GDF15/ADRB2 axis
in AT macrophages and its effect on hepatic steatosis in ALD.
Method: To investigate the roles of GDF15 and ADRB2 on AT
macrophage in ALD, wild-type mice were fed Lieber-DeCarli liquid
EtOH diet (4.5%) for 8 weeks. Liver, blood, and AT samples were
analyzed for biochemical parameters, histopathology, and bulk RNA-
sequencing. In vitro experiments, Raw 264.7 cell were treated with
recombinant GDF15 and ADRB2 agonist for BODIPY staining, flow
cytometry, western blot, and qRT-PCR analyses.

Results: Chronic alcohol consumption induced hepatic steatosis and
increased blood levels of catecholamine and FFA. AT decreased in
weights and increased the numbers of crown-like structures,
followed by elevated expression of GDF15 in adipocytes and ADRB2
in AT macrophages. Interestingly, flow cytometry revealed an
increase of foamy macrophages in AT. In vitro, EtOH exposure
increased GDF15 expression in adipocytes. Moreover, ADRB2 expres-
sion was induced in Raw 264.7 cells by GDF15 treatment.
Furthermore, co-treatments of GDF15 and ADRB2 agonist enhanced
not only lipid metabolism-related gene expression but also anti-
inflammatory gene expression, thereby promoting foamy appearance
in Raw 264.7 cells. These findings suggest a peculiar role of GDF15
and ADRB?2 in regulating fat storage in AT macrophages.
Conclusion: Our study revealed that alcohol intake produced GDF15
in adipocytes, and increased ADRB2 expression in neighboring AT
macrophages, increasing uptake of FFAs and promoting fat storage
through triglyceride synthesis. Thus, targeting the GDF15/ADRB2 axis
may provide novel therapeutic strategy for ALD by alleviating the
blood levels of FFAs and inducing foamy macrophages.
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Novel mechanism of golgiphagy in hepatocytes and the protective
impact of hydroxychloroquine on alcohol-induced liver damage
and steatosis
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Background and aims: The progression of alcohol-associated Liver
Disease (ALD) involves the disruption of the Golgi apparatus and the
accelerated formation of phagophores. Although Golgi membranes
may play a role in phagophore development, the connection between
ethanol (EtOH)-mediated Golgi alterations and autophagy remains
unclear. The research from our laboratory identified the impact of
Rab3D GTPase downregulation in the development of EtOH-
mediated intracellular alterations, including impaired trafficking of
one of the critical hepatic proteins, the asialoglycoprotein receptor
(ASGP-R). Herein, we studied the pivotal role of the dimeric Golgi
matrix protein, p230, the regulator of trans-Golgi protein transport, in
phagophore formation.

Method: VA-13 cells (mouse ADH1-transfected HepG2 cells) and
WIE-B cells underwent exposure to 35-50 mM EtOH for a duration of
72-96 hours. In our in vivo studies, primary hepatocytes and liver
homogenates from rats and mice were analyzed after being fed a
control diet or the EtOH-containing Lieber-DeCarli diet for 5-7
weeks, along with the NIAAA chronic/binge mice model. We used
various methodologies, including high-resolution, electron, and
atomic force microscopies.

Results: We revealed that the morphology of the trans-Golgi is
regulated by the cooperative actions of Rab3D, p230, and the motor
protein non-muscle Myosin IIB (NMIIB). In the context of EtOH-
induced Golgi scattering, Rab3D undergoes redistribution from trans-
Golgi compartments to cis-medial, disrupting its complex with p230
and NMIIB. This redistribution induces conformational changes in the
p230 molecule, specifically a shift from its bent configuration to an
extended form, leading to the formation of p230-positive phago-
phores and their incorporation into autolysosomes. Deficiency in
Rab3D within the trans-Golgi also results in the segregation of NMIIB
from Golgi membranes, while its isoform NMIIA becomes tethered to
the Golgi, giving rise to NMIIA-positive phagophores. Inhibition of
NMIIA, both in vitro and in vivo, effectively prevents EtOH-induced
Golgi dispersal. Additionally, in both chronic and chronic/binge
models, we observed that Hydroxychloroquine (HCQ)-mediated
autophagy inhibition prevents Golgi disorganization. This rescue of
Golgi architecture re-establishes ASGP-R distribution. Significantly,
HCQ blocks collagen deposition and steatosis and reduces the
expression of upregulated hepatic cytochrome P450 2E1 (CYP2E1),
suggesting the protective impact of HCQ on alcohol metabolism in
hepatocytes.

Conclusion: Rab3D deficiency at the trans-Golgi and p230 conform-
ational changes emerge as crucial events in NMIIA-driven, EtOH-
mediated Golgiphagy. The promising results of HCQ treatment
indicate its potential as a novel therapeutic approach for ALD.
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Supplementation of the amino acid L-arginine attenuates the
onset of alcohol-related liver diseases
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Background and aims: Alcohol-related liver diseases (ALD) are still
one of the major chronic liver diseases world-wide. Ethanol intake
has been shown to alter intestinal barrier function, leading to an
increased translocation of bacterial toxins and activation of toll-like
receptor-dependent signaling cascades thereby promoting hepatic
inflammation and progression of ALD. Studies suggest that changes of
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intestinal nitric oxide (NO) metabolism are critical in the develop-
ment of intestinal barrier dysfunction and that amino acids like L-
citrulline and L-arginine may attenuate these alterations. Here, we
assessed the effect of an oral L-arginine supplementation on the
development of ALD in mice.

Method: Female C57BL/6] mice (n = 8/group) were pair-fed a control
or an ethanol-enriched Lieber deCarli diet (EtOH, 5% ethanol ) +2.49 g
L-arginine/kg bw/d for 28 days. Parameters of liver damage and
intestinal permeability as well as markers of NO homeostasis in small
intestine were determined. Moreover, everted small intestinal tissue
sacs were challenged with EtOH in the presence of 0-4 nM L-
arginine.

Results: The concomitant treatment of EtOH-fed mice with L-
arginine significantly attenuated the development of ALD with
markers of hepatic steatosis and inflammation such as the
number of neutrophils, hepatic interleukin 6 concentration, 4-hydro-
xynonenal protein adducts and NO levels, all being significantly
lower compared to mice fed only EtOH. The protective effect of L-
arginine on the development of alcohol-related liver damage was
associated with a protection from the significant increase in intestinal
permeability in EtOH-fed mice. Moreover, the beneficial effects of
supplementing L-arginine in EtOH-fed mice on changes in intestinal
barrier function were associated with an alleviation of the significant
increase of NO in small intestine. Additionally, in everted gut sacs ex
vivo, EtOH-induced intestinal barrier dysfunction was almost
abolished by L-arginine being associated with a normalisation of
NO levels.

Conclusion: Our data suggest that L-arginine may attenuate the
development of ALD in mice and that this is associated with a
protection against the development of intestinal barrier dysfunction
and alterations in intestinal NO homeostasis.
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Background and aims: A new nomenclature for Steatosic Liver
Disease (SLD) was endorsed by EASL and AASLD. It encompasses
Metabolic dysfunction Associated Steatosic Liver Disease (MASLD),
Metabolic dysfunction and alcohol-related Steatosic Liver Disease
(MetALD) and Alcohol-related Liver Disease (ALD). Data regarding
liver-related complications according to this new nomenclature in
compensated SLD are lacking. The aim of this study was to assess risk
factors associated with liver-related events (LRE) in compensated
patients with SLD, aiming to identify at-risk individuals regarding the
new nomenclature.

Method: In this single-center study we included all patients with
compensated biopsy-proven SLD performed at Erasme hospital
(Brussels, Belgium) between January 2009 and December 2021. The
main inclusion criteria were: >18 years old, biopsy-proven SLD
(steatosis >5%); exclusion criteria were: other causes of chronic liver
diseases, decompensated liver disease at the time of the biopsy or
previous liver decompensation. We defined LRE as the occurrence of
at least one of the following complications: ascites, encephalopathy,
variceal hemorrhage, or hepatocellular carcinoma (HCC). To assess
factors predicting outcomes of interest, univariate and multivariable
regression analyses were performed using the Fine and Gray
competing risks regression model, with non-liver-related death
considered as competitive risk event.

Results: 316 patients were included and were followed for a median
of 3.4 years. 233 patients were categorized as MASLD, 36 as MetALD
and 47 as ALD. 47% of MASLD patients had advanced fibrosis stage
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(F3-F4), compared to 58% and 81% for MetALD and ALD respectively.
During follow-up, 8.2% of MASLD patients presented a LRE, compared
to 22.3% for MetALD patients and 27.4% for ALD patients. The
cumulative incidences of LRE at 2, 4 and 8 years were 4.61% (95% Cl +
0.032), 6.06% (95% CI + 0.037) and 10.58% (95% CI + 0.056) for patients
with MASLD, compared to 3.13% (95% Cl+0.061), 14.04% (95% Cl £
0.121) and 18.65% (95% Cl+0.153) for patients with MetALD and to
9.67% (95% CI1+0.091), 18.83% (95% CI £ 0.130) and 32.23% (95% Cl +
0.182) for patients with ALD. In the multi-state model, fibrosis stage
(HR=1.62,95% CI [1.04-2.51], p=0.031), units of alcohol per day (HR
=1.08,95% CI[1.01-1.15], p = 0.027), diabetes (HR = 4.36, 95% CI [ 1.56-
12.01], p=0.005) and bilirubin serum level (HR = 1.64, 95% CI [1.28-
2.11], p<0.001) were associated with LRE.

Conclusion: The new SLD classification identifies distinct at-risk
groups for liver-related complications, highlighting liver fibrosis,
daily alcohol consumption, and diabetes mellitus as key drivers.
These findings underscore the critical necessity of screening for liver
fibrosis in more at-risk SLD population for liver-related complicated,
including individuals with diabetes and those with significant daily
alcohol consumption.
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Portal neutrophils exhibit an activated phenotype in alcohol-
related liver disease
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Background and aims: Neutrophils are drivers of hepatic injury in
alcohol-related liver disease (ALD). However, the neutrophil popula-
tion is heterogeneous and disease-driving neutrophil subsets were
identified in many pathological conditions, also in ALD. The portal
venous compartment in ALD-related cirrhosis is distinct from those
in other etiologies likely due to changes in gut microbiome and
bacterial translocation. Immune cells passing through the splanchnic
vascular bed are exposed to high levels of bacterial metabolites. This
study aimed to examine the effects of the portal venous milieu on the
neutrophil phenotype in ALD and non-ALD related cirrhosis.
Method: During transjugular intrahepatic portosystemic shunt
(TIPS) placement blood was collected from the jugular, hepatic and
portal vein prior to the establishment of the TIPS stent. Leukocytes
were isolated from whole blood by red blood cell lysis, stained with a
multicolor antibody panel and subsequently analyzed by spectral
flow cytometry. For statistical analysis geometric mean of fluorescent
intensities within the neutrophil populations were compared using
Wilcoxon matched-pairs signed rank test. Further, inducibility of the
portal phenotype was assessed by exposure to portal plasma.
Neutrophils isolated from the jugular vein were treated with
autologous portal plasma and characterized by spectral flow
cytometry as described above.

Results: A total of 22 cirrhotic patients were included in this study
(ALD =12, non-ALD=10). ALD and non-ALD groups had similar
severity of liver disease (MELD, Child-Pugh-Score, portosystemic
pressure gradient). Portal neutrophils of patients wit